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T W E  C O M P A N Y  

Various lunar gravitational models were evaluated for  
Apllo  mission control using checkpoint techniques 
developed under CCN 157B, NASA Contract NAS 1-3800. 
A l l  checkpoints were selected from low inclination 
Lunar Orbiter missions in  order that  the results would 
be applicable t o  the Apollo missions. Identical tech- 
niques were used for  each moilel evaluated in  order 
that relative performme (rapidity of convergence, fit 
t o  doppler data, etc.) could be determined. 
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1.0 PURPOSE 

This document reports the work accomplished under Task D of NASA contract 
€'?AS 1-7954 concerning lunar gravitational model analysis i n  support of 
Apollo mission control. 
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2.0 SCOPE 

This document i s  a final report covering a l l  the work done under NASA 
contract NAS 1-7954, Task D. 
models provided has been accomplished using photo checkpoint techniques. 

A thorough analysis of a l l  lunar gravitational 
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3.0 . INTRODUCTION 

The object of t h i s  study was to evaluate the capability of various lunar gravi- 
tational mdels to accurately predict spacecraft position within low inclina- 
t ion lunar orbits. 
point consistency analysis. A checkpoint is defined as a landmark or feature 
present i n  the photographs f r o m  at  least  two Lunar Orbiter missions. 
pictor ia l  representation of a checkpoint i s  shown in Figure 3.1. 
example two telephoto frames are plotted, one f r o m  Mssion I1 and the other 
from Mission 111. 
diameter was found in  both pictures, 
edge of L/O 11 frame 198 and near the center of Lo 111 frame 161. 
measurements of the checkpoint location on the actual photograph it was possible 
to  compute the selenographic location of the checkpoint. 
the maneuver angles performed to point the camera and the spacecraft position 
at shutter actuation as computed by the orbi t  determination program (OD%). 
Since each mission resulted i n  an independent computation of the checkpoint 
location it was possible to  judge model effectiveness by the closeness of the 
checkpoint grouping in each area. 
technique is given i n  Reference 1. 

The primary method of evaluation consisted of photo check-, 

A 
I n  t h i s  

Ihe checkpoint which is  a small crater of about 100 meters 
As indicated, it is  on the southern 

U s i n g  

This also required 

A more thorough description of the checkpoint 

Various types of information concerning operation of the orbi t  determination 
program are presentedto aid i n  the model evaluations along w i t h  checkpoint 
consistency. 
epoch forwarding accuracy. 
process of model selection. 
for s real time orb i t  de'kermlnation technique, due t o  serious time constraints. 
A good f i t  t o  the doppler data is a requirement since it i s  the only measure- 
ment of the accuracy of the spacecraft state vector that i s  available. The 
epoch forwarding capability is  one of the more important c r i t e r i a  since 
orbi ta l  maneuvers (orbital  transfers and descent maneuvers) must be p&anned 
i n  advance and prediction must be accurate t o  guarantee mission success, 

These are rapidity of convergence, f i t  t o  doppler data and 
Each of these parameters i s  important in the 
Rapid convergence is  a necessary requirement 

Included i n  the model evaluation are two gravitational models developed by 
Being. 
under Task E of MAs.'.1-7954. 
i n  a companion document (Reference 2). 

These models are simple 3 and 4 coefficient models and were developed 
A description of t h i s  mdel development i s  presented 
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4.0 LUNAR GRAVITATIONAL MODEZS 

A total of nine ( 9 )  lunar gravitational models were evaluated in  this study. 
These models are sunmarized in Table 4.0 and described in detail  in Tables 4.1 
through 4.9. 
developnent of the models. 

Also indicated in the Tables is the type of data used for the 
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MOD= 
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1 

2 

3 

4 

5 
6 

7 
8 
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TABLE 4.0 

CANDIDATE LUNAR MODELS - SUMMARY 

DESCRZFTION 

BEZJUOMEJI 

EBLEOMM 

Msc mLAx 

BELLCOMM MOD. 

raSC OWBOARD 

BOEING R - 1  

mc 11/11/66 
BOEING R-2 

LRC 10/25/68 

SOURCE 

L/O I11 APOILO DATA 

L/O I11 APOLLO DATA 

LUNAR OBSERVATIONS 

L/O I11 APOLLO DATA 

L/O I11 APOUO DATA 

L/O I11 APOLLO DATA 

L/O I DATA 

L/O I11 APOLLO DATA 

L/O I11 APOLLO DATA 

ORDER 

7 

7 

2 

4 

4 

3 

4 

3 

7 

- COrnICIENTS 

51/60 

60/60 

2/5 

16/21 

5/21 

3/12 

21/21 

4/12 

60/60 

SHEET 6 
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TABLE 4.1 

MODEL NUMBER 1 

ORIGINATOR : BEZW.OMl4 

TITLE : BELI.COM 1 

DATA USED: LUi?m ORBITER I11 APOLLO TYPE ORBIT 

~ 

SHEET 7 



THE COMPANY 

NUMBER I)2-100820-1 
REV hTR 

TABU3 4.2 

MOIZL NUMBER 2 

ORIGINATOR : BELLCOMM 

DATA USED: LUNAR O R B I m  111 A P O U O  TYPE ORBIT 
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ORIGINATOR : 

T I W :  

DATA USED: 

TABLE 4.3 

MODEL NUMBm 3 

APOUO NAVIGATION WORKING GROUP 

TRwm 

LUHAE3 MOTION 

SHEET . g  
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TABLE 4.4 

ORIGINATOR : BEUCOMM 

TITLE :. 

DATA USED: LWAB ORBITER I11 APOXUI TYPE ORBIT 

MODIFIED 4TII ORDER (10) 

~ 2 1  = I. 10366613-4 

c31 = 0.28729637~-4 

C41 = 0 

C 2 2  = 0.20716E-4 

C32 = -0.01750379E-4 

C42 = 8 

C33 = 0.017825856E-4 

C43 = 0.010741808E-4 

C U  = -0 001811897h-E-4 

SHEET 10 
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ORIGINATOR : 

TITLE: : 

DATA USED: 

TABLE 4.5 

MODEL NUMBER 5 

MSC ONBOARD (11) 

LUNAR ORZ3ITER I11 AP0TJ;o TYPl3 ORBIT 

520 = 2.07108E-4 

J30 =: -0.479085233-4 

540 = -1,84838223-4 

C22 = 0.207163-4 

S22 = 0.0020772811E-4 
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ORIGINATOR : 

Tim: 

DATA USED: 

TABLE 4.6 

MODEZ NUMBER 6 
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0RIGINA"OR : 

TITLF: : 

DATA USED: 

TABLE 4.7 

MODEL NUMBER 7 

NASA LANGLEX RESEARCH CENTER 

LRC 11/11/66 

LUNAR ORBITER I 
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ORIGINATOR: 

TLm: 

DATA USED: 

TABEL 4.8 

MODEL NUMBER 8 

TFIE BOEING COMPANY 

R - 2  

LUNAR ORBITER I11 ApoLu> TYPE ORBIT 

520 = 2.07108E-4 

C22 = 0.20716~-4 

C3l = 0.34E-4 
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TABLE 4.9 

ORIGINATOR : 

TITLE: LRG 10/25/68 

NASA LANGL;EY RESEARCH CEITI'ER 

DATA USED: LUNAR ORBITER I11 APOLLO TYPE ORBIT 

3'20 = 2.0895762E-& 
530 = -7.08172133-06 
J40 = -4 10&407~-06 
J 5 O  = 1.12481213-05 
560 = 1.1Oh0699E-05 
J?O = -8.0224215E-06 
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5 00 METHOD OF ANALYSIS 

For t h i s  analysis checkpoint locations were selected based on the follow- 
cri teria:  

. periods of two-station coverage (two and three-way doppler data) 
must be present; within the orbi t  containing the checkpint photo- =*, 

. checkpoints must be contained in  the photographs from two low 
inclination Lunar Orbiter missions (I/O I, 11 or 111), 

checkpoints should be widely sepsrated on the lunar surface such 
tha t  orbi ts  with various tracking station viewing geometries 
could be investigated. 

. 

Three checkpoints were used for  t h i s  analysis and are described in  Table 5.1. 

5.2 MODEL ANALYSIS 

The analysis of each specified lunar gravitational model was accomplished i n  
exactly the same manner in  order tha t  relative performance could be evaluated. 
Using the oybit determination program (ODPL) and the tracking data acquired 
from the first three Lunar Orbiter missions the following technique was used 
for model analysis: 

.. compute the spacecraft position at each specified exposure time 
by processing track- data with ODPL using data arcs of one and 
two orbits duration ( f i r s t  orbi t  includes the exposure t ime) ,  

compute the resulting locations on the lunar surface of each of 
the selected checkpoint features based on the solutions described 
above. 

e 

To aid in the determination of the epoch forwarding capability of each model 
the following technique was used: 

. determine spacecraft position using ODPL and tracking data t’nree 
orbi ts  prior t o  the exposure time (two and three-way doppler), 

. map t h i s  solution forward t o  the selected exgosure time with the 
specified lunar model, 

compute the resulting locations on the lunar surface of each of 
the selected checkpoint features. 

. 
A pictor ia l  description of the procedure is shown in Figure 5.1. 
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6,o RESULTS 

lzle results of this  investigation are pesented in the form of checkpoint 
plots which are predicted Locations on the lunar surface (longitude and lati- 
tude) of the selected checkpoint feature. These checkpoint plots are shown 
i n  Figures 6.1 through 6.27 fo r  the three checkpoint areas and the nine gravi- 
tational models studied. 
given i n  Table 6.1. 
6.2 through 6.9, 
squares of the doppler residuals resulting from the orbi t  determination pro- 
cedure. This is a measure of the accuracy of trajectory prediction based on 
each luuar model as campared to the actual doppler tracking data received. 

Two of the checkpoint plots (Figures 6.4 and 6.5) of area B do not contain a 
point fo r  a two orbi t  f i t  of Mission I1 data. 
would not converge to  a solution using the lunar models involved. 

A key to the symbols used i n  these figures is 
The same data i n  tabular form is presented i n  Tables 

Also included as supplemental information is the sprm of the 

The orbi t  determination program 

It should be noted that the checkpoint location computed fmmthis two orbi t  
f i t  of Mission I1 data i s  not included i n  the consistency analysis conducted 
in the following section. It was determined that th i s  solution was i n  error 
since for  a31 models studied this point was always far outside the cluster of 
points resulting from the other solutions (Figure 6.1 through 6.9). 
reason for th i s  problem could be found in the tracking data involved i n  the 
data f i t t ing procedure but it is obvious that  a problem exists based on the 
results. 

No 

All data accmulated during the orbi t  determination computer runs involved in  
this study is  included in the Appendix of th i s  document. This  includes the 
orbi t  determination summary reports a t  both the epoch of the data arc and also 
at the exposure time. The plots of the doppler residuals for  each run are 
also provided. 
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Model 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 
8 

8 

9 

9 

- 

TABLE 6.2 

CHEcM?oINT LOCATION 

Lo MISSIOR I AREAB 

Number 
of orbits 

1 

2 

1 

2 

1 

2 

1 

Checkpoint Location 
Lat - Deg. Long - beg. 

3 075 36.59 

3080 36.58 

3 083 36.59 

4 045 36.47 

3 -78 36.59 

3 0% 36.59 

3.81 36 59 

1 36 59 

36 59 

36.58 

36 62 

36 59 

36.60 

36 * 59 

36.59 
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M&?l 

1 

1 

2 

2 

3 

3 
4 

4 

5 

5 

6 

6 

7 

7 
8 

8 

9 

9 

- 

l c ~ ~ ~ e  6.3 

CHECI6oINT LOCAnON 

LO MISSION I1 AREAB 

Number 
of Orbits 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

' /  

Checkpoint Ucation 
Lat - Deg. 

3.50 

2.73 

4.17 

.4 .TI 

3.82 

4.58 

3.83 

DNWCH) 

3 093 

DNWGED 

3.81 

4,66 

3 e 7 3  

4.11 

3 075 

4.17 

3 076 

3.e 

36 5 1  

36.42 

36 067 

36-75 

36.63 

36 075 

36.63 

36.65 

36.63 

36 076 

36.61 

36.68 

36.61 

36.68 

36.61 

36.59 
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Model 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

.7 

7 

8 

8. 

9 

9 

- 

TABLE 6.4 

CHECKPOINT LOCATION 

Ix) MISSIOrn I1 AREAD 

ZOtmiber 
of Orbits 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

Checkpoint Location 
Lat - Bg. Long - Ikg. 
0.451 

0.459 

0.511 

0.552 

0.439 

0.436 

0.449 

0.446 

0.380 

0.3% 

0.437 

0.431 

0.461 

0.465 

0.462 

0.464 

0.468 

0.473 

358.62 

358.59 

358.58 

358.48 

358.58 

358.60 

358.59 
358.60 

358.57 

358.61 

358 59 

358 -61 

358.60 

358*58 

358.59 

358.59 

358 59 

358.57 
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Model 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

9 

9 

- 

TABLE 6.5 

CHECKfoINT fxx;IATIoM 

u) rnSSI0m I11 AREAD 

?lumber 
of Orbits 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

Checkpoint Incation 
ut - &g. Long - Deg. 
0.279 

0.405 

0.824 

0.601 

0.467 

0.5% 

0.558 

0.542 

0.483 

0.495 

0.452 

0.491 

0 . 521 

0.481 

0.461 

0.499 

0.512 

0.452 

358.79 

358.69 

358.35 

358.54 

358.64 

358.60 

358.56 

358 57 

358.66 

358.67 

358 065 

358.62 

358 -58 

358.61 

358.62 

358*58 

358.58 

?58*63 
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TABLE 6.6 

- cmmm MCATION 

Lo MISSION I1 AREAF 

Number 
of Orbits 

I_ 

Checkpoint meation 
Lat - Deg. Long - Deg. 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

9 

9 

1 

2 

1 

2 

1 

2 

1 

2 

i 
2 

1 

2 

1 

2 

1 

2 

1 

2 

0.88 

1-62 

1.77 

2.49 

1.68 

1.83 

1.64 

1.68 

1.75 

2.43 

1.67 

1.77 

1.51 

1.65 

1.62 

1.65 

1.50 

1.70 

317.95 

317.94 

317*93 

317 -93 

317-93 

317.94 

317093 

317.93 

317.92 

317.95 

317.93 

317.94 

317 0 9 4  

317 093 

317.93 

317*93 

317.94 

317.93 

OD Sum of 
Squares 

1.25oooOE+& 

2.7403oO3+dk 

3 . 0036oo~+03 

1.2890203+05 

I. .3677m+03 

3*797rOoE+04 

1.906800~+03 

1 . 0526m+O4 

3.280000E+03 

3.59332(33+05 

1 . 2794oaE+ 03 

4 . 5722m+G4 

l.~dcOOE+03 

3 . 541600~+03 

8.8880003+02 

2.4327oO3+03 

3.4901m+03 

8.618200E+o3 
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W 
I- 

CK 
2= 
W 

>. c 
CK 
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2 
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5 
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6 

7 

7 
8 

8 

9 

9 

- 

m m  6.7 
CREcKFOfNT LOCATION 

Ix) MISSION 111 AREAF 

Nmkr 
of Orbits 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

Checkpofnt Location 
Lat - Deg. brig - mg, 
0.67 

1.20 

1,60 

la72 

1.69 

1.09 

1.84 

1.65 

1.70 

0.76 

1 b 6 8  

1.03 

1.65 

1.85 

1.68 

1.56 

1.57 

1.27 

317.73 

317.m 

317 0 93 

317.96 

317 95 

. 317.82 

317.99 

317.94 

317.95 

311.75 

317995 

317.81 

317.95 

317.99 

317.95 

317.92 

31-7-93 

317.95 

SHEET 53 

Li3 4 F O 7  1 4 3 4  R E V . S - 6 5  



THE C O M P A N Y  

NUMBER E-100820-1 
REV LTR 

Model 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 

6.8 

MAPWOG 

CHECKPOINT UICA!l'ION 

Ix) MISSION III AREAD 

lqtrmber Checkpoint Location 
of Orbits Lat '- Deg. 'Long - Dego 

0,460 

0,674 

0,558 

00 533 

0.6l.l 

0.547 

0,507 

0.479 

0 513 

358.61 

358.54 

358.39 

358 *49 

358*15 

358.40 

358.62 

358.57 

358.63 

OD Sum of 
squares 

1,602500~+& 

8.944600~+03 

2.5793m+03 

1 e 147c)o~~+O3 

2.703kOOE+03 

2.8t48m+03 

3.2372003+03 

2 . 787700~+03 

7 .4937rn+@ 
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7C.E COMPANY 

Model 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 

~m 6.9 

MAPPING 

CHEGKpOm LoCmom 

LO MISSION 111 AREAF 

Muniber 
of Orbits 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Checkpoint beation 
Ut - Deg. ung - Deg. 

1.63 

1.61 

1.69 

1.64 

1.65 

1.69 

1.65 
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7.0 MODEL EVALUATION SUMMARY 

7.1 CONVERGENCE 

The method of convergence t o  a solution (spacecraft position and velocity) 
using an orb i t  determination program (ODP) i s  a measure of m o d e l  acceptability. 
During a situation of real t i m e  mission control it is necessary that the ODP 
converge to  a solution w i t h  certainty and r ap id i ty to  quarantee mission 
success. 

Table 7.1 is a summary of the number of i terations necessary t o  obtain a solu- 
t ion fo r  each of the orbi t  determinations accomplished i n  th i s  study. The 
two columns of numbers under the one and two orbi t  headings are fo r  the two 
missions which contain photographs i n  that checkpoint area. 
tf€&ppllpgs'f is the result of the one orbi t  f i ts  which are mapped forward 3 1/2 
orbi ts  t o  the camera on-time. The average number of i terations t o  converge 
is shown in the column on the right. 
5 in that the two orbi t  arc for  checkpoint area B, Mission 11, did not con- 
verge. 
Apollo mission control. 
three models (7, 8 and 9) are the obvious choice concerning the convergence 
criteria. 

The column t i t l ed  

A serious problem exis ts  i n  Models 4 and 

This in necessity ellminates these two models f r o m  consideration fo r  
Based on the informalion i n  t h i s  table the last 

7.2 DISPERSIONS 

An important consideration for the  tasking of lunar model effectiveness i s  
checkpoint consistency. This consistency for  each of the models tested is 
shown in Table 7.2 i n  the column t i t l ed  "Maximum Dispersions" (see Figure 7.1). 
The dispersion tabulated is  the distance on the lunar surface between the 
extreme points on the checkpoint plot which indicate predicted locations of 
the same lunar feature. 
point area B are not r ea l i s t i c  values since the orbi t  determination program 
did not converge to  a solution f o r  the Mission 11, two  orbi t  case. 

Another test of model effectiveness was t o  compare the deviations in the man 
(see Figure 7.1) between the checkpoint plots generated by each model tested 
and the results of the photo site accuracy analysis conducted t o  determine 
the most accurate estimate of Lunar Orbiter photo locations. 
is tabulated in Table 7.2 under the column headed "Deviation i n  lubean." 

The dispersions l i s ted  fo r  Models 4 and 5 in  check- 

This comparison 

The ability of each model t o  map solutions forward in t i m e  is also a serious 
requirement fo r  the study of model effectiveness. 
solution was mapped forward 3 1/2 orbits t o  the camera-on time i n  order to 
investigate this mapping capability. me information tabulated in the column 
t i t l ed  "Mapping Deviations" (see Figure 7.1) i n  Table 7.2 is  the distance on 
the lunar surface between the predicted checkpoint location based on the map- 
ping and the best estimate of the checkpoint location resulting from the photo 
site accuracy analysis. 

An orbi t  determination 
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7.2 DISPERSIOMS (Continued) 

The requirement for  an acceptable lunar gravitational model is that the 
numbers tabulated i n  all three columns must be mall. Any large number 
indicates some deficiency in the model and therefore i ts  inadequacy f o r  Apllo  
mission control. 
t o  the other models tested, 

Again, Models 7, 8 and 9 appear t o  stand out as superior 

The objective of t h i s  study was t o  determine the best lunar gravitational 
model (of the nine investigated) for  Apollo mission controlo The ranking of 
the models was accoxplished using the data discussed in the preceeding sections. 
Table 7.3 presents the ranking of the nine candidate models based on tkie data 
available concerning checkpoint consistency, mapping ab i l i t y  and rapidity of 
convergence. 

The last four models in  the table are not ranked due t o  their  poor performance 
and therefore cannot be considered for  mission control. This applies especially 
t o  the last two models (Model numbers 4 and 5 )  for which the orbi t  deternina- 
t ion program would not converge t o  a solution. Model numbers s ix  and three 
were ranked i n  fourth and third place respectively due t o  their poor mapping 
performance. Models seven and nine were ranked second since they were fair  
i n  checkpoint consistency and mapping and also allowed rapid convergence t o  
a solution. 

Mdel number 8 (Being R-2) was ranked as the best model considering a l l  the 
evaluation criteria and also the fact  that it consists of only four elements 
which allows its use in the Apollo onboard comrptrter. 
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This section contains the reports generated by the orb i t  determination progrcn 
(ODPL). For each case tkere are two reprts: 
a d  the other at the photo time. 
type of report. 

one a t  the epoch of the data arc 
Sectior, 5.10 of each report specifies the 

The following key 7 v i U .  be helpful t o  determine vhich case i s  associated vitln a 
given report, 
specifies the case. 

I n  Sectlon 5.1 of the OD report the identificstion nmler  

An exmple format of the I D  nurriber is: 

-here . number i n  f i r s t  position specifies the Lunar OsSitcr ~isslon nmber 

. 

. 

. 

l e t t e r  i n  second position indicates the checkpint area 

nmber i n  th i rd  position specifies the Lunar iiiodei used 

nmber i n  fourth position indicates the nrrmber of oi-bits i n  the d t h  
a rc  

l e t t e r  i n  the f i f t h  position indic.%tes wk they  t'ne report i s  for: . 
P - photo time vi thin OD data arc 

M - OD data arc 3 orbi t s  prior t o  photo tine. 
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. I  - ' ~ * '  23-1 5 -  ORBIT DETERFI& ,~T ICN REPORT (LUNAR ELL IPSE)  - 

5.1 0.0. IDENTIFICATION NU. 1 B l l P  T-APE & O o  
I T E M  NO0 1B lAP 

5.2 EPOCH C A Y  232 p 19 4 5  0.000 GMT SEQ. NO- 1 
HR MIN SE c COMPUTE% 8 

5 0 3  STATE VECTOR ( S E L f N G C E N T K I ~ i ~ 5 C . O ) -  
- - - - - - -- 

X 1281.04Cl K M  G X  -85285632  KK/-S-cC 

Z -072034513  K M  CZ-.-3 8 2-9-8-b 3 4--Ut4-/ € C 
Y -3090.8486 KFA C Y  - 4 3 4 5 7 2 6 9  KM/SEC 

3 - 4  STANDARD D E V I A T I T S  A--PR I OR I 
--_- -- - 

X 37.75 M C X  ,02865 M / S  XY-O-O-dC--M'--OX .OOCO%'/S'- 
Y 275.2 M C Y  oC5262 M / S  Y o C O O C  M D Y  oOOG0 M / S  .___- - 
Z 9 2 5 0 9  M C Z  .00587 M / S  Z-- - - . -O-@~O-M~DZ .OOCO M/S-- 

5.3 COR RESPO & 0 I h G C R E  I T A L P-43mET-E-R-S - --(-SFiE N-0z-R-A-P HI-C-T R-U-E-0 F -0-A TE- 1 

SP!A 2765.31 KiM CC C .2-q&4 8-9- -- A P F-1-8-4<-4%-2G-E G 

?(SA 1945.42 UM p - E T Z - 0  7<-3 3-5-K M P  E R-2-17,486-M I N 
LAN 242.331 DEG I N C  12.1564 DEG TFP -5020.78 SEC 

APO 3585.20 KM AALT 1847.11 KF! TA 204.150 DEG 
L AT 5,79138 DEG L O N ~ 2 ? - 0 ~ 4 - 2 - 0 ~ E - G  

5 - 6  LUNAR HARMOhICS USEE BELLCOMP NUMo 1 

5.7 DATA ARC LEfSGTH 2 HRS 0 MIN SOS= 787.59 

5 - 8  DATA SUMMARY 

S T A  DATA S T A R T  S T O P  NU M EFR s T A N D A R  D 
NO. TYPE TIME TIME POIRTS DEVIATION MEAN 

1 2 ,  CC3 23211947 23212133 1C4 ,2364 -0336 
61 C3 232 /1945  232/2058 7-1 1976 -00175 

5 - 9  RESICUA'L PLCTS hOT AVAILABLE 

5 -  lOREMARKS +**EPOCH REPORT 

TIME OF REPCRT PREPARED BY GEOmS.GOCDWIN 
DAY 285 9 03 HR t 5 4  M I N  GMT CI.OT'~~~DATST 



-____- 

5 ,  O R B ~ I ~ - D E T E R V I & A T I O N  REPORT (LUNAR E L L I P S E  1 
- 

5 e 1  0.0. I D E R T I F I C A T I O N  NO0 l B l l P  TAPE NO. 
ITEM-NO. 1 6 l l P  

5.2 EPOCI' DAY 232 t 2 1  0 36.930 GMT SEQ. NO. 1 
HR M I &  

5 0 3  STATE VECTOR (SELENOCENTRIC 1950.0) 

x 884.17670 KP. O X  -1.6096606 KM/S-EC 
Y 1576.2408 UM C Y  -74212202 KM/SEC 

5 e 4  STANDARO O E V I A T I C N S  A P R I O R I  

X 32-17 M CX ,05215 M / S  X 32--17 M O X  . - 00521 - __ M / S  .- 

Y 161.7 M CY .04a65 M I S  Y 161.7 M DY ,0487 MIS 
Z 272.0 M 02 -39171 M/S Z 272.0 N DZ ,3917 M / S  

5 0 5  CORRESPORDING CRBITAL  PARA,METERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2766.31 KM ECC .296;_14-. APF 184.496 DEG 
LAN 241-6C2 DEG I N C  12.1570 DEG TFP -483-644 SEC 
R C A  1945.78 KM PACT 207,691 KP PER 21_7,604 M I N  
APO 3586.83 UP AALT i84a074 KK TA 334,642 DEC 
L A T  4.30119 DEG LONG 41.1691 OEG 

5.6 LUNAR HARMOhICS USE0 BELLCONC NUMm 1 

- 5 - 7  OATA ARC LEhGTH 1 HRS 12 M I N  SOS= 784.81 

508 OATA SUMMARY 

STA DATA START STOP NUMBER STANDARD . NO, TYPE T I M E  T IME POINTS D E V I A T I O N  MEAN 

12 CC3 232/1947 232/2133 104 -2364 ,0336 
61 c3 232/1945 232/2058 71 e 1976 -.017S 

S e 9  RESICUAL PLCTS ROT A V A I L A B L E  

SolOREMARKS MAP T IME-REPORT FOR S I T E  ' 8 '  

T I M E  OF REPCHT PREPARED B Y  GE o . s . ~(jO0i-1 N 
OAY 285 9 03 hR 9 59 M I N  GMT 0 . D .  ANALYST 

ODPL l B l l P  SEC 1 
I T E R A T I C N  NUPt3ER 0 



5 0 1  0-0. I D E N T I F I C A T I C N  NU. 1 @ 1 2 P  TAPE NO. 
I-%-I4 hO. 1612P 

. 5.2 EPOCH CAY 2 3 2  t 19 4 5  O o C O O  GMT S E Q o  80- 2 
HR M I N  s EC CCMPUTER 6 

5 0 3  STATE V f C l O R  ( S E L E N O C E N T R I C  1950,O) 

X 1 2 8 1 . 2 9 5 8  KK 0 X 8 5299573KM/SR 
G Y  , 4 3 4 2 3 0 3 5  KM/SEC -__ - ____ _. - Y - 3 0 8 9 0 3 4 3 7  KM 

2 - 8 7 6 , 8 6 2 7 7  KM O Z  . 3 8 3 0 3 3 6 7  KM/SEC 

5 0 4  STAN CARD O E V I A T I C I \ ' S  A PRIORI-- 

X 1 7  7 1 M c x . c ~ ~ M ~ - s - x ~ o - O - G - O - M - O - X ~ O O  o O-MTS 

z 4 4 1 . 4  M c z  ,00397 MIS z . C O O ~  M DZ .ooao MIS 
Y 132.7 M GY , 0 2 4 7 1  M/S Y 00000  M DY oOOC0 M/S ___-_______ _____ - - 

5 0 5  CORRESPUIYDI hl; O R  B I T A L P A R A M E-TE-R-S--mNnmA-P H- I c T  R U  E-0 F-DTT-E-1 
_.-- -I-- -- 

SMA 2 7 6 5 . 1 4  KP €-Cc - 2  9x-4-73 APF 1 8 4 ,  1 7 6  0-EG 

- G A T 5 7 3 4  UP P A i ~20?- . -2 -~8 -K-~~P-E-R-Z  1-774%-6--MI N 
L A N  2 4 2 . 6 4 3  DEG I N C  1 2 0 1 1 4 5  C E G  TFP -5021.15 SEC 

APO 3 5 8 4 . 9 4  K M  A A L T  1 8 4 6 . 8 5  K M  TA 2 0 4 0 1 3 6  D E G  
L A T  5 . 7 1 2 4 2  DEG LONG 2 7 0 . 4 2 0  C-EG 

5 0 6  LUNAR HARMChICS USED BELLCOPM NUM. 1 

5.7 DATA ARC L E h G T H  5 HRS 40 MIN sos= 2 2 2 2 2  

5.8 DATA SUMPARY 

STA 0 4 T A  S T A R T  STOP NUMBER ST3iDA-RD 
NO0 TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAh 

12 CC3 2 3 2 / 1 9 4 7  2 3 3 / 0 1 1 1  2 5 9  s8212 , 3 4 1 5  
6 1  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  7 1  ,5326 - 0  3-1 1 3  

509 R E S I C U A L  P L C T S  NOT A V A I L A B L E  

5 o l O R E M A P K S  ***EPOCH REPORT 

T I M E  OF REPGRT PREPARED 8Y GEOoSoGOCOWIN 
DAY 2 8 5  1 0 4  HR 9 3 9  M I N  GMT 0.0s ANALYST 



5. O R B I T  D E T E R P I R A T I C N  REPORT (LU5AR E L L I P S E  1 

5.1 0.D. I O E N T I F I C b T I C N  NO. l e 1 2 P  !!4!KhM33 
I T E M  NO. 1812P 

5.2 EPOW ony 2 3 2  21  0 36,530 G Y T  S E B o  NO- 2 
HR M I N  SEC COMPUTER B 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 . 0 )  
--I -- - __I_ 

x 8 8 4 , 4 2 8 8 6  KF, C X  - 1 , 6 0 9 8 7 0 6  K M / S E C  
Y 1 5 7 5 . 2 9 8 6  K P  C Y  o 7 4 1 q 1 7 7 4  KM-/-SE-C 
Z 8 3 3 , 5 4 0 2 9  Kf' 02 - 0 1 1 6 9 8 2 6 6  KM/SEC 

5 0 4  S T A N D A R D  D E V I A T I C K S  A P R I O R I  
_ _ _ _ _ _ - - ~ - _  _ _  

X 1 6 - 8 6  M C X  e02492  M/S X 16-86 M DX 0 0 2 4 9  M/S 
Y 7 6 . 7 9  M C Y  oC2412 M / S  Y 7 6 0 7 9  M D Y  a 0 7 ? _ !  M/S 
Z 1 2 7 . 7  M 02 0 1 8 8 7 9  P / S  L 127.7 M DZ e 1 8 8 8  M / S  

5 0 5  CORRESPONDIRG CRBITAL P A R A M E T E R S  (SELENOGRAPHIC FR%FOFOATE I 
- - -- -- __ - - - 

SMA 2 7 6 6 . 1 3  KM E C C  02SCCOl A P F  1 8 4 . 1 9 1  DEG 
L A N  2 4 1 . 9 1 4  DEG I N C  1 2 - 1 1 5 8  C E G  T F P  - 4 8 4 . 0 1 0  SEC 
RCA 1 9 4 5 . 6 9  KH P A L T  2 0 7 , 6 0 3  Kb' PER 2 1 7 , 5 8 3  M I N  
APO 3 5 8 6 . 5 7  KM A A L T  1 8 4 8 . 4 8  KM TA 3 3 4 , 6 2 2  DEG 
L A T  4 , 3 5 0 6 1  OEG L O N G  4 1 , 1 5 7 7  DEG 

5.6 LUNAR HARMOKICS USED BELLCOM).(NUM. 1 

1 HRS 12 M I N  sos= 2 2 2 2 2  507 D A T A  ARC L E h G T k t  

508 O A T A  SUMFARY 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO, T Y P E  T I M E  T IF?E P O I N T S  D E V I A T I O N  MEAN 

.. 1 2  C C 3  2 3 2 / 1 9 4 7  2 3 3 1 0 1 1 1  2 5 9  821 2 0 3 4 1 5  
61 c3 2 3 2 / 1 9 4 S  2 3 2 / 2 0 5 8  7 1  05326 - e 3 1 1 3  

5.9 R E S I G U A L  PLCTS NOT A V A I L A B L E  

5 , lOREMARKS MAP T I M E  R E P O R T  FOR S I T E  'B' 

T I M E  OF R E P C R T  P R E P A R E D  8Y G E O o S o G C O D W I N  
DAY 2 8 5  p 0 4  hR 9 42 M I N  GMT 0.D. A N A L Y S T  

OOPL 1812P SEC 2 
I T E R A T l C N  N U P B E R  a 



5 - 2  EPOCH C A Y  322 9 20 36 C.CO0 GMT - SEQ.  hOo 19 
HR R I N  -sEc-- - CCMPUTER B 

l_l___ - 
5-3 S T A T E  VECTOR (SELENOCENTRIC 195C.O) 

X 344So0387 K M  C X 2 9 3 l3?973-<M73 E C 

Z -521,49072 KF.! 0 Z .5-1-8 36-2-2-0-KM/ SEC 
Y -872,88795 KP C Y  e74323543 KM/SEC 

3 0 4  STA h C A K 0  O E V I A T I C N S  r-PT1m-r- 

X 8.725 M C X  .02514 M / S  X ~ O O ~ G - C - ~ - D X ~ - O O C O ' - M / S  

Z 921.7 M C Z  ,43273 M / S  Z-~-OC-O-M-DZ-,OOOO-M/S 
Y 57304 M C Y  ,29371 M / S  Y o 0 O C C  M D Y  o O O C 0  M / S  

3 0 5 C 0 R R t S P 0 N D I h G 0 K 0 I T A L P ARAMETER-S(SELENOG6APHICT R U E--O FFAT-E-) 

A?F-f6-6;%-0-6-6E G 

RC A 1 7 8 4.8 9 K P-PI L T 4 6 . 8z-3-6-KM------ PER 2-C8.625 MIN 

LAT 356.537 DEG LONG 215.803-DE% 

-.----- 
SMA 2689.68 KM ECC 0336391 
LAN 2320043  DEG I N C  12.2C94 C E G  TFP 6060094 SEC 

APO 3594.46 K M  AALT 1856.37 K P  TA 176.999 DEG 

5 - 6  LUNAR HARMOhICS USED NUMBER1 BELLCOMM 

5 - 7  O A T A  AKC LEhGTH 2 HRS 50 M I N  SOS= 7520.0 

S F 8  D A T A  SUMPARY 

S T A  C A T A  S T A R T  STOP NUMGR STANDARD 
NO. TYPE T I P €  T I M E  P O I N T S  DEVIATION MEAN 

12 CC3 322/2036 322/2300 226 06337 .37a4 
6 1  c3 322/2037 322/2144 130  04717 - 2 5 9 1  

5-53 RESICUAL PLOTS NOT AVAILABLE 

5. lOREMARKS * * * E P O C H  REPORT 

T I M E  OF REPCRT PREPARED B Y  GEOoSoGOCDWIN 
DAY 285 9 07 HR 9 57 M I N  GMT 0.D. ANALYST 



501 000. I D E N T I F I C A T I G N  NO. 2 B l l P  Tip% Pi00 
I-TEM K O 0  2 B l l P  

5.2 EPOCH D A Y  322 t 22 2 3  160600 GMT SEQo NO0 19 
HR M I &  SEC CGMPUTER 8 

5 0 3  S T A T E  VECTOR ( S E L E N O C E N T R I C  192CoO) 

x -1726,6198 K M  C X - .4_629-53 5 2 K_M_/_S_E_I. 
Y 3 8 5 , 5 9 3 6 1  KM DY -105257077 KM/SEC 
2 225.49144 KM GZ -1.0614037 KM/SEC 

5.4 S T A N D A R D  D E V I A T I O k S  A P R I O R I  

-x 5,077 M c x  ,04138 MIS x 5.077 M D X  . 0 4 i 4  MIS - - - ~ -  
Y 3G6.3 M CY . 57077  M / S  Y 306.3 M DY-.S70-8-M/-S 
Z 482.0 M OZ ,83955 M/S  Z 48200 M DZ 08396 M / S  

5 . 5 , C O R R E S P O N D l h G  C R B I T A L  PARAMETERS - ( S E L E N O G R A P H I C  T R U E  O F D A T E l  

SMA 2689.88  KM ECC 0337co3 A P F  166.452 OEG 

RCA 1783.38 KP P A L T  45.2948 KR PER 248.649 M I N  
L A N  231.035 DEG I N C  12e2165 G E G  TFP -17.4954 SEC 

APO 3596.39 KF A A L T  1858.30 KM TA 358,922 D E G  
L A T  3 .06274  QEG L O N G  36.7269 CEG 

506 LUNAR H A R M C N I C S  USED NUMBER1 BELLCOMM 

5 - 7  D A T A  ARC L E h G T H  1 HRS 44 MIN SOS= 7 5 2 0 0 0  

508 C.ATA SUMlyARY 

S T A  D A T A  S T A R T  STOP NUPBER STANDA-RD 
NO0 T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAR 

1 2  C C 3  322/2036 322/2300 226 06337 03784 
6 1  63  322/2037 32212144 130  04717  02591 

5 - 9  R E S I C U A L  P L G T S  &OT A V A I L A B L E  

5 e l O R E M A R K S  MAP T I M E  REPORT FOR SITE ' 8 '  

T I M E  O F  R E P C R T  PREPARED B Y  G E O o S e G C O D W I N  
D A Y  285 9 08 HR 9 00 M I N  GMT O o D o  A N A L Y S T  

O D P L  2611P SE6; 19 I 

. 1-TFRATICN NUVBER 0 I 



- -  
E2- lCOC""1 

5 a  ORBIT OETEKMINATION REPORT (LUNAR ELLIPSE)  

5 0 1  O o D ,  IDEKTIFICATICN NO. 2E12P T-ATF~~B 
ITEM R o o  2612P _ _  . - __ - - 

5 - 2  EPOCH C A Y  322 9 20 36 G o C O O  GMT S E Q o  NOa 20 
HR MIN SEC CCMPUTER B 

5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 C o 0 1  

X 3444.5919 KM C X  029186074 KM/SEC 
Y -897,51658 KM D Y 7 3G-&-C66rK-M7S EC 
Z -482026168 KM C Z  053669470 KM/SEC 

5 0 4  STANCARD OEVIATIGKS A PRIORI  

X 17004 M G X  001987 M / S  X oC000 M O X  oO000 M / S  
Y 3 7 4 - 2  M C Y  ,19012 M / S  Y ~ O ~ ~ ~ O ~ M ~ D ~ Y ~ O ~ O O O ~ M / S  
2 .  57300  M GZ 026979 M/S Z eCOOC M DZ a0000 M / S  -- 

5.5 CORRESPONOI~G CRBITAL P A R ~ E T E H S  ( SELENCGRAPHIC TRUE OFDATE)  

SMA 2689.80 KM ECC - 3 3 6 3 8 6  APF 171o042  DEG 
L A N  227.327 DEG I N C 1~~~-~-9-8~~€G-T-FP-6-061~6 2-SEC 

APO 3594.61 KM A A L T i8'f%32-K-M- TA 177703 DEG 
R C A  1784.99 KM PALT 46.9004 Kt' PER 208,639 MIN 

4 

L A T  357,267 DEG LONG 2150684  CEG 

506 LUNAR HARMOhICS USED NUMSERl BELLCOMM 

5 0 7  D A T A  ARC LENGTH I6 HRS 10 MIN S O S =  34926  

5 0 8  DATA SUMMARY 

STA DATA START STOP NUNBER -_ STANDARD _- - 
NO0 TYPE T I M E  TIME POINTS DEVIATION MEA& 

12 CC3 322/2C36 323 /0229  4 3 1  l o 0 6 2 6  o 5648  
6 1  c3 322 /2037  322 /2144  13.0 - 4 0 7 4  a2022  

5 - 9  R E S I C U A L  PLGTS hOT AVAILABLE 

5- 10REMARKS ***EPCCH REPORT 

TIME OF REPCRT PREPARED B Y  G E O o S o G O G O ~ N  
DAY 285 9 0 8  h R  t 35 MIN GMT 0000 ANALYST . .  



D.2- I co123-1 50 O R B I T  D E T E R t ' I K 4 T I C N  REPORT (LUNAR E L L I P S E )  

5.1 0.0. I D E N T I F I C A T I O N  NO. 2612P TAPE NO* 
I T E M  NO* 2812P 

600 GMT SEQ. R O O  20 - 
HR M I N  SEC COMPUTER 8 

503 S T A T E  VECTOR ( S E L E N C C E N T R I C  1950.0) . 
X -172602196 KIY C X  -046777944  KM/<EC 
Y 398896402 K Y  CY -1.501C198 KM/S-EC 
2 205.12660 KM O Z  -1oC968793 KM/SEC 

504 STANCARD D E V I A T I G k S  A P R I O R I  

X 9.675 M C X  003870 M/S X 9.675 M OX 00387 M/S 
Y 198.8 M C Y  -37037  MIS Y 1 w . a  M O Y  , 3704  MIS 
2 30001 M CZ .52284 M/S 2 300.1 M 02 . 5 2 2 T M / S  

5.5 CORRESPONDIRG C R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2 6 9 0 o C 3  Kr? ECC e337CO3 APF 171 .084  OEG 
L A N  226 .323  DEG I N C  13.3176 DEG TFP -17-06624 SEC 
RCA 1783.48 KM P A L T  4503e82 KM PER 2 0 8 - 6 6 6  M I N  
APO, 3596.57  KM A A L T  1858-48  KM TA 358.912 DEG 
L A T  2 - 2 9 3 2 9  DEG LONG 36.5832 OEG 

S o 6  LUNAR HARMOhICS USED NUMBER1 BELLCOMM 

5.7 OATA ARC L E h G T H  1 HRS 44 MIN SOS= 34922 

5 - 8  DATA SUMPARY 

STA DATA STAHT STOP NUFBER STANDARD 
NO0 TYPE T I M E  T I M E  P O I N T S  O E V I A T I O N  MEAN 

12 CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  431  1 .0626 0 5648  
6 1  c3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130  - 4 0 7 4  ,2022 

509 R E S I C U A L  P L C T S  NOT A V A I L A B L E  

5. ZOREMARKS MAP T I M E  REPORT FOR S I T E  ' 8 '  

T I M E  OF REPCRT PREPARED BY GEO S GO 00 M I  N 
DAY 285 9 08 k.R 1 38 M I N  GMT 0 . o3ANALVs T 

OOPL 2812P SE6: 2 0  
I T E R A T I C N  NUIv8 fR  0 



E?". ;t20c"3-I 50 O R B I T  D E T E R P I N A T I G N  REPORT (LCNAR E L L I P S E )  __ 

5.1 0 - D o  I D E h T I F I C A T I C N  NO. 2CllP TAPE NO, 
I T E M  KO. 2D11P 

5 - 2  EPOCH C A Y  326 9 22 45 C.CO0 GMT SE(;F-NUo 50 
HR M I &  SEC COKPUTER B 

5.3 S1-E-VECTOR I S E L E N O C E N T R I ~ ~ 5 O . O )  

X 2597,7627 KM C X  -089453217 KM/SEC 
Y 1416.04G5 KM G Y  e60363551 KM/SEC 
Z 1004.2544 UP CZ 038867038 KM/SEC 

5.4 STAhGARD O E V I A T I C h S  A P R I O R I  

X 22.10 M C X  ,GO867 M/S X .OOOC M 6 X  .OOOO M / S  
Y 171.3 M C Y  005228 M / S  Y oO000 M DY 0000 _ _  M/S 
Z 188.0 M C Z  ,10043 MTS Z .COOC M DZ ..doc0 M / S  

5.5 CORRESPONOI~G ORRITAL P A R A M E T E R S  (SELENOGRAPHIC TRUE O F D A T E )  
I __-- 

SMA 2689.89 KM E C C  .33ei>3 APF 167,348 DEG . 
L A N  179.067 DEG INC 11-,-590_8 CEG TFP -3530.38 SEC 
RCA 1780.36 K H  P A L T  42,2750 Kt' PER 208.650 M I N  
APO 3599.42 KM AALT.  1801.33 K t '  TA 225-378 DEG 
L A T  6.23604 DEG LONG 2111.200 OEG 

5.6  LUNAR HARMChICS USEC NUMBER1 BELLGOMM 

5.7 CATA ARC L E h G T H  2 HRS 50 M I &  SOS= 24913 

5.8 OATA SUMPARY 

STA DATA START STOP NUMBER STANDARD 
'NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAh 

12 CC3 326/2252 327/0LCS 113 e7591 -71CO 
61 c3 326/2250 327/01C9 131 -9086 5990 

5.9 R E S I C U A L  PLCTS NOT A V A I L A B L E  

5 ,  lOREMARKS ++*EPCCH REPORT 

T I M E  OF R E P C R i  PREPARED B Y  G E O o S o G G O C W I N  
D A Y  281 9 08 biR 9 13 M I N  GMT 0.0. ANALYST 

. -  
---____I 



,, .,...--- t !:-- ' L J - -  -! 5 .  O R B I T  DETERPI&ATICN R E P O R T  (LI;RAR ELLIPSE) __ 
5.1 0.0. IDEhTlF ICdTICN NO. 2 C l l P  TAPE NO. 

1 % ~  NO. 2 0 1 1 ~  
5.2 EPOCH C A Y  326 9 23 47 13aL20 GMT S E Q o  & O e  50 

HR MIIS SEC CCMPG~FR B 

503 STATE VECTOR (SELENOCENTRIC 195CoO) 

X -178903127 KP ex - . 0 7 3 i C 4 0  KMI~EC 
Y -8.74059C6 KM C Y  -105843958 K M / S E C  
Z -41.197894 KM . EZ - 1 . O S i S 6 2 3 T T S - E X  

5 - 4  STANDARD D E V I A T I O N S  A P R I  OF1 
--- 

X 1.362 M GX .C2400 M / S  X 1 . 3 6 - 2 - M ~ D X ~ O 2 4 O - M ~ S  

Z 18.83 M DZ .23892-M7S Z 18.83 M 02 ,2389 M / S  
Y 20.93 M C Y  e16191 M / S  Y 20.93 M DY a1619 -. M I S  - 

5.3 CORRESPOND I h~ C K B  I TAL P - A ~ E T Z R - S - ~  SELENE~RXPHICTRUEOFDA-TE-) 

SMA 2690.26 KM E C%733-8-7-1% A P F-1%-7:-43-7-0%3 
LAN 178.428 DEG I N C  11.5910 GEG TFP 203.316 SEC 
R C A  1779.C3 KM P A L T-40.9-3-8-7-UPp PER 208-692  M I N  
APO 3601.48 KM AALT 1843.39 KP TA 12.5263 DEG 

. __ - - - _ _ _  - __ 

LAT -007455 DEG LONG 3 5 8 , 3 9 2 C E G  

5.6 LUNAR HARMOAICS USED NUMBER 1BELtCOMM 

5.7 D A T A  ARC LEhGTH d HRS 59 WIN Sm= 24899 

5.8 DATA SUMMARY 
___* _______ 

STA DATA S T A R T  S T O P  NUPEER STANDA-RD 
NO. TYPE T I V E  T I M E  POINTS DEVIATION M E A h  

12  CC3 326/2252 327/01C9 113 ,7591 a7100 
6 1  C3 326/2250 327/0109 131 ,9086 e 5990 

5.9 RESICUAL PLGTS h O T  AVAILABLE 

5. l O R E M A R K S  MPP TIME REPORT FCR SITE 9 0 9  

TIME OF REPCRT PREPARED B Y  GEOoS*GOCDWIN 
D A Y  281 9 0 8  HR 9 16 MIN GMT 0.0. ANIWST 

ODPL 2011P SEC 50 
ITERATlCN NUPEER 0 



5. G R B I T  DETERCIhibTION REPORT (LCINAR ELLIPSE)  c2- ,?-::-I 

5.1 0.0. IDENTIFICbTION N O 0  2C12P TAPE fSQ. 
ITEM NO- 2D12P 

5.2 EPOCI! C A Y  3 2 6  9 2 2  4 5  O e O O O  GMT S E Q e  h 0 0  5 1  
HR MIN SEC CZMTUTER B 

5.3 S T A T E  VECTOR (SELENOCENTRIC 195CoOl  

X 259805853  KM O X  -,a9422613 KM/SEC 
Y 1 4 0 8 , 8 8 9 0  K M  C Y  -6G135959 KM/S-€-C 
2 1012o5526 KM D Z  a39279722 KM/SEC 

S m 4  STAFiCARD D E V I A T I C h S  A PRIORI  

x 1 7 ~ 6 4  M c x  ,c0697 MIS x .coac M ox  eooco M I S  
Y 1 3 5 0 8  M C Y  e04253 M / S  Y o O O O C  ___ M DY ____- eOOC0 - M / S  
Z 145.6 M C Z  e08070 M / S  2 ,0000 M DZ e0000 M / S  

5.5 C O R R E S P O h D I h G  GReITAL P A R A M E T E R S  (SELENOGRAPHIC TRUEOFDATE) 
- 

SMA 2689,99 K M  E C C  e33814C APF 1 6 7 x 2 4  DEG 
LAN 179.0C3 OEG I N C  11.9583 CEG - TFP - 3 5 3 G 5 5  SEC 
RCA 1780039  KF" PALT 42.3C31 K M  PER 208.661 M I N  
aPo 3599.58 KP AALT 1861.49 K M  TA 225.378 DEG 
LAT 6 - 4 2 7 3 8  DEG LONG 211.136 CEG 

5.6 LUNAR H A R M G R I C S  USED NUMBER 1 BELLCCMM 

. 5 0 7  D A T A  ARC LEAGTH 6 HRS 10 P I N  SOS= 6 2 6 3 4  

5.8 DATA SUMPARY 

STA DATA START STOP NUPBER S T A N O A R O  
NO. TYPE T I R E  T I M E  POERTS DEVIATION HEAK 

12 CC3 326/2252 327/0439 229 l o 2 3 1 4  e7258 
4 1  c 3  326 /2250  327/0109 1 3 1  1.1622 e4116 

509 RESIDUAL PLGTS NOT AVAILAI3LE 

50 1OREMARKS ***EPOCH REPORT 

TIME OF REPCRT PREPARED B Y  GEO SoGG00b;I N 
D A Y  281  t 08  HR 9 3 2  M I N  GMT 0-De ANALYST 



.--- 1S3:s:"I 5 ,  O R B I T  D E T E R P I N b T I C N  REPORT ( L U N A R  E L L I P S E )  

5.1 0.D- IDENTIFICATICN NO, 2 0 1 2 ~  TAPE NO, 
I T E M  hoe 2012P 

5 0 2  EPOCH C A Y  320 9 23 47 13.720 GMT SEQ. R o o  5 1  
HR M I N  SEC COMPUTER 8 

5.3 S T A T E  VECTOR ( S E L E N C C E N T R I ~ 5 ~ 0 )  
-I_ 

X -1789,3482 KM C X  -e07413768  K V / S E C  
Y - 7 0 7 1 1 8 1 5 1  KM DY -1 .5774805 KM/SEC 

_____I__-___- 

Z -4OoS18616 KM c z  -1.077cja9s KMISEG 

S e 4  STANDARD OEWIbTICNS A P R I ~ R  I 
_.--- -- 

X ,9696 M GX .c1914 M / S  X ,9-69-6 M DX oOIS1-M/-S 

Z 1 4 , 8 9  M C L  010912 M / S  Z 16-89 M 02 *1891-M/S 
Y 15-26 M C Y  013003  M / S  Y 15026 lur DY - 1 3 C O  M / S  -____- 

be5 C O R R E S P O N O I h G R B I T A L  PARAM€TR-S-(-$-E~NOGRAP~C-T-RUE- OFDATE 1 

SKA 2690e35 K M  E C C 3-Ff33-2-5- APF 16704-11 D E G  
LAN 178.424 DEG I N C  l L B 9 5 8 4  CEG TFP 203 ,153  SEC 
RCA L7[9 o C 6  K M  P A ~ 4 0 ~ ~ ~ 7 - 1 - 2 - K ~ M P E R 2 C 8 , 7 ~ 4 M ~ I ~  
APO 3 6 0 1 0 6 4  KM AALT 1863-55 KY TA 1 2 e 5 1 6 1  DEG 
L AT 0015063 DEG L 0 N G 3-5-3-G-E-G 

I 
--..- - - -- - - 

' 5 e 6  LUNAR HARMCRICS USEC ~ U ~ ~ E R ~  B E L L C O  

5 0 7  DATA AKC L E h G T E  0 HRS 59  MI^ SOS= 62088  

STA GATA START STOP N U P ~ < R  S T A ~ R $  
NO, TYPE T I Y E  T IME P O I N T S  OfVIATION MEA& 

1 2  GC3 320 /2252  3 2 7 / 0 4 3 9  229  1 ,2314 ,7258 
6 1  C 3  326 /2250  3 2 7 / 0 1 0 9  131 0 1622 e 4 % 1 6  

5 - 9  R E S I D U A L  PLCTS NOT A V A I L  

OOPL 2CL2P S E C  5 1  
I T E R A T I C N  N U k B f R  0 .  



D:'- 1 c;oC:':-l 5 o  ORBIT  DETERYINATICN REPORT (LUlSAR E L L I P S E )  

5.1 OeDa I O E N T I F I C A T I C N  NOe 3CllP TA-Px FuOo 
I T E M  Roe 3 0 1 1 P  

5 - 2  EPOCH DAY 49 9 6 13 0-COO GMT SEQe NO- 68 
/- 

HR M I N  s-e C COMPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 O e O l  

X -485,50842 K1y O X  -008358904 KM/SEC 
Y 2935.5310 KM O Y  -044774694 KM/SEC 
Z 1784.1192 KR GZ 014815317 KM/SEC 

5 - 4  STANOARD DEVIATICNS A P R I O R I  
-- 

X 163.4 M CX 018557 M / S  X e O O O C  M DX eOOC0 M / S  
Y 5 5 5 . 1  M C Y  025564 M/S Y ,0000 M DY ,COCO M / S  -~ __.-- -_ 
Z 955.6 M C Z  .33381 M / S  Z .QOOC M DZ ,OOCO MIS 

5.5 C Q R R E S P O N D I f k G  ORBITAL P A R A M E T E K l  SELfNQGRAPHIC f R G E F D A T E )  
" __-- 

SMA 2689,16 Kt! ECC ,336f73 APF 1182.089 DEG 
LAN 183,565 DEG I N C  22.8987 GEG TFP -4855-43 SE_C 
RCA 1703.53 Klr' PALT 45,4354 K M  PER 2 0 8 . 5 6 5  M I N  
APO 3594.80 K M  A A L T  1856,71 Kf4 TA ~ 201e755 DEG 
LAT 9 0 0 4 9 9 3  DEG LONG 205e718 OEG 

506 LUNAR HARMOhICS USED NUMBER1 BELLCOMM 

5e7 O A T A  ARC LEhGTH 3 HRS 0 M I N  SOS= 16633 

STA QATA START STOP NUMBER STANOARD 
NO, TYPE T I M E  T I M E  PQINTS D E V I A T I O N  MEA& 

41 C3 49/06 14 491'0652 39 7'776 ,5716 
4 1  cc3 44/0705 49/0834 101 e6335 ,6143 
1 2  c3 49/0706 49/0709 4 ,0116 -2.2400 
12 cc3 4910513 49/0459 43 1.0523 ,3670 

I 
509 RESICUAL PLGTS lLOT AVAILA8L.E I 

I 

~ 

1 
5- lOREMARKS ***EPOCH REPORT 

I 

I T I M E  OF REPCRT PREPARED BY GEO e S-GOODW I N  
O A Y  279 9 07 h'R 9 03 H I N  GMT 0 - D e  ANALYST 1 



* ,- bx- kLW,,C-l 
5 ,  GRBI? DETERYINATION R E P O R T  (LUNAR ELLIPSE)  

501  G.0- I D E h T I F I C b T I C N  NO0 3 C l l P  TAPE NO, 
I f E m O o  3D11P 

502 EPOCH CAY 49 9 7 32 25,310 GMT SEQo F;O. 68  
HR MIN SEC COMPUTXR G 

5.3 S T A T E  VECTOR (SELENOCENTRIC 195-1 

X -529.33852 Ut4 C X  1.7077218 KM/SEC 
Y -1587.9929 KH C Y  - . l a712369  K M I S E C  
Z -617,45808 KIH C Z - , 84-5>-5??TMTS-EC 

5.4 STAAGARD DEVIATIChS A PRIOKI 
___ ____.-- - _I-.- 

X ' 90078  M C X  037886 M / S  X 96.78 M O X  . 3 7 8 9 - S  

2 123.1 M C Z  .a9920 M/S Z 1 2 - 3 ~ ~ M - O Z ~ 8 ' Q S Z M / S  

5 0 5 COR R E  S YU ND I h G C R B I TAL PAR A ~ ~ T ~ t ? - S - ( ~ c N - ~ G x A  PH-I-C-T RUE--OFFAT-E-l 

Y 1 7 - 8 2  M C Y  063333 M I S  Y 1 7 - 0 2  M GY 06333 M / S  

I _______. - _ -  _____- - --- -- - --- 
SMA 2689.87 KM ECC - 3 3 7 4 7 7  APF 182.121 DEG 
LAN 182,844 O E G  INC 22.e979 D E G  TFP -88.6766 S E C  

P E R 2 - 6 8 . 6 4 7 b i " N  R C A  1782.10 KP PALT 44.0096 K-P- 
APO 3597.64 KF AALT 1859.55 K Y  TA 354.535 DEG 
L A T  1,30025 DEG LONG 35976-4-6EG 

--___-__ 

5.6 LUNAR HARMChICS USED NUMBER1 8ELLCOMK 

5 - 7  D A T A  ARC LEhGTh 1 HRS 16 M I N  SOS= 16633  

5.8 G A T A  SUMYARY 
_-___ 

S T A  DATA START ST(JP NUMBER STANDARD 
NO, TYPE T IKE TIME POINTS DEVIATION MEAA 

42 c 3  4 9 / 0 6 1 4  4 F 1 0 6 5 2  3 9  0 7776 05716 
41 cc3 4 9 / 0 7 0 5  4910834 l e 1  ,6335 ,6233 
1 2  c3 4910706  4910709  4 e0116 -202480 
12  c c 3  4 9 / 0 6 1 3  49 /0659  43  1.0523 3 6 7 0  

5.9 RESICUAL PLCTS h O T  AVAILABLE 

5,  lOREMARKS MAP T I M E  REPORT FCjR S I T E  'D '  

T I M E  OF REPCRT PREPARED BY GEOoSoGOGOWIN 
DAY 279 9 07 HR 9 05 M I N  GMT 000, ANALYST 

...-. **I - _-. .- I - .. ---  - . .  ,. -- ...I--- 
, . -.. . _ _  

. .  



5. G R d I T  i)ETEfii4I;xrATIOiu tiL$Gi-iT (Ld>4Ai< E L L I P S E )  

5.1 O.D. I D t N T I F I C A T I O ; \  140. 39122  TAPE LO. 

5.2 EPOCH D A Y  49  9 6 ' 13 ' 0.030 GMT 
ITEd '4  NO. 3 D 1 2 P  
SEU. NO. 6 9  

HR i4IIY 5 E C  COMPUTER G 

5.3 S T A T E  VECTGR ( S t L E W C t i i T R I C  1950.01 

X -491.18147 KM D X  -088919294  K;q/SEC 
Y 2352.3486 Kid O Y  -0439O3393 KI'I/ScC 
2 17540Ci~)b6  Kf.1 D Z  0 1 3 7 5 1 8 ~ 1  KK/SEC 

5.4 S T A N D A Z D  D E V I A T I O R S  A P R I O R I  

/ X 41.83 M OX 005572 M / S  X o O O C 0  iY 3 X  e 0 3 0 0  : * ; / S  
Y 165.3 Pl DY oG7946 N / S  Y .0080 M DY .OOOO X I S  
Z 291.6 M DZ 010571 M/S Z .OCOO M D Z  .OOOO M / S  

5.5 CORRESPONDING O ~ U I T A L  Y A K A N E T E k S  I S E L E h C G H A P h I C  TRUE O F D A T E )  

SMA 2689.31 KK ECC a336783 A P F  131.607 GEG 
LAN 1 8 3 0 9 5 9  DEG 11°C ' 21,8195 DEG T F P  -48S5.62 SEC 
RCA 1783.59 6.N P A L T  4 5 0 5 0 3 4  Klv,  P E R  208.582 N I X  
APO 3595oU2 Kls: A A L T  1856.93 K.M TA 201.755 D E G  
L A T  8.47510 OEC , L O K G  205.310, O E G  

5.6 L U N A R  HARNOiJ ICS U S E D '  N U M Y E R l  EELLCOl\;r/l 

507 D A T A  ARC L E N G T H '  6 h R S  1 U  M I N  SOS= 80330  

'5.8 D A T A  SUMMAiiY 1 

S T A  D A T A  S T A R T  STOP IWMGER STANDARD 
NO. T Y P E  T I M E  T I ME POINTS D t V I A T I O N  J 4 E A N  

41 c3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  39 i.1158 l .i)209 
4 1  cc3 4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  i .3376 0 8 1 5 3  
1 2  c3 4 9 / 0 7 0 6  4 9 / 0 7 @ Y  4 013785 -40 1 4 8 4  
1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  1.6571 e 7 2 7 8  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

S o l O R E M A R 5 S '  ***EPOCH REPORT 

T I M E  OF R E P O R T '  PREPARED B Y '  GEO.S.GOOD>iIN 
D A Y  279 9 07 HR 9 37 M I N  GMT 0.D. A N A L Y S T  



5. OHBIT  DETERMINATIOK REPORT (LIJFiAR ELLIPSE) 

5.1 0.90 I D E N T I F I C A T I O N  h0o 3D12P TA?E NO. 

5.2 EPOCH DAY 49 9 7 ' 32 * 25.310 G M T  
I T E M  NC). 3U12P 
SEQ. rJO. 69 

HR I.! I N SEC COKPUTER G 

5.7 STATF VFCTOH (SF l fhOCFlVTRIC 1 9 5 0 . 0 )  

- 6 3 8  KK DX 1 ,7197353  KM/SFC 
Y - 1 5 8 8 0 6 4 1 8  KM DY - 0 2 0 7 U 7 0 1 1  KM/SEC 
z - 6 1 3 6 4 2 7 8 2  K;JI C'Z - 0 8 2 1 1 6 4 5 3  KM/SEC 

5 4 4  s TANDA RD GFVIAT ICN5 A P H I O R I  

5 0 5  CORRES,PONDING OHaITAL  PARAKETERZ (SELEPqOG2APHIC TRUE GFDATEI 

SMA 2 6 9 c e 0 1  KM ECC * 3 3 7 4 a 5  APF 1 8 1 0 6 3 9  i3EG 
LAN 183.238 DEG I ~ v C  21e( i180  DEG TFP - 3 9 0 9 5 7 4  SEC 
R C A  2 7 8 2 0 1 7  r(M P A L T  44,3826 K X  P E k  208,664 KIP; 
APO 3 5 9 7 e 8 5  KPI A A L T  1659.76 Kb: T A  3 5 4 0 5 1 2  DEG 
L A T  1 0 4 2 9 5 8  DEG LONG 359.664 DEti 

5 0 6  LUiJAR HARi4GILICS USE3 9 NiJiv;bERl oELLCO;*'~X 

5.7 DATA ARC LENGTH8 1 HRS 1 6  M I N  SOS= 8 0 1 5 6  

. 5 0 8  DATA SUKMARY~ 

STA ,DATA START STOP NUPI3ER STANDARD 
NO. TYPE T IME TIME PO141TS D E V I A T I O l i  KEAN 

4 1  c3 4 9 / 0 6 1 4  4 9 /  116 5 2 3 9  1,1158 1.0209 
41  cc3 49 /07 iJ5  4 9 / 1 2 G 3  4 1 2  1,3376 . 6 8 1 5 3  
12 C 3  4 9 / 0 7 0 6  4 9  /I; 7 c 9  4 e 0 7 8 5  -4.1484 
1 2  cc3 4 9 1 0 6 1 3  4 9 / U 6 5 9  43 1 .6571 e 7 2 7 8  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 0 lUFiEi4ARKS ' KAP T I N E  REPORT FOR S I T E  f D @  

TI/<€ OF REPORT' PREPARED B Y *  GEO0SoGJOi3WIN 
DAY 279 9 07 HR 9 4 U  MIN GPiT 000, ANALYST 

ODPL 3012P 
I T E R A T I O N  NUNBER 0 



5.1 O * D *  I D E N T I F I C A T I O N  NO. 2 F l l P  TAPE NO. 

5 0 2  EPOCIi DAY 3 2 9  9 6 ' 5\; ' C e O U c )  GMT SEOo NO. 100 
ITEM NO. 2 F l l P  

HR I-; I ri SEC COi'llPUTER B . 

5 0 3  STATE VECTOR (SELENCCENTRIC 1 9 5 3 0 0 )  

X 4 9 3 e 2 8 9 5 d  KiY i>X - l e 4 9 1 3 6 0 5  K K / S E C  
Y 1 9 6 ~ 0 1 7 1 7  r(i4 DY - 0  1 2 7 U 2 3 Y 6  KK/SEC 
Z 1 2 9 7 . 2 5 9 5  KM CZ - e 1 3 5 0 9 2 9 4  KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 8 0 0 , 1 8  F5 DX 0 0  1 1 9 7  M/S X 00000 M DX oC330 M/S 
Y 30906 M DY 0 0 4 5 1 5  M/S Y .OoOO Pl DY e0900 M/S 
2 441.0 M DZ 0 1 7 8 6 5  M/S 2 . O O O O  M DZ o030C M/S 

5.5 CORRESPONDING O 8 3 I T A L  PARAMETESS (SELENOGRAPHIC TRUE OFDATE) 

SMA 269C.64 K N  ECC 0 3 3 7 0 0 6  APF 1 7 2 , 1 5 6  DEG 
LAK 1 4 4 . 3 1 5  DEG I IVC i u e 7 a a  DEG TFP -1848.03  x c  
R C A  1783 .80  K i v i  PALT 4 5 , 7 8 7 4  Ki4 PE2 208 .737  M I N  
APO 3597.40  KIY A A L T  1859.33. KiVt T A  2 6 t i o b 1 7  DEG 
L A T  10.6536 DEG LONG 225 .128  DEG 

5.6 LUbiAR HARNOI'IICS USED' N U i Y B E R 1  f3ELLCOI"IK 

5 e 7  DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 1 2 5 0 0  

5.8 DATA SUMMARY( 

STA DATA START STUP NViJi6ER STAIJDAR~ 
NO. TYPE T II4E T I IVL POIbiTS D k V I A T I O N  1'4t.dN 

41 c 3  3 2 Y / 0 7 b 6  32Y/c IY16  159  e 4 0 9 4  -01865 
1 2  CC3 3 . 2 9 / 0 6 5 0 ,  3 2 9 / 0 9 1 6  1 9 0  e 6 6 7 8  e4464 

. 5 0 9  RESIDUAL PL0T.S' NOT AVAILABLE 

5elOREMARKS' ***EPOCH REPORT 

4 PREPARE3 t3Y' ~ L ~ I - S O C G O U ~ ~ I N  
D A Y  281 9 05 HR 9 16 N I N  GMT 0.00 ANALYST 



9 2 -  1 q n  -<' 1 
1 _  ) - I  50 ORBIT DETERYIhATICN REPORT (LUKAR ELL IPSE)  

TAPE NO. 
I T E M  h0. 2 F l l P  
- ---.--- 5.1 0000 IDENTIFICbTIGN NO, 2 F l l P  

5.2 EPOCH D A Y  329 I 7 2 1  15.180 GMT SEQ. NO. 100 
HR M3N SE c c c M PUTE RB- 

5.3 STATE VECTOR ( S f L E N C C E N T R I C ~ 9 ~ )  

X -1760.6380 KM O X  -a31309473  KM/SEC 
Y 261079716  KM D Y  -105783763  KM/SEC 
2 1 0 9 - 2 8 4 3 3  KM C Z - 1 0 4 2 0 1 1 8 K M /  S E C 

304 STA h G A R O  DE VIPTIONS A PRIORI  
2-*-o-3-7-M-o.xT -I-- - 

X 2-03? M C X  eC6561 M/S 0 6 5 6  M / S  
Y 12008  M C Y  ,25455 M / S  Y 120.8 M D Y  - 2 5 4 5  M / S  ______ - ___ - ___ - - - -. - - 
L 3 1  9 0 4  M L;L ,36617 M-fS Z 319.4 M DZ - 3 6 6 2  M / S  

3 5 C 0 RR t S P 0 N D I N G G K 6 T T A F l T A ~ 7 T i R - S -  ( -3FLX-N-C-CR-A P H-rC-TR UE-UF-DTT-E3 

SMA 2 6 8 9 - 1 6  K P  E C C  - 3 3 6 9 0 4  A-P F-1727249DfG 

RCA 

LAT 1.14897 OEG LONG 31x967c-FG 

-I-__p- 

LAN 144.004 DEG I N C  10.7974 DEG TFP 26.0818 SEC 
A-l-T-4-~-*-~-~ o-~-K-~-- 

- -- _. - -- 
i r a 3 . i  I K M  PER 208,565 M I N  

APO 3 5 9 5 - 1 5  Kt'4 AALT 1857a06  KM TA 1.60659 DEG 

5.6 LUNAR HARMOkICS USEE NUMBER1 BELLCOMM 

5 - 7  DATA ARC LEhGTH 0 HRS 28  MIN SOS= 12500 

506 GATA SUMMARY 
--I - --- 

S T A  DATA S T A R T  STOP N U M B E R  STANDARD 
NO0 TYPE TIME T I M E  POINTS DEVIATION MEAN 

4 1  C3 329/0706 3 2 4 / 0 9 1 6  159 a4094 -,1865 
12 CC3 329/0050 329/0Y 16 190  ,6678 - 4 4 6 4  

5 e 9  RESICUAL PLCTS NUT AVAILABLE 

SolOREMARKS MAP T I M E  REPORT FOR SITE ' F '  

TIME OF REPCRT PREPARED B Y  GEO.S,GOOOWIN 
DAY 2 8 1  t 05 HR t 18 M I N  GMT OoD. ANALYST 



-- I I-- - - - - _ _ y _  

i f-- -,- - n - 3  ci-- : * d . . L / - l  
5. O R B I T  D E T E R P I N A T I O N  KEPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I C N  NO. 2F12P TAPE t V O o  
I T E M  NO. 2F12P 

5.2 EPOCh CAY 329 1 6 50 0.000 GNT SEQ. NO. 101 
HR M I N  SEC COMPUTER 8 

503  STATE VECTOR [ S E L E N O C E N T R I C  195CeG) 

X 498.82167 KM O X  -1,4927544 KM/SEC 
Y 1938.9735 KM DY -.13013417 KM_/>-EC 
Z 1326,6802 KM DZ -e12304411 KM/SEC 

5.4 STANDARD D E V Z A T I C N S  A P R I O R I  
-- 

X 24m38 M O X  mCO2Yl M / S  X moo00 M OX -0000 M/S 
Y 87.74 M CY 001485 M/S Y oO000 M DY e0000 M/S 
2 120.0 M GZ a05199 M/S Z e0000 M DZ oO000 M / S  

-- ____ 

5 - 5  CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  f R r O F D A T E )  

SMA 2690.66 K M  ECC ,336998 APF 169.018 DEG 
L A N  147,353 DEG I N C  11.7762 G E G  T F P  -1848.03 SEX 
RCA 1783.91 KM P A L T  45.8211 KM PER 208.739 MIN 
APO 3597.40  KM A A L T  1859.3-1 KM TA 268,819 DEG 
L A T  lle5082 DEG LUNG 224,936 GEG 

5.6 LUNAR HARM0R;XCS USED NUMBER1 BELLCOMM 

5 - 7  DATA ARC LENGTH 6 HRS 10 M I N  SOS= 27403 

5 - 8  DATA SUMMARY 

STA DATA START STOP NUMBER STANDARD 
NO. T Y P E  T I K E  T I M E  P O I N T S  D E V I A T X O N  MEA& 

41 c3 329/0706 329/0917 160 -3729 ,2956 
41 C C 3  329/1023 329/1247 197 -6936 -1856 
12 CC3 329/0650 329/0917 191 e8678 3730 

5.9 R E S I C U A L  P L O T S  NOT A V A I L A B L E  

5, IOREMARKS +**EPOCH REPORT 

T I M E  OF REPGRT PREPARED a y  GEO.S,GOODWIN 
DAY 281 9 05 HR 9 43 M I N  GMT 0.0.  ANALYST 



- -- .-- - .  E-- I - u y - i  5, O R B I T  D E T E R P I N A T I C N  REPORT (LUNAR E L L I P S E )  

5.1 O o D o  I O E N r I F I C A T I O N  NO, 2F12P TAPE NO, 
I T E M  NO* 2F12P 

5.2 EPOCH C4Y 329 p 7 2 1  15-18C GMT- SEQ-• N-0,-101 
HR M I &  S E C  COMPUTER 8 

___ ___--_I_____I_ 

5.3 STATE VECTOR ( S E L E N O C E N T R I C  195C-0)  

X -1760,4499 Ut4 C X - , 3-1>-6%%33-<M?-SE-C 
Y 2 5 3 0 3 9 4 9 3  K N  CY - -105609956 KM/SEC 
L 130,69675 KM 0 Z - I e 0-6-647-2 3-K M'/-S E C 

_- _ _  
3 - 4  STANDARD D E V I A T I C G S  A PRI!?cI-- 

-l-,-7-9-o-~-D.x--- - 
X 1.790 M CX e0197rhrS-X 0 1  9 8 - M i  S 

2 9 1 - 0 3  M G Z  .a9981 M / S  L 91.03 M DZ . 0 9 9 8 M / S  
Y 36-80 M CY ,07213 M/S Y 36e8C ___ M DY ,0721 M / S  

3-5 C O R R E S P O N D I h C 8 I T A L  PA-R-ATETEKS iS~L-EN-G~-RAP-H-I~-TRUE O F D A T E )  

-EA 2689.14 K M  ECC ,336883 A-P F 1 6  9 ,-1-0-8-DE% 
L A N  147.042 O E G  IFJC 11.7845 OEG . TFP 26.1317 SEC 
U-CA 1783.21 K Y  P A cT-4-5<-1-2 10 K M -- PE-R-Z-O% .. 56 2-M I N 

L A T  1.88784 DEG LUNG 3-1x9_5'2-DEG 

_^___ - - - - ~  

APO 3595.06 KM A A L T  1856-97  KM TA 1.60960 OEG 

5.6 LUNAR HARMOhICS USED N U M ~ ~ E R L  BELLCOMM 

5.7 DATA ARC L E h G T H  0 HRS 28 M I &  sos= 21172 

3.8 DATA SUMMARY 

STA DATA START STTI P N U M-8-FR-cTl-ND-AR3 
NO, TYPE rIHE T I M E  P O I N T S  O E V I A T I O N  --. . - MEAh . 
4 1  c 3  329/0706 329/0917 160 e3729 _ _  -2956  
4 1  CC3 329/1023 3 2 7 7 1 2 4 7  197 06936 , 1 8 5 6  
12 CC3 329/0650 329/0917 191 ,8678 - 3 7 3 0  

5.9 R E S I D U A L  PLGTS NOT A V A I L 4 B L E  

50  1OREMARKS MAP T I M E  REPORT FOR S I T E  ' fF'  

T I M E  OF REPCRT PREPARED BY G EO e S e GO OFCI N 
o w  281 os HR 46 MIN GMT 0-0, ANALYST 



.r,t:.- L _ ( ,  L - 1  50 O R R I T  OETERMIhATICN REPORT (LUNAR ELLIPSE)  

5.1 0000 IDENTIFICATION NO. 3 F l l P  TAPE 1100 
I T E M  NO0 3 F l l P  

5-2 EPOCH D A Y  52 9 0 50 O.CO0 GMT S E Q o  NO. 118 
HR MIN S E C  COMPUTER G 

S O ~ S T A T E  VECTOR (SELENOCENTRIC 1950.0) 
I_ 

X -2093,0648 KM O X  -040873789  KM/SEC 
Y 1253.3167 KFI D Y  -1-0 1_3.23-223 K M / S E C  
Z 140805862 KM 02 -045666534  KM/SEC 

5.4 STANDARD DEVIATICNS A PRIORI  

X 291.5 M CX'.O5491 M / S  X . O O C C  M DX ,COCO M / S  

h 709.6 M .  QZ ,26001 M / S  Z .COO0 M DZ , O O C O M / S  
L Y 302.1 M CY .12351 M I S  Y ____ .COCC ___.___ M DY ,OOCO M/S 

5.5 CORRESPONOIhG O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE-FFDATE) 
.) -- 

SMA 2689.51 KM ECC ,335734 APF 1850729  QEG 
LAN 144,476 DEG INC 19.2325 - CEG TFP -2749.-37 SEC 
RCA 1786.55 KM PALT 48,4601 Ut! PER 208.606 MIN 
APO 3592.47 KM A A L T  1 8 5 4 ~ 3 8  KP TA 2 4 2 - 9 0 9  DEG 
L A T  17,8648 DEG LONG 211.974 OEG 

5 -6  LUNAR HARMOAICS USE0 NUMBER1 BELLCOMM 

5.7 DATA ARC LEhGTH 3 HRS 0 MIN sos= 24843  

5.8 DATA SUMMARY 

S T A  DATA S T A R T  STOP N U M B ~ R  S T A N ~ A R D  
NO, TYPE T I M E  TIME POINTS DEVIATION MEAh 

6 2  c3 5210127 5210312  175 - 4 1 4 8  ,7275 
6 2  cc3 52/0052 52/0113 1 8  1.9849 04943 

1.2341 12  c3 52/0054 5 2 / 0 1 1 3  20 1.6606 
1 2  c c 3  52/0124 52/0313 198  , 4 8 5 2  -00616 

5 -9  RESICUAL PLOTS &OT AVAILABLE 

S o  l O R E M A R K S  ***EPCCH REPORT 

TIME OF REPGRT PREPARED 8 Y  GEOoSoGOOCWIN 
O A Y . 2 7 9  9 0 4  HR 9 41 M I N  GMT O o D o  ANALYST 



c ' / -y  -c-- c,- I *3v-.,-I 50 ORBIT DETERCINATION REPORT (LUNAR ELL IPSE) .  

5.1 0.0. IDENTIFICATION NU. 3 F l l P  TAPE NO. 
ITEM NO. 3 F l l P  

5.2 EPOCH C A Y  52  9 1 33 370810  GMT SEGO NO. 118 
HR MIN SEC dbi.1PU-TER-G 

5.3 STATE VECTOR (SELENOCENTRIC 1950o01  

X -578e55621  K K  C X  1*737=2>-KM/SEC 
Y -1572.06CO KM C Y  -a25977222 KM/SEC 
Z -63Oo289C1 KM 0 Z , - 7-S T5833-3K-H/-5EC 

5 - 4  STANCAKD OEVIATIChS APRIOR I . - - - --- ..- 
X 72.62 M C X  ,24234 M / S  X 72.62 M O X  .2423MTS 

2 36-P.1 M DZ ,65752 r / S  Z 367.1 M DZ .6575-M/-S 

5 5 C 0 R R E S P 0-N 0 I Fc G C R i3 I T A L P ARAMeTEK-S-(~~€-N~G-~APfl CC-1 R U  E-O-FBTTE3 

AP-F-1-8-5-i 79-9-lj-cG 
LAN 144.059 DEG INC 13.2369 OEG TFP -131 .604  SEC 
RCA '1783.33 K P  PER 208o510  MIN 

LAT .750167 DEG LONG 321.9087EG 

Y 173.8 M C Y  ,28558 MIS Y 173.8 M D Y  ,2856 MIS _--_-___ 

--.-- 
SMA 2688.69 K M  E C C  .33-5984 

~ - A ~ ~ - ~ - 7 ~ 2 - 4 - . ~ . 4 - K . ~ ~  - -- - 
- - --- - 

APO 3592.04 KM A A L T  1853.95 KM TA 351,924 DEG 

5.6 LUNAR HARMChICS USED NUMBER1 BELLCOMM 

5.7 DATA ARC LEKGTH 0 HRS 40 MIN SOS= 24842 

5.8 DATA SUNNARY 
I --- 

' S T A  DATA START STOP NTMBER S T A W A R D  
NO. TYPE T I M E  TIME POINTS DEVIATION M E A A  

62 c 3  5 2 / 0 1 2 7  5 2 / 0 3 1 2  1 7 5  04148 ,7275 
62 c c 3  5 2 1  OC52 5 2 / 0 1 1 3  1 8  1.9849 04943 
12 c 3  52 /0054  5 2 / 0 1  13 20  l o 6 6 0 6  1.2341 
12 c c 3  52 /0124  5 2 / 0 3 1 3  1 9 8  e4852 -00616 

5.9 HESIGUAL PLCTS K O T  AVAILABLE 

5 .  lOHEMARKS MAP TIME REPORT FOR S I T E  'F' 

TIME OF REPCIRT PREPARED BY GEOmSoGOCDWIN 
DAY 279  I 0 4  HR 9 43 M I N  GMT 0.D- ANALYST 

c 

5 



- -  
5 0 1  O o O o  I D E N T I F I C A T I C N  NO. 3 F 1 2 P  TAPE FtO. 

$2; I T E M  KO. 3F12P 
l- 5.2 EPOCH D A Y  52 9 0 50 O o C O O  GMT S E Q o  KO. 119 
r- HR M I N  S EC COMPUTER G 

5-3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 O o C )  

X -2080o2125 KM UX -040646596 KFI/SEC 
Y 1240.6132 KM G Y  -1c1374284 KM/SCC 
2 1438.6830 KM D Z  -044579973 KM/SEC 

504 STANDARD D E V I F T I C N S  A P R I O R I  

Y 12108 M C Y  e05347 M / S  Y oOOOC M DY oO000 M/S 
Z 293.4 M C Z  -11342 M / S  2 .OOOC M DZ . & O G F M 7 S  

5 0 5  CORRESPONDIFiG O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE O F R A T E )  

SMA 2689050 KM E C C  ,335751 APF 184.280 OEG 
L A N  145.942 DEG INC 20.1999 CEG TFP -2749.45 SEC 
k C A  1786.50 K H  P A L T  48.4101 KM PER 208.605 M I N  
APO 3592.51 KM AALT 1854.42 Klv. TA 242.905 DEG 
L A T  18.5589 OEG LONG 211,798 D E G  

5 0 6  LUNAR HARMGhIGS USED NUMBER1 BELLCCMM 

507 OATA ARC LENGTH 6 HRS 10 M I N  SOS= 52142 

508 DATA SUMMARY 

STA DATA ST ART STOP NUMBER STANDARD 
NO, TYPE T I K E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

62 C3 52/0127 52/0312 175 e5652 07181 
6 2  cc3 521’0052 52/0113 18 1,7048 ,6367 
1 2  c3 5210054 5210113 20 1.5516 0 9 2 9 2  
12 cc3 52/0124 52/0643 414 08176 03662 

5.9 R E S I C U A L  P L C T S  hOT A V A I L A B L E  

50 10REMARKS +**EPOCH REPORT 

T I M E  OF REPGRT PREPARED B Y  GEOoSeGGODWIN 
DAY 279 9 05 HR 9 16 M I N  6 M T  0-00 ANALYST 



.- . , ." 5. ORBIT  DETERNINATICN REPORT (LUNAR E L L I P S E )  E:-;. + - .  

5.1 000- I D E N T I F I C A T I O N  NU. 3F12P TA-PE hU, 
I T E M  NO- 3F12P 

5.2 EPOC)! DAY 52 t 1 33 37.810 GMT SEQ- NO,-119 
HR M I N  SEC CO~~PGTER G 

5-3 STATE VECTOR (SELENOCENTRIC 195C007-- 

X -575.40651 KM D X  i.726-7-569 KMISEC 
Y -1579,2344 KM DY -024775324 KM/SEC 
Z -614,98663 KV D Z - 78236900-K-M/-S-EC 

__ 
5 0 4  STAhCARD D E V I A T I O N S  A P R I O R I  

- - - ---- 
x 36.24 M ox  ,10746 MIS-~ 36.24 M ~ X 7 i 6 7 5 - M l 3  
Y 75004 M CY ,11780 M / S  Y __ 75.04 M DY 01178 M / S  
2 159.4 M C Z  ,27501 M I S  2 159.4 M DZ.2?5O--M-/-S- 

5 e 5 C 0 R R E S P 0 N D I h G 0 R B I T A L P A R A M - ~ T ~ ~ S - - ( € ~ E - ~ O ~ - ~ A - P  HIz-T-RU E-8 F0XT-E I 

SMA 2688009 K R  E CC-.333-59 5 A-P-F-184 i-34-4-0-E G 
LAN 145.526 DEG I N C  20-2034. O E G  TFP -131.639 SEC KM--- -_ _ _  
R C A  1785.30 KM PALT 4-7-2149 PER 2C8.510 M I N  
APO 3592.08 KM A A L T  1853.99 K M  TA 351.922 DEG 
LAT 1,28881 DEG LONG 32m2-1-G 

5.6  LUNAR HARMOhICS USED NUMBER1 BELLCOMM 

So7 DATA ARC LEhGTH 0 HRS 40 M I &  SOS= 52105 

508 OATA SUMMARY 
-- -- - -- .- - - 

S T A  DATA S T A R T  s T O P  NUMBER STANOARD 
NO0 TYPE T I M E  TIME POINTS D E V I A T I O N  MKAK 

a 7 1 8 1  ___ , 5 6 5 2  __ __  62 c3  52/0127 52 /0312 175 
62  cc3 52/0052 52/01T3 18 1.7048 ,6367 

, ' 12 c3 52/0054 52 /0113 20 1.5516 ,9292 
12  cc3 52/0124 52/0643 414 e8176 0 3662 

509 RESICUAL PLCTS NOT A V A I L A B L E  

5 -  1OREMAPKS MAP T IME REPORT FOR S I T E  ' F a  

T I M E  OF REPCRT PREPARED 8Y GEO-SeGOOOWIN 
DAY 279 9 05 HR 9 1 8  M I N  GMT O e D o  ANALYST 

'7 



? r  - ?  1 5 0  OR6IT UETERMINATION REPORT (LUNAR ELLIPSE) . _ _  .- . 
5 .1  O * D *  IDENTIFICATION NO. 3 D l l M  TAPE NO. 

ITEM NO. 3Dl l i4  
502 E P C C H  DAY 4 8  9 19 ’ 4 2  ’ CJo000 GMT SEQe Xi30 7 0  

HR MIN SEC COi.!PUTCR E3 

5.3 ST4TE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X - 1 8 9 9 5 2 1 2 5  KM D X  - 9 9 0 5 5 8 0 3 0  KM/SEC 
Y 13285,1837 K M  DY - e 3 2 1 1 9 6 0 3  KM/SEC 
Z 1 6 8 4 0 2 4 4 7  K M  DZ e 2 9 8 3 2 8 0 1  K K / S E C  

504 STANDARD DEVIATIONS A PRIORI 
I 

SYA 2689 .41  KM ECC 0 3 3 6 5 4 0  APF 1 8 1 0 1 8 2  D E G  
LAN 189.866 9 E G  INC 21.3487 DEG TFP -5178.J.b SEC 

APQ 3594 .51  KM AALT 1856 .42  K1”: TA 196 .631  DEG 
QCA 1784.32 KPn PALT 46 .2289  K M  PER 2 0 8 . 5 9 4  M I K  

LAT 6 . 3 8 3 7 6 ,  DEG LONG 206.499 DEG 

ST,A DATA START STOP NUMBER STANDARD 
NO, TYPE TIME TIME P O I N T S  DEVIATION IYEAN 

a 
6 2  c 3  4 8 / 2 0 1 3  4 8 i 2 . m  1 5 2  0 5 4 3 1  6 9 2 7  
6 2  cc3 48 / 1 9 4 2  4 8 / 2 0 0 3  2 u  07314 09511 

7 

i 12 CC3 4 8 1 2 0 1 3  4 a / 2 1 5 7  166  e8106 01550 

5.9 RESIDUAL PLOTS’ KOT AL>.ILABLE 

5 . ’ l O R E M A R K S ’  ***EPOCH R E t  3RT 
- -  I 

TIME OF REPORT( PREPARE0 E ~ * GEOeS.””aIkjIN 
D A Y  2 8 7  9 0 8  HR 9 4 8  M‘IK GMT -- -01:. 7 



5 0  OR3!T D E T E R M I N A T I O N  REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E P j T T F I C A T I O N  NO. 3011Pl TAPE NO. 
ATLi i  i\Ue 3 J l l F i  

5.2 EPOCH DAY 49 9 7 ' '32 ' 25.310 GtilT SEQa NO. 7 5  
HR r.? I N S t C  COi4PUI c i i  ti 

5.3 S T A T t  V t  CTOR ( S E L t N O C t N T R I C  195 0.0 1 

- 0 4 1  KM DX l . IL33YbJ.3  i( i ' < / b t C  
Y -1587.8458 KM DY -a21670158 KM/SEC 
Z -611031314 KM D Z  -a81019808 . Y M / S E C  

5.4 STANDARD D E V I A T ? O N S  A P R I O R I  

X 131.2 M DX 009975 M / S  X 131.2 14 DX 0 0 9 9 7  M//S 
Y 24.64 M DY 0 1 3 4 6 4  M / L  Y 26.64 hl DY 01346 M I S  
2 60.62 M DZ 022765 M i 5  2 6 3 0 6 2  M 32 e2276 K / S  

5.5 CORRESPONDING O R ~ I T A L  PARA,".IETEHS (SELEhOGKAPHIC TXUE dFDkTL)  

SMA '2696.12 KM ECC 0337796 ' A P F  181.3ao D E G  
L A N  183.381 DEG I N C  21.3731 DEG T F P  -86.4791 SEC 
RCA 1781.41 K M  P A L T  43.1202 Klv! PER 2 0 8 x 7  i v l I N  

i 

I 

507 DATA ARC LENGTH'  11 HRS 47 M I N  SOS= -1173.9 

5.8 DATA SUMMARY' 

P STA DATA S T A R T  STOP N U 14 8 t t*l S T AND AR D 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  X E A R  

6 2  C 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  152 543 1 0 6 9 2 7  
6 2  cc 3 4 8  / 1942 4 8 / 2 0 0 3  2 u  b7314 e 9 5 1 1  I 

12 cc3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  166 a8134 01550 
I 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  1 
I 

5 o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  I D '  

T I M E  OF REPORT' PREPARE0 t3Y' GEOeS.SOODJIN 
DAY 287 9 08 HR 9 53 M I N  GMT 0.D. ANALYST 



53' - ! '-3.--:-1 5. O R B I T  DETFRMINATION RFFORT (LUNA,? E L L 1  PS= 1 j 
5.1 0.D. I D E N T I F I C A T I O N  NO. 3 F l l X  T A P E  ?IO. 

I T E M  NO. 3 F l l N  
5.2 EPOCH DAY 51 9 14 ' 25 ' 0.000 GMT S E Q e  NO. 120 

HR M I N  SEC COI4PUTEZ 8 

5.3 STATE VECTOR (SELEhLCENTRIC 1950.0) 

X -2077.1516 KK DX -039418378 KM/SEC 
Y 1206.4220 KM DY -1.1488737 K:4/SEC 
.? 1448.0568 KM DZ -e44469162 KI.:/SEC 

5.4 STANDARD D E V I A T I O N S  A P i l I O H I .  

X 55.39 M DX e01159 M / S  X oO000 M O X  e 0 8 0 0  M/S 
Y 61.57 M DY e01806 M/S Y .0000 M DY e0000 5l/S 
Z 131.9 M DZ .03684 t 4 / S  Z .OUZO DZ .OCOc)  i4/S 

5 . 5  CORRESPONDING O R B I T A L  PARAMETEgS (SELENOGRAPHIC T9UE OFDATE) 

S?dA 2689.57 KM ECC 0336257 APF 182 .999  DEG 
L A N  152.794 DEG I N C  20.3011 DEG TFP -2719 .21  SEC , 
RCA 1785.10 KM PALT 47.0111 KK PEH 2G8.612 ILiIIJ 
APO 3594.04 K M  A A L T  1855.95 K X  T A  24306CO DEG 
L A T  19.1118 DEG LONG 2 1 7 0 9 3 8  DEG I 

1 
5.6 LL;l\iAR HARi4Ol"dICS USED' NUMBER1 UELLCOXh 

5.7 DATA ARC LENGTH' 2 HRS 4i, M I N  SOS= * 25328 
I 

5.8 DATA SUMNARY' 

STA DATA START STOP NUXBER STAKDARD 
NO. TYPE T I M E  T I ME P O I N T S  D E V I A T I O N  XEAN 

6 2  cc3 51/1425 51/1642 229 07578 0 6 6 2 2  
41 c3 51/1425 5 1 / 1 5 5 7  1 5 2  0 9 0 2 4  1 3 2 3  

5.9 RESIDUAL PLOTS' NOT AVAILASLE 

5o lORENARKS'  ***EPOCH REPORT 

PREPARED B_u-:- ;,d.S.GOOD!iIN I T I M E  OF REPORT' 
DAY 287 9 05 HR 9 54 K I N  GMT CIS.  A N A L Y S T  I 



I. $ - , - !7@3SS-1 5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  

5.1 0.0. IDENTIFICATION NO. 3 F l l M  TAPE NO. 
I T t M  Pi00 31-11 K - 

5.2 EPOCH DAY 52 1 9 33 37.813 CMT SEQ. & O e  1 2 0  

5 . 3  STATt  V t C T O R  (SR-EN0 CtNTRIC 1 9k~O.o) 

5.4 STANDARD DEVIATIONS A PRIORI 

X 119.3 M DX 006073  M/S X 119.3 Iv: DX 006.07 H/S 
Y 29038 M DY 0 1 0 ~ 1 2  K/S Y 2 9 0 3 8  M DY . l o 0 1  M I S  
Z 81.64 M DZ 0 1 2 4 7 1  M/S  Z 81.84 ,V, DZ 01247 M / S  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC T2'LIE OFDATE) 

SMA 2688.81 KM ECC 0335976  APF 183.327 DEG 
LAN 146.556 DEG rric 20.a836 DEG TFP -:32.&3s SEC 
RCA 1785.44 KM PALT 4 7 0 3 4 6 6  K M  PER 208.52.5 i 4 I N  
APO 3 5 9 2 0 1 9  K M  AALT lb54.10  KE.1 T A  351.849 DEG 
L A T  1.71771 DEG LONG 322.047 DEG 

5.6 LUiJAR HARi4OluICS USED' NUMBER1 SELLCOKM 

5.7 DATA ARC LENGTH' 11 HRS 5 MIN SOS= 24L44  

508 DATA SUMMARY' 

STA DATA +TART STOP NUMBER STANDAKD 
NO. TYPE TIME T I ME POINTS DEVIATION KEA11 

6 2  c c 3  5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  .757a 0 6 6 2 2  
4 1  c3 5!./1425 51 /1557  1 5 2  09024 1323  

5 o 10 REPIARKS ' MAP T IKE REPORT FOR S I T E  ' F '  

T I K E  OF REPORT' PREPARED BY' GEO.S.GOG3iiIN 
DAY 2 8 7  9 05 HR 9 59 MIN GMT U . 0 -  AhALYST 

. 



D2- 1 c3c2s-1 5.  ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  NO. 1621P TAPE NO. 
I T E M  NO . 1821P 

5.2 EPOCH DAY 232  9 19 4 5  O o i ' O O  GMT SEQ. NO. 4 
HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X 1280.8043 KM DX e85299245  KM/SEC 
Y -3090.5721 KM DY 0 4 3 4 0 3 6 9 5  KM/SEC 
2 -873.58012 KM DZ 038345468  KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 37.82 M DX 002851  M/S X 00000 M DX .OOOO M/S 
Y 274.7 M DY 0 0 5 2 1 8  M/S Y 00000 M DY .OOOO M/S 
2 924.2 M DZ .CG609 M / S  2 .OOOO M DZ .OOOO M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELEKOGRAPHIC TRUE OFDATE) 

SMA 2765.48 KM ECC 0296290 APF 184.347 DEG 
LAN 242.479 DEG INC 12.1732 DEG TFP -5022.84 SEC 
RCA 1946.09 KM PALT 208.0Ci4 KM . PER 217.506 M I N  
APO 3584086 KM AALT 1d46.77 KM TA 204.132 DEG 
L A T  5.77077 DEG LONG 270.415 DEG 

5.6 LUNAR HARMONICS USED' BELLCOMM NUM. 2 

5.7 DATA ARC LENGTH1 2 HRS 0 M I N  SOS= 176.85 

I 5.8 D A T A  SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
Nom TYPE T IME T I ME POINTS D t V  I A T  I ON MEAN 

- 1 2  CC3 2 3 2 / 1 9 4 7  2 3 2 / 2 1 3 3  1 0 4  e 1 1 9 4  0 0 0 3 6  
6 1  c3 2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  7 1  0 0 7 6 3  -00014 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

T IME OF REPORT' PREP A'RED B Y '  GtO 0 .  S GOODWIN 
DAY 285 9 05 HR 9 c14 M I N  GMT 0.D. ANALYST , 



2-. 5 0  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  NO. 1521P TAPE NO. 
"M - NU0 000000 

502 EPOCH DAY 232 9 21 I 0 ' 36.930 GMT SEOo NO. OOQc100 I 

HR M I N  SEC COMPUTER 8 1 
5 . 3  STATE VECTOR (SELENOCENTRIC 19Si)oO) 

X 884.37436 KM OX -1060473O3 ' K M / S t C  
Y 1574.9147 KM DY 0742117G8 KM/SEC 
2 8 3 4 0 4 1 4 8 2  KK DZ -011837165 KM/SEC I 

i 

5 0 4  STANDAKD DE V I  A T  I O N S  A PKIOKI 

X 32036 M o x '  . U ~ , L O ~  MIS X 3L.38 M ux .O5ZO M / S  
Y 161.5 M DY 004869 M/S Y 161.5 M DY .Ob87 M/S 
2 2 / 1  e 2 fM .. 39 M / 5  271.2 pfi DL 03Y14 M/S 

5.5 CUKKtSPUNOINb OIif3I T A L  P A K A M t  I t K S  IStLtNUbKAP~lL T K U t  W F U A  I t 1 

SMA ' L166.03 KM t C C  oL36 51' APk ' 184.113 Utb 
L A N  241.972 DEG I N C  12.1648 D E G  TFP -484,637 SEC 
R C A  1345.47 KM PALT 2 0 1 0 3 i 9  KM PtK 217.5i2 M I N  
APO 3586.60 KM A A L T  1 8 4 6 0 5 1  KM T A  3 3 4 0 5 8 5  DEG 
L A T  4.37859 DEG LONG 41.1661 DEG 

5.6'LUNAR HA RYON I C s U S t D '  B t L L L U  X M  NUMo 2 

- 5 0 7  DATA, ARC LENGTH' 1 H R S  12 N-l r4 - 16085 

508 DATA SUMNARY' 

STA DATA START STOP N U M B t l l  ' STANDARD 
NO0 TYPE T IME TIME P O I N T S  D E V I A T I O N  MEAN 

1 2  CC3 2 3 2 / 1 9 4 7  232/2133 1 0 4  0 1 1 9 4  00036 
6 1  c3 232/1945 232/2058 7 1  00763 -00014 

5 0 9  RESIDUAL PLOTS'  NOT A V A I t A d L E  

5olOREMARKS'  MAP T IME REPORT AREA B 

T I M E  OF REPORT' PREPARED B Y '  GEOoSoGOODWIN 
DAY 285 9 0 5  HR 9 08  M I N  GKT 0 0 0 0  ANALYST 



5.2 E P O C H  D A Y  2 3 2  9 19 I 45 ' i r e G 3 0  G U T  SEQ. i i00 5 
HR M I N  S E C  C O X P U T E R  B 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1$5000) 

X 1283.3627 KM D X  085513049 K K / S E C  
Y -3370.2605 KM D Y 4 3 C 5 0 5 5 KM/ S EC 
Z -937098221 KM DL 038293462 K;q/SEC 

504 S T 4 N D A R D  D E V I A T I O t J S  A P R I O R I  

X 13.01 M OX 001372 M/S X 03U00 M DX 00300 E/./S 
'f 1 3 5 0 2  F1 CY 002376 M / S  Y 0 0 0 3 0  M D Y  00000 M I S  
2 424.7 M DZ 000427 14/S Z .!.!COO M DZ 00000 N/S  

5.5 C O R R E S P O N D I N G  O R B I T A L  P A H A X E T E ~ S  ( S E L E N O G R A P H I C  T R U E  O F D A T E )  

' SMA 2765044 KM E C C  e296167 A P F  1790781 D E G  
L A N  246.919 D E G  I N C  11.5412 D E G  T F P  -5U23.24 5 E C  
R C A  1946.41 KM P A L T  2C8.315 KM P E R  217.501 M I N  
APO 3584.47 KM A A L T  1846038 K K  T A  2040129 D E G  
L A T  40651G5 D E G  L O N G  270.397 D E G  

5.6 L U N A R  H A R M O N I C S  USED' B E L L C C Y M  NUMo 2 

5.7 D A T A  ARC L E N G T H '  5 H R S  40 M I N  SOS= 112615 

5.0 D A T A  SUMMARY'  

S T A  D A T A  S T A R T  S T O P  NUMBER S T A N D A R D  
NO, T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

1 2  CC3 232/1947 233/0111 259 1.8637 -05988 
61 c3 232/1945 232/2058 71 1.5711 e4985 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S '  * * *EPOCh R E P O R T  

T I M E  OF R E P O R T '  P R E P A R E D  6 Y '  GEOeS.GOODI&IN 
D A Y  203 9 05 HR 2 9  MIN GM T 0.D.  A N A L  T 



5 OHU I T DETERiVlI ;dAT I ON REPCjRT (LUi\ lAl l  E L L  I PSE)  1 - v  - .  

5.1 0 . D .  I D E N T I F I C A T I O N  NO. 1022P TAPE NO. 

... 

A [ t i 4  ! \~C)O ibLLP 
5.2 EPOCH DAY 232 9 2 1  ' 0 1 36.935 GNT SEQ. NO. 5 

HR K I N  SEC COKPUTEII 6 

5.3 ST.4TF VECTOR (SELENOCENTKIC 195300) 

X 88.4.83434 KM , DX - 1 . 6 1 2 9 / ^  L /  KPi/S€C 
Y 1563.7762 KM DY 0 7 3 8 3 C 9 3 4  I(Pl/SEC 
2 8 5 3 0 2 0 3 0 2  KM DZ -0G9362857 Ki.i/SEC 

5.4 STANDARD DEVIAT IONS A P H I O K I  

Y 76.31 M OY 002639  ! 4 / S  Y 76 .31  M DY 0 0 2 6 4  M/S 
2 122.2 F1 DZ 0 1 8 2 1 6  I Y / S  Z 122.2 M DZ 0 1 8 2 2  K / S  

5 . 5  CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAPdIC TRUE OFDATEI  

SMA 2 7 6 6 0 0 7  K11.: ECC 0296534  APF 179.589 OEG 
LAN 246.427 DEG I N C  11.5363 DEG TFP - 4 8 5 0 0 7 0  SEC 
R C A  1945.84 KM PALT 2U7.740 KI'~ PEH 217.576 N I N  
APO 3586.30 KM A A L T  1848.21 KM T A  334.571 DEG 
L A f  5 0 3 c 0 5 2  DEG LONG 41.3433 DEG 

5.6 LUNAH HARMONICS USED' IJELLCbbIN NUi41m 2 

5.7 DATA A R C  LENGTH! 1 WRS 12 M I N  5OS= 1 1 2 6 1 5  

5.8  DATA SUMMARY' 

S T A  DAT4 START STOP NGr'ABER STAFiDARD 
NO. TYPE T I M E  TIME P O I N T S  D E V I A T I O N  NEAN 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / 3 1 1 1  2 5 9  1.13637 -05988 
6 1  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 ~ 5 d  7 1  1.5711 04985  

5.9 R t S I D U A L  P LOTS'  Ni)T A V A I L A  CJLL, 

SolORkMARKS'  MAP T IME REPORT k O R  S I T E  'Ei' 

T I M E  OF REPORT' PREPARED dY'  GEOoSoGOODNIN 
DAY 285 9 05 HR 9 32 N I N  GlYT 000. ANALYST 

ODPL 1 8 2 2 P  SEQ 5 
I T E R A T  I ON NUNBER 0 



5.2 E P O C H  D A Y  322  9 20 ' 36 ' G.000 GMT SEO. NO. 22 
HR M I N  S E C  COXPCITER I3 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X 3445.2774 KM D X  029348622 K N / S E C  

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 18.08 M DX 001664 M / S  X a0003 M D X  oOCOG M / S  
Y 547.1 M DY 027228 M/S Y .OOOO M DY 00000 M I S  
Z 907.1 M D Z  041307 M/S Z o O 0 O C  M D L  0 O i ) U d  M I S  

5 . 5  CORRESPONDIJVG O R B I T A L  P A R A M E T E R S  ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.28 KM ECC 0336615 A P F  162.250 3EG 
L A N  2360271 D E G  I N C  11.4910 D E G  T F P  6059.66 5 E C  
RCA 1784.03. KM P A L T  4509365 K f l  PER 206.579 M I N  
A P O  3594053 KIY A A L T  1856044 K M  T A  1770001 D E G  
L A T  355.953 DEG L C N G  2150904 D E G  

5.6 L U N A R  H A R N O N I C S  U S E D '  N U M d E R 2  B E L L C O M M  

5.7 D A T A  ARC L E N G T H '  2 H R S  50 M I N  SGS= 186204 

508 D A T A  SUMMARY'  

S T A  D A T A  S T A R T  S T O P  NUMBER S T A N D A R D  
NO. T Y P E  T I M E  * T I M E  P O I N T S  D E V I A T I O N  M E A N  

1 2  C C 3  322/2036 322/2300 226 0 3044 -02097 
61 c3 32212037 322/2144 130 01237 o i l 2 5 8  

5 .9  R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R k K A R K S '  * * *EPOCH R E P O R T  

. .  

T I M E  OF REPORT8 P R E P A R E D  B Y '  GEO.S.GOOOWIN 
D A Y  285 9 08 HR 9 57 M I N  .GMT OoD. A N A L Y S T  



5. ORBIT  DETERMINATION REPURT (LU:JAFI E L L I P b E )  

' 5 .1  0.D. I D E N T I F I C A T I O R  NO0 262l.P TAPE KC). 
irm NO. L ~ L ~ P  

5.2 EPOCH DAY 322  9 2 2  ' 23  ' 1 6 0 6 9 0  GMT SEQo NO. 2 2  
HR M I N  SEC COMPUTER t) 

5.3 STATE VECTOR (SELENOCEhTRIC 1 9 5 0 0 0 )  

X -1726,5702 KM DX - 0 4 7 1 0 5 9 4 4  Kr/l/SEC 
Y 374.57286 KM DY -1 .5434217 KM/SEC 
2 243.48990 KM D Z  -1 .0350336 KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

x 3.'113 M ' D  X 0 0 2 5 8  tl M / S  X 3.713 M UX 0 0 2 5 9  N/S  
. Y 291.6 M DY 052815  M/S Y 291.6 M DY 0 5 2 8 2  M/S 

Z 474.0 M DZ 086048 M/S Z 474.0 M DZ 0 8 0 0 5  M/S 

5.5 CORRE SPONDING ORBITAL P A R A M t T t i i  S (SELtNOGRAPHIC T R U t  O t O A T  t )  

SXA 9. 3 KM ECC 0 3 3 1 0 2 5  A P t  16ZeO5,1 D t G  
LAN 235.534 DEG I N C  11 .5001  DEG T F P  -18.1623 SEC 
HCA 1183.35 KM PALT 4 5  oL5t12 K M  P t K  208.654 i-i 1 N 
APO 3596.51 KIY A A L T  1858.42 K M  T A  358.881 DEG 
LAT 3.73321 DEG LONG 36 0 8 2 8 0  DEG 

506  LUNAR HARM0 i\l I CS UStO' NUMdtR2 tl ELLCO M I 9  

5.7 DATA ARC LENGTH' 1 HRS 4 4  M I N  SOS= 1862.4 

5.8 DATA SUMMARY' 

STA O A T A  START STOP NUMBtR STANDCbKD 
NO. TYPE T IME TIME POINTS DEVIAT ION i4EAN 

1 2  CC3 3 2 2 / 2 0 3 4  3 2 2 / 2 3 0 0  2 2 6  . 3 0 4 4  - e 2 0 9 7  
61  c 3  3 2 2 / 2 G 3 7  3 2 2 / 2 1 4 4  13 0 0 1 2 3 7  . 8 

5.9 R t S I D U A L  PLOTS' NOT A V A I L A B L t  

5.1OREMARKS' MAP TIME REPORT FOR S I T E  '6' 

T I M E  OF REPORT' PREPARED B Y '  GEOoS.GOODWIN 
DAY 235 9 09 HR 9 OU M I N  GMT 0oD. ANALYST 

03PL 2B21P SEQ 22 . 

ITERATION NUMEER 0 



5.1 0.D. I D E N T I F I C A T I O N  NO. 2 8 2 2 P  TAPE NO. 
I T E M  NO. 2ij22P 

5.2 EPOCH DAY 3 2 2  9 2 0  ' 36 ' 0.0bO GMT SEQ. NO. 2 3  
HR M I N  SEC COMPUTER B 

5.3 STPTE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X 3 4 4 4 0 1 0 4 2  KrV, DX 0 2 9 4 Q 2 3 8 3  KM/SEC 
Y -a34.21619 K M  DY 0 7 6 1 0 5 0 8 8  KM/SEC 
Z -584 .03732  K M  DZ .491277aa KWSEC 

5.4 STANDARD D E V I A T I O N S  . A P R I O R I  

X 14.25 M . D X  0 0 0 3 4 5  f 4 / S  ' X  0 0 0 3 0  M DX e0000 M/S 
Y ' 351 .8  M DY 017174 M / S  Y 00000 M DY .OOOO M/S 
2 596.7 M DZ . 2 6 9 2 6  k / S  2 .OGi)O M DZ .OOOO M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 26a9.15  KM ECC 0 3 3 6 4 8 6  APF 157 .609  DEG 
LAN 240.977 D E G  INC 10 .8325  DEG TFP 6 0 5 8 . 8 4  SEC 
RCA 1784 .29  KM PALT 4 6 0 1 9 6 4  K M  PER 208.563 M I N  
APO 3 5 9 4 0 0 0  KM A A L T  1 8 5 5 . 9 1  KM T A  i 7 6 . 9 9 5  D E G  
L A T  3 5 5 0 3 7 7  OEG LONG 215.977 DEG 

5.6 LUNAR HARMOthICS USEL)' NUMBER2 &ELLCOMFl ' 

5.7 DAT4 ARC LENGTH' 6 HRS l U  M I N  Sob= 1 0 0 7 3 4  
--- 

5.8  D A T A  S U M M A R Y ~  

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T I V E  T IME P O I N T S  D E V I A T I O N  MEAN 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  4 3  1 1 .7142  - 0 4 5 0 2  
61  c 3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 0  0 7 1 5 0  1. 1 9 4 0  

5.9 RESIDUAL PLOTS'  NOT AVAILABLE . 

5.1OREMARKS' ***EPOCH REPORT 

T I M E  OF REPORTI PREPARED B Y '  GEO.S.GOODdIi4 
DAY 2 8 6  9 0 3  HR 9 05 M I N  GMT 0.00 ANALYST 



5 .  O R B I T  D E T S R M I M A T I O r i  REPOriT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T J F I C A T I O N  NO. 2822P TAPE NO. 
, A 1 04 ??0. LY 

5.2 EPOCH DAY 3 2 2  9 22  1 2 3  1 16.600 GMT ' S E Q o  NO. 23  
HK M I N  5 t L  C m l t K  U 

?- 9.3 a T A T t  V t C T O K  ( S t L E h u C t h I K I C  1 9 5 0  .GI 

6.5956 KM O X  ' - . 4 / 1 1 1 G ' ~ Z  K M / S t C  
Y 364.77530 KM DY -1 .5603411  KM/.SEC 
Z 259.87195 KM D t  - 1 0 0 0 8 5 5 5 L  KM / S t C  

- 

5.4 STANDARD D E V I A T I O N S  A P K I O K I  

X 7.751 DX a O U B 5 9  M/S X 7.751 M DX eOCi36 M I S  
Y 187.1 M DY e 3 3 4 1 8  M / S  Y 187.1 M DY 0 3 3 4 2  M / / s  
Z 312.0 M DZ 0 5 2 d 4 8  M/S Z 312.3 M DZ a 5 2 0 5  MIS 

5.5  CORRESPONDING O R b I T A L  PAHAMETEFiS (SELENOGRAPHIC TRUE O F U A T t )  

SMA 2689.87 KM ECC .336a99 APF 157 .403  DEG 
L A N  240.252 DEG I N C  13.5458 DEG TFP -18 .1601  SEC 
RCA 1783.65 KM P A L T  45.5639 KM PEH 206.647 M I N  
APO 3596.08 K M  A A L T  1857.99 K M  T A  356 .682  DEG 
L A T  4.34030 DEG LONG 36.9139 OEG 

5.6 LUNAR HARMONICS 'USED' NUMBER2 BELLCOMM 

5.7 DATA A R C  LENGTH'  1 HRS 44 M I N  SOS= 1 0 0 7 3 2  

5.8 DATA SUFlMARYf 

STA DATA S T A R T  STOP NtiMBER STANDARD 
NO. TYPE T I ME T I M E  P O I N T S  D E V I A T I O h  MEAN 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  4 3 1  1 . 7 1 4 2  - e 4 5 0 2  
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130 e 7 1 5 0  1.1940 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L 4 6 L E  

5 o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  10' 

T I M E  OF REPORT' PREPARED i 3 Y l  G E O . S e G O W v i I N  
DAY 2 8 6  9 0 3  HR 9 08 M I N  GMT 0.D. ANALYST 

- .  



1 :  J 5. ORBIT  DETERMINATION REPORT (LUhP.2 E L L I P S E )  

5.1 0.0. I U E U T I F I C A T I O N  NO. 2D21P TA?E 
IT€!/, NO. 2D21P 

SEC COMPdTER 6 HR M I N  

5.3 STATE VECTOR (SELENOCEGTRIC 1950.3)  

X 2598,3354 K M  DX - 0 8 9 3 9 3 8 2 1  KM/SEC 
Y 1407.8473 KM D Y  0 6 0 1 G 7 9 9 3  KFS/SEC 

1 0 1 3 0 6 3 5 9  KM DZ 0 3 9 3 4 6 5 2 4  KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

5.5 CORRESPONDING ORBITAL  PARAPETE1.S (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.95 KM ECC 0 3 3 8 1 ~ 6  APF '167,373 D E G  
LAN 1 7 9 o O O 4  DEG I N C  1 2 . ~ 0 9 1  PEG TFP -3531.24 SEC 
RCb 1779.80 KM PALT 41.7119 K M  PER 208.541 M I N  
APO 3598.10 KM AALT 1860 .01  KM T A  225.326 DEG 
LAT 6 .45390 DEG LONG 2 1 1 0 1 3 0  DEG 

5.6 LUNAR HARMONICS USED' NUMBER2 BELLCOIYM 

5.7 DATA ARC LENGTH' 2 HRS 5~ N I N  SOS= 863607 

5.8 DATA SUMYARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T IME TIME POINTS DEVIAT ION ;VlEAN 

12 CC3 3 2 6 1 2 2 5 2  3 2 7 / 0 1 c 9  1 1 3  0 4 9 8 3  - 0 4 3 1 9  
6 1  c3 3 2 6 / 2 2 5 U  3 2 7 / 0 1 0 9  1 3 1  ,5116  - 0 3 0 6 1  

5.9 RtS1DUP.L PLOTS' NOT AVAI 'LABL t  

5o lORtMARKS'  ***EPOCH REPORT 

T IME OF REPORT, PREPARED B Y '  GEOoSoGOODWIN 
DAY 2 8 1  9 08 HR 9 4 8  M I N  GMT 0 .  NALYST 



TAPE NO. 
ITEi'; K O 0  2D21P 

5.1 O o D o  I O E N T I F I C A T I O M  NO. 2D21P 

5.2 EPOCH DAY 326  9 2 3  1 47 ' 13.720 GMT SEQ. NO0 53 
HR M I N  $ , E t  CONPUTER 8 

5.3 STATE VECTOR (SELENOCENTRIC 1950.31 

X -1789.3860 KM DX -0074U901U KCi/SEC 
Y -8.2243857 KM DY -1.5769777 I(N/SEC 
Z -380991749  KM D Z  -1.0786274 KM/.SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  
c 

X 10388 M DX a 0 2 4 3 3  M / S  X 1.388 M O X  e 0 2 4 3  M / S  

2 18.88 M DZ .24Q94 M / S  2 18.88 IN D i  .2409 M/S 
Y 21.13 M DY 016583  :'l/S Y 21.13 M DY 0 1 6 5 8  M/S 

5.5 CURRk SPUNDIN LY O R b I T A L  P A R A  m s  ( S t L t  l \ r k  ) 

SMA 269uoU6 < M '  ECC ' 0 3 3 8 6 1 4  APF 1 6 1 0 2 2 0  D t G  
LAN 178.663 DEG I N C  11.9857 DEG TFP 2G2.252 SEC 

APO _,3600.95 KM A A L T  1862.86 K M  T A  12.4594 DEG 
L A T  ' 0066520 DEG LONG 358.350 DEG 

R C A  1179.1 I K M PALT 41.G769 KM PEK 208.669 IY I N 

506 LUNAR HARMONICS USEDI NUbiBER2 UELLCO tLi ' M 

5.7 DATA ARC LENGTH, 0 HRS 59 M I N  SOS= 8 6 3 6 0 7  

5.8 DATA SUMMARY, 

S I A  DATA START STOP N I3 1.1 B t K STA1-U 
NO. TYPE T IME TIME POINTS D E V I A T I O N  AEAN 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / b 1 0 9  1 1 3  e4983 -04319 
6 1  c 3  326 /225G 327 /0109  1 3  1 05116 -03U6 l  

5.9 RESIDUAL PLOTS1 KOT AVAILABLE 

5olOREMARKS' MAP T IME REPORT FOR S I T E  'D8 

T I M E  OF REPORTI PREPARED B Y '  GEO.S.GOODdIN 
DAY 281  9 08 HR 9 51 M I N  GMT 0.0. ANALYST 

OOPL 2D21P SEQ 5 3  



5 0 2  0000 IDENTIFICATION I400 2D22P TAPE NCo I 

STEM NO. 2D22P ' 

S o 3  STATE VECTOR (SELENOCENTRIC 1950.0) 

X 260006964  KM DX -089303332  KM/SEC , 

Y 138609916 KM ' DY 059427559  KW/SEC 
2 103605094 KM 0 2 '  0 4 0 5 6 3 4 4 1  KM/SEC 

504 STANDARD DEVIATIONS A PRIORI 

X 17.22 M OX 000717  M / S  X 00000 M DX 00000 M/S 
Y 13608  M DY 004270  M/S Y 00000 M DY 00000 M/S 
.Z 1 3 9 0 8  M DZ e07830 M/S 2 '  00000 M DZ 00000 M/S 

5 0 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689019'  KM ECC e338083 APF 1 6 7 0 2 0 9  DEG 
LAN 179.073 DEG INC 130O752 DEG TFP. -3531.43 SEC 
RCA 178OoO2 KM PALT 4 1 0 9 3 1 0  KM PER 208.563 M I @  
APO 3598036  K M  AALT 1860.27 KM T A  2 2 5 0 3 3 3  DEG 

/ LAT 6.98983 DEC LONG 2 1 0 0 9 3 6  DEG 

' 5 0 6  LUNAR HARMONIC s USED' : U 

507 DATA ARC LENGTH' 6 HR$ 10 MIN SOS= 182706 I 
508 DATA SUMMARY'' 

S T A "  DATA " START STOP ' NUMBER STANDARD ' 

NO. TYPE TIME TIME POINTS 'DEVIATION MEAN ' 

1 2  CC3 326/2252 327 /0439  229  2 48 1 1- &06O09 
6 1  C3  . 326 /2250  327 /0109  1 3 1  1 0 7 6 2 0  - e 4 1 1 1  . 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

SolOREMARKS' ***EPOCH REPORT 



5.1 0.D. IDENTIFICATION rU0. 2022P TAPE NO, 

5.2 EPOCH DAY 326 9 23  ' 4 7  ' 13.720 GMT SEQ. NO. 5 4  
IT tN  NO. 20ZZP 

5 0 3  STATE V t C T O R  (SELENOCENTRIC 1950.0) 

- Yo6211  KM D X '  - e o [  I -  u 3 3 1 4  KP' I / S t C  
Y -507617909  KM DY -1.5564679 KM/SEC 
L -36.594926 KM DZ o 16456 K M ~ S ~ C  

5.4 STANDARD DEVIATIONS A PRIORI 

X e 9 5 3 1  M DX e 0 1 8 6 1  M/S  X a 9 5 3 1  M OX 0 0 1 8 8  M/S  
Y 14.73 N DY .13(189 M/S Y 14.73 M DY e1309 M/S 
'2 16.42 M DZ 018261  M/S Z 16.42 M DZ 0 1 8 2 6  M I 5  

5 0 5  CORRESPONDING ORdITAL PARAMETEXS (SELENOGHAPdIC TRUE Ol-DATt 1 

SMA 2690130 K K  ECC a336599 A P t  167.075 DEG 
LAN 178.712 DEG INC 1 3 0 0 5 1 8  DEG TFP 202.061 SEC 
RCA 1779.37 KM PALT 41.2751 AM P EH 208.697 H I N  
APO 3601.23 KM AALT 1663.14 K M  T A  1 2 0 4 4 5 6  DEG 
L A T  a107632 DEG LONG 358.248 DEG 

5.6 LUNAR HARMONICS USED' 'NUMBER2 3ELLCONM 

5.7 DATA ARC LENGTH' C, HRS 59 MIN SOS= 162123 

508 DATA SUMMARY' 

SJA DATA START STOP NUi48EH S T AND A I3 D 
NO, TYPE TIME TINE POINTS DEVIATION MEAN 

12 CC3 3 2 6 / 2 2 5 2  3 2 7 / 0 4 3 9  2 2 9  2.4811 -a6009 
6 1  c 3  3 2 6 / 2 2 5 0  3 2 7 / 0 1 0 9  1 3 1  l e 7 6 2 0  -04111 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5alOREMARKS' MAP TINE REPORT FOR S I T E  I D '  

I 

TIME OF REPORT' PREPARED 13Y' GEO.SoGOODWIN I 

I DAY 2 8 1  9 09 HR 9 i 9  M I N  Gf4T 0.00 ANALYST 

I OOPL 2D22P SEQ 5 4  



D2- 1 c\3^2?-1 5. O R 6 I T  DETEEXINATIOh REPCRT ( i c l : ~ A a  E L L I P S E )  

5.1 OED. I D E N T I F I C S T I O N  NO0 3 C Z l P  TAPE ti00 
l T E M  NO0 3021P 

5.2 EPOCH DAY 49 9 6 8 13 f G o G 3 1 )  G i I T  5EQo NO. 71 
HR M I N  SEC COMPUTER G 

5.3 STATE VECTOR (SELEKOCENTRIC 1953.0) 

X - 5 0 2 e 6 5 5 2 d  KM DX -090637536 KM/SEC 
Y 3b08.7038 KK DY -041344180 KM/SEC 
Z 1653.5394 KM DZ e10136253 KN/SEC 

5.4 STANDARD DEVIAT IOKS A P R I O R I  

X 54.15 M OX e39691 N/S X mi;3CC, M DX 0 0 0 0 0  M I S  
Y 338.9 M DY .15794 i 4 /S  Y O O O c 1 0  M DY 00000 MIS 
Z 626.2 M DZ 0 2 2 5 5 4  M/S Z 00000 bl DZ 00000 W/S 

5.5 CORRESPONDING O R d I T A L  PARAMETERS (SELEROGRAPHIC TRUE OFDATE) 

SMA 2689033 KI'~ ECC 0336926 APF 1790725 DEG' 
LAN 1850533 DEG INC 1602496 DEG TFP -4856.23 SEC 
R C A  1783003 KM PALT 4409386 K N  PER 208.550 M I N  
APO 3595oU4 KN A A L T  la56095 K41 TA 201.731 D E G  
L A T  6,57755 DEG LONG 2d6oOUl DEG 

506 LUNAR HARI4ONICS USED, NUMoER2 dELLCOPtK 

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 12777 

5.8 D A T A  SUMMARY' 
STA DATA START 5 TOP NUMdER STANDAiiD 
NO. TYPE T IME TIME PCINTS D E V I A T I G N  99EAN 

4 1  c3 49/0614 49/0652 39 04044 -03587 
4 1  cc3 49/0705 49/0034 181 06366 -05429 
12 c3 43/C706 49/0709 4 02263 1.7891 
12 cc3 49/0613 49/3659 43 e8996 -03077 

5.9 RkSIDUAL PLOTS,. NOT AVA"1LABLE 

5.1CREMARKS' ***EPOCH REPORT 

~ 

T I M E  OF REPORT, PREPARED B Y '  GEGoSoGOCDWIN 
DAY 2 7 9  9 05 HR 9 5 9  M I &  GMT OoDo ANALYST 



5 0  O R a I T  DETEKNINATION HEPOSIT ( L U i \ i A R  ELL IPSE)  2- I Cp-" - 1  

5.1 0.U. IDENTIFICATIOR 1'430 3CJ21P TAPE ?400 
i T 3 . i  3 3 ~ 1 ~  

5.2 EPOCH D A Y  49 9 7 1 3 2  I 25.319 GNT SEQo 1\10. 7 1  
HR MIN SEC CG;*tPUTE;I G 

5.3 STAT€ VECTOR (SELENOCEhTHIC 1950.0) 

X -542.46143 KN DX 1.75357&1 KiY/SEC 
Y -1590.1848 KM DY - 0 2 7 2 1 6 5 7 4  K N / S E C  
2 -600013160 K M  DZ -072414600  K K / S E C  

5.4 STANDARD i2EVIATIONS A P i i IORI  

x 63.77 M DX .it1'/51 M I S  x 63.77 r'/l ox .1d15 MIS 
Y 7.793 M i)Y 039183  K / 5  Y 7.793 Pi i>Y ,3918 PI/S 
2' 76.19 M DZ o6OU17 i v i / 5  2 76.19 Iy DL 06002 b;/S 

L 
SlLiA 2690.36. Kf-4 ECC ,337635'  APF 1 7 9 0 6 5 1  DEG 
LAN 1840953 DEG INC 18,2320 DEG TFP -90.3989 SEC 
RCA 1782.00 KM PALT 43.9100 Ki4 PER 208.705 MIN  
APO 3598072  KM AALT 2660.63 K M  T A  354.429 D E G  
L A T  1.84940 DEG LONG 359.327 3EG 

506 LUNAR HARMONICS USED' hUKaER2 i3ELLCOIVIM 

5.7 D A T A  AKC LENGTH' 1 HHS 16  MIN SOS= 12775 

5 0 8 D A T A  SUiViMARY 1 

STA D A T A  START STOP NUI\;BEi? STPhDARD 
NO. TYPE TIME T I M E  POINTS DEVIATION NEAT\; 

4 1  c3 49/ i )614 49 /0652  39 .4C44 -03587 
4 1  c c 3  49 / G7 05 49/1)834 181 0 6 3 8 8  s.5429 
12 c 3  49 /#706  4 9 / # 7 0 9  4 02263 1 0 7 8 9 1  
J / d 6  - 0  

5e9 R t S I D  UAL PLOTS ' NOT AVAILA t l L t  

5 10RtNARKS 1 MAP TI rL ; t  REPORT I-33 SITE 'Dl 

TIME OF REPORT' PFiEPARED BY'  GEOoSoGOODWIN 
D A Y  2 7 9  9 06 HR 9 01  M I N  GNT 0.D. ANALYST 



5 0 1  OoDo I D E N T I F I C A T I O N  NO. 3D22P TAPE N C o  
ITEM NO. 3D22P 

5 0 2  EPOCH DAY 49 9 6 ' 1 3  ' 00000 GMT SEQo KO0 7 2  
SEC COXPUTER G HR M I N  

5.3 STATE VECTOR (SELENOCENTRIC, 195O.O) 

X - 4 9 6 0 8 4 4 2 4  KM DX - 0 8 9 7 0 0 5 9 8  KM/SEC 
Y 2975.8655 KM DY - 0 4 2 8 5 5 0 8 4  KM/SEC 
Z 171109455 .  KX 02 0 1 2 2 4 4 4 1 0  KM/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 29049 kl DX a 0 4 2 1 2  N /S  X oG000 E.: DX 00000 M/S 
Y 134.5 M DY 0 0 6 3 4 9  P\/S Y e 0 3 0 0  M DY oCC00 K / S  
2 2 3 8 0 7  M DL . 08337  M/S 2 .3000 Iy DZ 00000 MIS 

5 0 5  CORRESP~NDING O R d I T A L  PAHAMETEkS (SELENOGAAPHIC TRUE OFDATE) 

SMA 2 6 8 8 0 8 4  KM E C C  e 3 3 6 6 4 6  APF 1 8 0 0 4 3 1  DEG 
LAN I d 4 0 5 2 2  DEG I N C  20.3069 DEG TFP -4856.38 SEC 
RCA 1 7 8 3 0 6 5  Kf.1 PALT 45,5603 K I ' ~  PER zoa.527 MIN 
APO 3594oU2 KM A A L T  1 8 5 5 0 9 3  KM T A  2010731 3EG 
LAT 7 0 6 8 4 1 3  DEG LONG 2 0 5 0 9 0 5  DEG 

5 0 6  LbNAR HARKONICS USED' hUMbER2 BELLCORM 

5.7 DATA ARC LENGTH' 6 HRS 10 M I N  SOS= 3 4 2 4 4 3  

5 0 8  DATA SUMMARY' . 

STA DATA START STOP NUiYdER 5TA1' i i )A i iC 
NO0 TYPE TI+lE T I K E  POINTS DEVIATION i4EAN 

4 1  c 3  4 9 / 0 6 1 4  4 9 / C 6 5 2  39 0 3 1 7 9  1.1166 
4 1  cc3 4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  3.9141 - 0 6 2 8 5  
1 2  c3 4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 . 2 m i  -3.5898 
12 cc3 4 9 / 0 6 1 3  4 9 / G 6 5 9  4 3  0 3 9 0 6  1.0411 

5.9 RESIDUAL PLOTS' /SOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

TIME OF REPORT' PREPARED BY '  GEOoS.GOODWIN 
D A Y  2 7 9  9 06 HR 9 3 2  M I N  GMT OaD. ANALYST 



5.1 0.D. I D E N T I F I C A T I O N  /io0 3D22P TAPE RiOo 
ITtM 3OLZP 

5.2 EPOCH DAY 49 9 7 I 32 ' 25031O GI4T SEQo MOO 7 2  
HK IM I N S t C  CCi'lPUTtrt G 

5.3 STATE VtCTOK (SELENOCENTRIC 1 950.0) 

X -536086U42 KM DX 1.7343850 KPl/ s t L  
Y -1589.9025 KM DY -023487396 KH/SEC 
2 -607040869 KM DZ -.780953U6 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O r i I  

X 25 012 I4 DX 0 ~ 8 3 6 U  f ' ; / S  x 2' 5 e  ( 2  M UX 00836 N / S  
Y 2.993 i4 DY 015716 b i /S  Y 2.993 M DY 01572 M/S 
Z 27.93 M DZ e23251 M / S  Z 27.93 ?4 DZ 02325 bl/S 

5.5 COZRESPCNDING ORBITAL  PARANETEHS (SELENOGRAP?I IC  TRUE OFdATE)  
.. 

SMA 2699.12 Ki4 ECC 4337384 A P F  180.880 DEG 
LAN 1830923 DEG I N C  20 .2377  DEG TFP -9304963 SEC 
R C A  1782.51 k?i PALT 4404248 K i 4  PER 208.676 M I N  
APO 3597072 AM A A L T  1859063 KM TA 354.426 DEG 
L A T  1.62601 DEG LONG 359,513 DEG 

506 LUNAR HARX0121ICS USED' NUCiBER2 BELLCOMX 

5.7 DATA ARC LENGTHt 1 HRS 16 I4 IN  SOS= 341824 

5.8 D A T A  SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T IME T I  biE P O I N T S  D E V I A T I O N  FIEAbi 

4 1  c3 49/0614 49/0652 39 e3179 101166 
4 1  c c 3  49/G705 49/1203 4 1 2  349141 - e 6 2 8 5  
12 c3 49/0706 49/0709 4 e 2 8 3 1  -3.5898 
12 cc3 49/0613 49/0659 43 03906 1.3411 

5.9 RESIDUAL PLOTS'  NOT A V A I L A a L E  

5.10RENARK-S' MAP TIiYE REPORT FOR S I T E  gD' 

T I M E  OF REPORT8 PREPARED B Y '  GEOoS4G30DWIN 
D A Y  279 9 06 HR 9 35 M I N  GMT 0.00 ANALYST 



5 . ORB I T  D E T E R i 4 I N A T  I O h  KEPOHT ( L U N A R  E L L  I P S E  1 8 2 -  1 C O 2 3 - 1  

5.1 0.D. I D E N T I F I C A T I O h  rU0. 2 F Z l P  T A P E  rdo. 
I T E M  NO. 2F21P 

5.2 EPOCH D A Y  329  9 6 ' 5 0  ' 0.003 GlYT SEQ. NO. 1 0 3  
HR M I N  5EC COI'4PUTEK i3 

5.3 S T A T E  VECTOR ( S E L E h o C E N T R I C  195080)  

X 449.66646 KIvl D X  -1 .4925459 Ki4 /SEC 
Y 1935 .1200  Kid D Y  - 0 1 3 0 1 9 8 2 9  K M / S E C  
Z 1332.3631 KM D Z  -.121159513 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 101.3 M DX 001158 M/S X e3090 Pi DX .OOOO / 4 / S  
Y 373.1 M DY 0 0 5 5 7 9  M / S  Y .OOOO M BY e 0 0 0 0  MIS 
Z 50700 M DZ 0 2 0 7 5 1  bl/S 2 e 0 0 0 0  M D Z  e0000 K/S 

5.5 CORRESPONDING O R d I T A L  PARAMETERS ( S E L E N O G 2 A P H I C  TRUE O F D A T E )  

Si4A 2689.62 KM ECC 8 3 3 6 6 5 2  APF 168 .644  D E G  
L A N  1 4 7 8 7 5 0  D E G  I N C  11.9615 DEG T F P  -1649.36 S E C  
RCA 1784.15 KM P A L T  46.0640 K M  PER 208.618 M I N  
APO 3595.08 K M ,  A A L T  1856.99 KM TA 268.782 D E G  
L A T  11.67O5 D E G  LONG 224.906 D E G  

5.6 L U k A R  HARIYOIVICS U S E D '  NUi4i3ER2 EELLCOi'4'4 

5.7 D A T A  ARC L E N G T H '  3 HRS 0 M I N  SOS= 3003.6 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STGP NOXBER STANDARD 
NO. T Y P E  T I M E  T 1 NE P O I N T S  D E V I A T I O N  M E A N  

41 c3 3 2 9 / C 7 0 6  3 2 9 / 0 9 1 6  1 5 9  8 2 8 6 0  8 0 7 2 9  
1 2  C C 3  3 2 9 / 0 6 5 0  3 2 9 / C 9 1 6  1 9 0  0 3 5 5 9  - 0 0 9 9 1  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A b L E  

5 o l O R E M A R K . S '  ***EPOCH REPORT 

T I M E  OF R E P O R T '  P R E P A 2 E D  B Y '  GEO*S.GOODNIN 
DAY 2 8 1  II 0 4  HR 9 '12 M I N  GMT 0.0. A N A L Y S T  



0 2 -  iTJi:i53')-1 5 0  O K l j I T  D E T E R M I N A T I O i I  REPORT ( L U N A 2  E L L I P S E )  

5.1 O o D o  I D E N T I F I C A T I O N  NO, 2 F 2 1 P  TAPE tJOo 
I T E M  NO. 2 F 2 1 P  

5.2 EPOCH DAY 329 9 7 1 2 1  ' 15.160 GMT SEQo NO. 193 
HR M I N  S E C  COMPUTER B 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 ~ J o 9 )  

X -1760.4825 KM D X  -031828090 Y , X / S E C  

504 STANDARD D E V I A T I O N S  A P R I O R I  

X 6 0 5 6 4  M OX .c1826U K / S  X 6,564 ,V, DX .0826 i4/S 
Y 148e2 M DY 030619 N/S Y 1480-2 M C Y  0 3 0 6 2  M I S  
Z 36901  W DZ .42158 M / S  Z 369.1 14 DZ .4216 M / S  

5 0 5  COHKESPUNDIhG O 2 B I T A L  PARAMETEi<S ( S E L E h 3 G k k ? h I C  TRUE O F D A T E )  

S;V'IA. 269O.uZI KX E C C  e337337 APF 1660586 DEG ~ 

LAN 147.599 DEG I f r C  1109436 DEG TFP 2 5 0 1 2 4 0  SEC 
RCA 1783037 K i 4  P A L T  49.2766 Ct-1 P t K  2 0 8  o 662 i 4  1 N 

A A L T  1 8 5 6 e 5 3  K N  TA 1054743 DEG APO 3596.62 KM 
L A T  2eG3218 DEC LO&G 317.943 DEG 

5 0 6  LUNAR hARtYONICS ULED' hUi*;ut i i2 oELLCGtYt4 

5.7 DATA ARC LENGTH'  U HRS 28 M I N  SOS= 299208 

5 e 8 D A T A  SUI+iARY e 

S T A  DATA START s TOP N W E E R  S T A W A K O  
NO. TYPE T I M E  T l K E  F'OINTS D E V I A T I O N  PiEAlu 

4 1  c3 329/O706 329/u916 159 0286C 00729 
1 2  C C 3  329/0651, 329/0916 191) 03559 -e0991 

5 0 9  R E S I D U A L  P L O T S '  NOT A Y A I L A a L E  

5 o l O R E M A R K S '  MAP T I N E  REPORT FOR S I T E  I F '  

T I M E  OF REPORT, PREPAhED B Y '  GEOeSoGOODWIN 
DAY 281 9 C4 HK 9 14 M I i h  GMT OeD. AiJALYST 



5 .  
@'3- : ?1'"'-' O R i 3 I T  D c' T F R i4 I N A T I 0 N R F P O R T  ( L U N A R  FLI I P S F )  

5.1 0.D. I D E N T I F I C A T I O N  NO. 2F22P T A P E  NO. 
I T E X  KO0 2FZ2P 

5.2 E P O C H  D A Y  3 2 9  9 6 ' 50 ' 0.000 GMT SEQo NO. 1 0 4  
HR M I N  S E C  COKPUTER t3 

5.3 S T A T E  VECTOR ( S E L E N O C E I i T R I C  1 9 5 0 . 0 )  

. X 504.86057 KFVl DX -1 ,4930995 K K / S E C  
Y 1914.3427 KM D Y  - e 1 3 3 8 7 3 0 1  K M / S E C  
2 1360 ,3336  KM D Z  -e10942925  KM/SEC 

5 0 4  S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 25.86 M DX 0 6 0 2 2 9  M / S  X e C J 3 L G  M DX o O 9 C O  M/S 
Y 8 9 0 1 6  PI DY ,01538 I4/S Y o G 3 U G  W U Y  00000 M/S 
Z 116.5 !.I DZ e05101  tY/S Z e 3 C O U  IV, DL o O C 0 0  M / S  

5 0 5  CORRESPONDING O R B I T A L  PARAt4ETEZ.S ( S E L E t V O G 2 A P h I C  TRUC OFDATC) 

SPlA 2 6 0 9 e 7 9  A M  ECC .336593 APF 166.083 3 E G  
L A N  150.222 D E G  I b i C  12.9470 DEG T F ?  -1849.47 S E C  
R C A  1784.43 KM P A L T  4 6 0 3 3 5 2  LrV, PER 206.638 M I N  
APO 3595.15 KM A A L T  1857.06 K;I T A  268 .791  D E G  
L A T  12.4911 D E G  LONG 224.721 D E G  

5.6 LUIUAR HARI"0NI  CS USED' ' h J M t l E R 2  BELLCGiViiJI 

5.7 D A T A  ARC L E N G T d '  6 H R S  16 M I N  SOS= 128902 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NGKi3E2 S T A N D A R D  
NO, T Y P E  T I M E  T I i4 E P O I N T S  D E V I A T I O N  M E A N  

41 c 3  3 2 9 / 0 7 6 6  3 2 9 / 3 3 1 7  1 6 6  1.2953 - e 5 7 0 8  
41 C C 3  3 2 9 / 1 0 2 3  3 2 3 / 1 2 4 7  19 7 2.0485 1.2927 
1 2  C C 3  3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 7  1 9 1  1 0 9 8 c 7  - 1 0 1 2 9 6  

5.9 R E S I D U A L  P L O T S 8  NOT A V A I L A a L E  

5e lOREMARK.S '  * * *EPOCH REPORT 

T I M E  OF R E P O R T I  PREPARED B Y '  GEO.S.GOODWIN 
D A Y  2 8 1  9 04 HR 9 - 5 3  EIK GMT OoD. A N A L Y S T  



5.1 0.D. I D E N T I F I C A T I O N  NO. 2F22P TAPE NO. 

5.2 EPOCH DAY 3 2 9  't 7 ' 21 1 15.180 GMT S E G O  NO, 104 
I T E M  NO. 2F22P 

HR M I N  SEC CONPUTER 8 

5.3 STATE VECTOR CSELEhOCENTRIC 19SG.O) 

X -1760o2585 KM ' DX -032287743 Ki4/SEC 
Y 243020003 r (M DY -1. 541O3b9 KM/SSEC 
z 155.83452 KIY DZ -1,0933312 KE;I/SEC 

5.4 STANDARD DEVIATIONS A P R I O 2 I  

X 2.779 M DX oC2L90 bi /S X 2 0 7 7 9  tY i>X io209 b!/S 

LAN 1 5 ~ 0 3 6 1  DEG I N C  12e93C5 DEG TFP 250G387 SEC 

APG 3596.76 Klll A A L T  ltr58,67 Ki4 T A  1054179 DEG 
L A T  2.75914 DEG LONG 317e944 D E 6  

RCA 1783.64 Ai4 PALT 45.5467 KK PER 208.666 i 4 I N  

5.6 LUNAR HAR;*;ONI CS USED ' NUXbEZ2 BELLCOi'4fv; 

5.7 D A T A  ARC LEIVGTH' 9 HRS 2 8  M I N  SQS= 128635 

5.8 DATA SUMMARY' 

STA DATA START STOP NUM o E R S T A h  D kR 3 
NO, TYPE T IME T I NE POIKTS DEVIAT ION ;YrEAI\I 

41 c3 329/0706 329/3917 16C 1.2953 -.570a 
102927 41 CC3 329/1023 329/1247 197 2.0485 

12 CC3 3 2 9 / 0 6 5 3  329/0917 1 9 1  . 1.0897 -1.1296 

5.9 RESIDUAL PLOTS' N 3 T  AVAILABLE 

5elOREMARKS' MAP TIrvlE REPORT FOR S I T E  I F '  

T I N E  OF REPOIIT# PhEPAiiED B Y '  GEO.S.GOQU%IN 
D A Y  2 8 1  9 04 HR 9 55 M I N  Gi4T 0.D. ANALYST 



501 0.D. I D E N T I F I C A T I O N  1'40. 3F21P T A F E  NO. 

5.2 EPOCH D A Y  52 9 b ' 50 ' Go000 GMT S E O o  NO. 121 
I T E N  NO. 3F21P 

t i R  M I N  S E C  COMPUTER G 

5.3 S T A T E  VECTOR ( S E L E K O C E N T R I C  1950.01 

X -2071.7509 K M  D X  -040484929 K M / S E C  
Y 1232.2623 KM D Y  -1014Ci6239 K N / S E C  
Z 1457.9353 K M  D Z  -043838565 K N / S E C  . 

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  
- 

X 34506 M D X  006683 N / S  X 00000 I4 i)X 00000  M / S  
Y 318.5 M DY 013104 M/S Y e O U i 3 0  M DY .0000 ;VIIS 
Z 764.7 M DZ'  028169 K / S  2 00000 M DZ 00000 M / S  

5.5 C O R R E S P O N D I N G  O R B I T A L  PARAMETERS ( L E L E h O S f l A ? k i I C  TRUE O F D A T E )  

SMA 2688063 KK ECC 0335550 A P F  163.429 D E G  
L A N  1460857 D E G  I N C  200836'3 DEG T F P  -2750.72 S E C  
RCA i7a6.38 KM P A L T  4802905 Ki'4 PER 203.504 M I N  
APO 359(~.ati K N  A A L T  lb52.79 Ka.4 T A  2420858 D E G  
L A T  19.0066 D E G  LONG 211.684 D E G  

5.6 L U N A R  HARI*;ONICS USED' N U M d E R 2  BELLCOMM 

5.7 D A T A  ARC L E N G T H '  3 HRS C; M I N  SOS= 11096 

508 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  S T O P  N U N B E H  S T A N D A R D  
NO. T Y P E  T I M E  T I 14 E P O I N T S  D E V I A T I O N  M E A N  

6 2  c3 521'0127 52/0312 175 02861 -00491 
6 2  cc3 52/6052 52/3113 18 1 0 4476 -05794 
12 c3 52/0054 52/0113 21j 1 e 249 5. -05091 

\ - 0  3 148 12 cc3 52/0124 52/0313 1 3 d  02621 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARKS' ***EPOCH REPORT 

T I M E  OF R E P O R T '  P R E P A R E 0  B Y '  GEOoSoGOODWIN 
D A Y  279 9 02 HR 9 49 M I &  GMT 0.0. A lYALYST 



5. O R B I T  G k T E R M I N A T I O N  REPORT (LUb iAR E L L I P S E )  - -  2- 100223-1 

5.1 0.D. I D E N T I F I C A T I O N  NO. 3F21P TAPE NO. 
I T E M  NO. 3F21P 

5.2 EPOCH D A Y  52 t 1 ' 33 ' 370810 G N T  SEQ. NO. 121 
HR MIN  S E C  CONPUTER G 

' 5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.U) 

X -573.09968 KM DX 1.7198601 KM/SEC 
Y -1584.5912 Kh D Y  -024026538 K M / S E C  
2 -603.89117 KM D Z  -0799552U8 K W S E C  

5.4 STANDARG D E V I A T I O N S  A P R I O R I  

X 92.11 M DX 028716 I y / S  X 92.11 K DX 02872 M I S  
Y 184.7 M DY 030178 M / S  Y 184.7 1'4. DY 03018 M/S 
Z 396.5 M DZ 070925 M / S  Z 396.5 it1 D Z  07092 K/S 

505 C O R R E S P O N D I N b  O R d I T A L  PARAMETERS ( S E L E h O G K A P h I C  TRUE C F D A T k )  

SI4A 2689.51 Ki.l ECC 0336142 Ai'F 183.401 3 E G  
L A N  146.533 DEG I ; iC 2d .6140  D E G  TFP -132.406 S E C  

APO 3593.57 K N  A A L T  1655.46 TA 351.863 dEG 
L A T  1068109 D E C  LONG 322.166 D E G  

RCA 1785.45 Ki4 P A L T  47.3643 LK P E k  2O8.6G6 MIN 

5.6 L U N A R  HARMON'ICS U S E D '  NUiYBERZ BELLCOMM 

5.7 D A T A  ARC L E N G T H '  U HRS 40 M I N  SOS= 11073 

5.8 D A T A  SUMlYARYt 

S T A  D A T A  S T A R T  STOP NWi.iBER STAiqDAKLl 
NO. T Y P E  T I M E  T ?ME POINTS D E V I A T I O N  M E A N  

\ 

62 c3 52/0127 52/0312 175 a2861 -00491 
62 cc3 52/GG52 52/C113 18 1.4476 -05794 
12 c3 52/0(>54 52/0113 20 1.2495 -05091 
12 cc3 52/0124 52 /0315  iga e2621 -03148 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S '  MAP TI lv lE  REPORT FOR S I T E  I F '  

T I M E  OF R E P O R T '  PREPARED B Y '  GEO*SoGOODWIN 
D A Y  279  9 02 HR t 52 M I N  GNT 0.D. A N A L Y S T  



5 0 1  0 *Do IDENTIFICATIO N ' N O e  3F72 P TAPF NO. 

5 0 2  EPOCH D A Y  5 2  9 ci 1 50 ' 0.000 GMT SEQ. NO0 122  
I T E M  NO0 3F22P 

HR r W m  SEC COMPUTER I3 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 1  

X -206806523 K M  D X  -040402910  KM/SEC 
Y 1238.3746 K M DY - 1 0 2 4 1 9 0 4 6  KM/SEC 
2 146506335  KM DZ -043594542  KM/SEC 

I 

5 0 4  STANDARD DEVIATIONS A PRIORI 

X 157.1 M DX 0 0 3 1 0 2  M/S X 00000 M DX 00000 M/S 
Y 1 3 8 0 6  M DY 006083  M / S  Y e0003 M DY 0 0 0 0 0  M/S 
Z 33708 M DZ 0 1 3 0 7 4  M/S Z e0090 M DZ 00000 M I S  

5.5 CORRESPONDING OREITAL PARANETEKS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.82 KM ECC e335513 APF lb3 .130 DEG 
LAN 1 4 7 0 1 6 0  DEG I i V C  21.0668 DEG TFP -2750.75 SEC 
RCA 1786068 KM P A L T  4a.5923 KX PER 208.525 MIN 

T A  242.872 DEG 
L A T  19.1906 DEG LONG 2 1 1 0 6 5 2  DEG 
APO 3596095 KM A A L T  ii35zei36 K,Y 

506 LUNAR iiARMONICS USED' NUKdER2 BELLCOMM 

5 0 7  DATA ARC LENGTH' 6 HRS 10 MIN SOS= 265303 

508 DATA SUCiMARYt 

STA DATA START STOP NU:4 E E R S T A h  D A R D 
NO0 TYPE TIHE TIME POIKTS DEVIATION NEAiJ 

6 2  c 3  52 /  0 127 52/G312 1 7 5  2.0845 01136  
6 2  c c 3  5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 8  0 4 3 5 6  - 0  1 2 0 6  
1 2  , c 3  5 2 / 0 0 5 4  5 2 /O 1.1 3 20 e4326  - 0 2 4 5 8  
1 2  cc3 5 2 / 0 1 2 4  5 2 / 0 6 4 3  4 1 4  2 0 5 6 9 8  -02893 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

TIME OF REPORT' PREPARED BY'  GAYLE Do BARROW 
DAY 286 9 04 HR 9 07 MIN GMT OoDo ANALYST 



f - , ,  S I *  ~ ' ?  5. ORBIT DETERMINATION REPORT (LUNAR ELL IPSE)  13 " - , - E  

5.1 0 .Do. IDENTIFICATION NOe 3F22P TAPE NO. 
ITEM NO. 3b22P 

5.2 EPOCH D A Y  52 9 1 ' 33 ' 37.810 GMT SEQo NO. 122 
HR M I N  SEC COMPUTtR B 

5.3 STATE VECTOR (SELENOCEATRIC 1950.0) 

X '  -572.25617 KM OX 1.7'168225 KM/SEC 
Y -1586.5493 K M  DY -023709058 KM/SEC 
Z -600.42538 KM DZ -080650922 KM/SEC 

5 0 4  STANDARD DEVIATIONS A PRIORI 

X 45.04 M DX e13007 M / S  X 45.34 M OX 01301 M I S  
Y 85.55 M DY 013412 M / S  Y 85055 Iy DY 0 1 3 4 1  K/S 
Z 183.2 M DZ 031664 M / S  2 183.2 M DZ 03166 M/S 

5.5 CORRESPUNGING ORBITAL PARAMETEtiS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.71 K M  ECC 0336079 APF 183.103 DEG 
LAN 146.836 DEG I f i C  21.0658 DEG TFP -132.622 SEC 
RCA 1785.75 KM PALT 47.6643 K M  PER 2080629 M I E  
APO 3593.66 KM AALT 1855.57 KM T A  351.864 DEG 
L A T  1.80678 DEG LONG 3220138  DEG 

5.6 LUNAR HARMONICS USED'  NUMBER2 BELLCONM 

5.7 ' D A T A  ARC LENGTH' 0 HRS 40 MIN SOS= 263120 

508 DATA SUMMARY' 

S T A  DATA START STOP NUMBER STANDARD 
rlo. TYPE T I M E  T I ME POINTS DEVIATION MEAN 

175  2.0845 e l l 3 6  
6 2  c c 3  52/Ci)52 52 /0113  18  0 4 3 5 6  - 0 1 2 0 6  
6 2  c 3  5 2 / 0 1 2 7  52/r33!2 

1 2  c 3  5 2 / 0 0 5 4  52 /3113  20 e4326  -02458 
1 2  c c 3  5 2 / 0 1 2 4  52 /0643  4 1 4  2.5698 -02893 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' MAP TIME REPORT FOR S I T E  I F '  

TIME OF REPORT' PREPARED BY' GAYLE De BARROW 
DAY 286 9 04 HR 9 1 0  MIN  GXT OoDo ANALYST 



-* 1 < P t P  ~ - - .?," *"- , > - 4 - 1  5. O R B I T  DETERMINATION RFPORT (LUNAR F L C I P S F I  

5 . 1  0.D.. I O E N T I F I C A T I O N  NO. 3D21M TAPE NO. 
ITEM NO. 3D21M 

5.7 EPOCH D4Y 4 8  9 19 1 4 2  ' 00003 GMT SEQ. NO. 7 3  
HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X -192.83911 KM DX - 0 9 1 0 0 0 9 3 5  KM/SEC 
Y 3099,6996 KM DY m a 3 1 3 9 7 5 5 8  KM/'C 
Z 1656.3415 Ic,M DZ 0 1 8 9 1 5 3 9 4  KM/SEC 

5.4 STANDARD DEVlATIONS A PRIORI  

X 19.88 Y OX e 0 3 4 9 7  M / S  X e 0 0 0 0  M O X  e0000 M/S  
Y 110.3 M DY ,05595 M/S Y .OOOO P DY e0000 M / S  
2 213.8 M DZ 007228 M / S  2 00030  M DZ o O G O O  Pl/S 

5 0 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TZU€ OFDATEI 

SMA 2688.91 Yf4 ECC 0 3 3 6 5 7 3  APF 130.467 DEG 
LAN 19Q.539 DEG INC 20.4395 DEG TFP - 5 1 7 8 0 6 5  SEC 
R C A  1783.89 KPr. PALT 4 5 0 8 0 3 1  K M  PER 2Q8e536 biI,*1:: 
APO 3593.92 K M  A A L T  1855.83 KM T A  196.569 DEG 
L A T  5.87243 DEG LONG 206.560 DEG 

5.6 LUNAR HARYON-ICS USED' NUMBER2 GELLCOKM 
i 

5.7 DATA ARC LENGTH' 2 HRS 40 M I N  SOS= 8944.6 

5 08 DATA SUMW,4RY 

STA DATA START STOP N U IY 8 E R S T A ii'D A R D 
NO, TYPE T IIJIE TIME POINTS DEVIAT ION MEAN 

6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  0 4 7 5 2  - 0 5 2 4 4  
62  cc 3 4 8 1 1 9 4 2  4 8 / 2 0 0 3  2 0  0 0 5 4 7  - e 8 3 3 9  
1 2  c c 3  48 / 2  3 1 3  4 ~ x 5 7  1 6 6  0 5 2 5 3  - . o m 3  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5.10REMARKS' ***EPOCH REPORT 

T I K E  OF REPORT' PREPARED B Y '  G t O  oSoGOODMIN 
DAY 287 9 09 HR 7 12 M I N  GMT O e D o  ANALYST 



r)_ 17- -q 5 .  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) c a iJ -d-1  
1 

TAPE NO. 
I T E N  NO. 3021!4 

5.1 0.D. I D E N T I F I C A T I O N  NO. 3D2l.M 

S o 2  EPOCH DAY 49 9 7 ' 32 ' 25.310 CMT SEQ. NO. 73 : SEC CObiPUTER - 
5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

j 
x -535.68462 KM D X  1 0 7 3 6 2 0 1 4  KM/SEC 

5.4 STANOARD D E V I A T I O N S  A P R I O R I  

- Y  -1587.4750 KM D Y  -.23483835. uwsx 
2 -604003678 KM DZ -078330650 KM/SEC k 

5.6 LU IUAK HAR IYON I U S t D  I l\i UMB E R 2 t! F: LL C Ob I rq 

5.7 3 A T  A AKC L t N G T  HI 11 HRS 4 1  M I N  - - 320.1 

5.8 D A T A  SUMMARY' 

S T A  DATA START STOP NUMBER S T A iLI D A I? 0 
NO. TYPE T I M E  T IME P O I N T S  DEVIATION XEAN 

6 2  c3 4-8/2013 4 8 / 2 2 0 3  152  04752 - 0 5 2 4 4  
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 0 0 3  20  eo547 -88359 
.12 cc 3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  166 06253 -00378 

5.9 RESIDUAL PLOTS'  NOT AVAICAaLE 

5.10REMARKS' MAP T IME REPORT FOR S I T E  ' 0 '  i 

DAY 287 9 09 HR 9 16 M I N  GMT 0.D. ANALYST 

i . 
I 

i 



5 0 ,  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  D2- 1002233-1 

5 0 1  OoD. I D E N T I F I C A T I O N  NO. 3F2I.M TAPE NO. I 
I I T E M  NO. 3FLlb.I 

I .  5 0 2  EPOCH DAY 5 1  9 14 ' 25 ' 00000 GMT SEQ. NO. 123 
HR M I N  SEC COr/PUTER ti 

5.3 STATE VECTOR (SELEAIOCENTRIC 1 9 5 0 . 0 )  

X -2075 ,5869  . KN D X  -039 ,400765  KV./SEC 
Y 1204 ,1526  KM DY -1 .1491591  KP:/SEC 
Z 1 4 5 2 0 2 6 0 5  KM DZ - 0 4 4 3 4 5 5 1 9  KM/SEC 

I 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 56.38 M DX 0 0 1 1 4 8  M/S X 00000  M DX 00300 M/S 
Y 61.87 M DY e01808  M/S Y .OOOO M DY 03009 M/S 
2 1 3 2 0 5  i'l DZ * 0 3 ? 0 3 , M / S  2 00000 t"I DZ e0000 k1/S 

5.5 CORRESPONDING ORBITAL  PAKAi4ETERS (SELENOGRAPHIC TRUE OFJATE)  

SMA 2685.78 KIY ECC e336046  APF 182.925 3EG 
LAN 152 ,919  DEG I N C  21.0325 DEG TFP -2720.68 SEC 
R C A  1 7 8 5 0 2 3  Klyl PALT 4 7 0 1 3 8 7  KM PER 238.521 i 4 IN  
APO 3592.34 KM A A L T  1854.25 Kf4 T A  243.560 DEG 
LAT 19.2136 DEG LONG 217.924 DEG 

5 06 LUNAR HARMOhI CS USED ' NUiVitlER2 BELLCOIYM 

5.7 DATA ARC LENGTH' 2 HRS 40 M I N  SOS= 8 8 3 1 0 7  

5.8 DATA SUMMARY' 
I 

5 T A  DATA START STOP NUNBER STANDARD 
NO. TYPE T IlYE T I K E  P O I N T S  D E V I A T I O N  KEA& 

6 2  c c 3  5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  e 4 7 0 2  - 0 3 2 3 4  
41 c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  0 5 2 5 8  - 0  1 7 6 4  

5.9 RESIDUAL PLOTS'  NOT A V A I L A b L E  

5olOREMARKS'  ***EPOCH REPORT 

TIINE OF REPORT' PREPARED B Y '  GEOoSoGOODWIN 
D A Y  287  9 0 6  HR 9 1 6  M I K  GMT O o D o  ANALYST 



fl'2- 1CO:Z-! 5. O R B I T  D E T E R M I N A T I O N  R E P O R T  ( L U N A R  E L L I P S E )  

5 . 6  L U h A R  HARMON1 CS U S E D  N U M B E R 2  t jELLCOMPi 

SOS= 8831.3 5.7 D A T A  ARC L E N G T H '  11 HRS 5 M I N  

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP N U M b E K  STANDAZID 
Pia* T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  YEAi4  

5.1 0 .D .  I D E N T I F I C A T I O N  NO. 3F211Y TAPE NO. 
ITE i .1  B O O  3F21X 

I 

. S a 2  E P O C H  D A Y  52 9 1 ' 33 ' 37.810 G P T  S E 3 .  NO0 123  
H R  M I N  S E C  co/*mrk3? 6 

I 5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 0 0 )  

X - 5 6 8 0 9 2 6 4 0  KM D X  le721506Q KM/SEC 
Y -1583.7229 KM D Y  me23644486 K!/\/SEC 
Z -603.01402 KM 02 - e80178637  Kf.i/SEC 

I 

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O F i I  I 
! 

X 112.5 M DX 006313  r " / S  X 112.5 M OX ..0631 N/S  

5.5 C O R R E S P d N D I N G  O R 3 1  T A L  P A R A M E T E R S  ( S E L E N O G H A P d I C  T R t i E  O F D A T E )  

S K A  2689.63 KN E C C  e337042  A P F  183.323 O E G  
L A h  146.668 DEG I N C  20,9062 D E G  T F P  -131.396 SEC 
R C A  1783.12 K;I  P A L T  45 ,0258  KK P E R  2C8.620 3lIX 
A P C  3596.15 KfJl A A L T  1858.C6 KbF T A  35l.0918 DEG 
L A T  1.69646 D E G  LONG 322.221 C E G  

6 2  cc3 5 1 / 1 4 2 5  5 1 / 1 6 4 2  229  04702  - e 3 2 3 4  
4 1  c3 51/1425 5 1 / 1 5'5 7 1 5 2  - 5 2 5 8  - 0  1764 I 

I 

5.9 R E S I D U A L ,  P L O T S '  NOT A V A I L A B L E  I 
I 
I 5 e l O R E K A R K S '  idA? T I i k  REPORT F O k  S I T E  ' F '  

T I M E  O F  R E P O R T '  P R E P A R E D  B Y '  GEO.S.GOOO'dIN 
D A Y  287 9 06 HR 9 2 1  M I N  GMT O o D o  A h A L Y S T  

! 



, 

5.1 0.D. IDt N T  I f- 1 CA T I O N  NO. ld31Y T A P E  NO. 
I T E M  Ni).  lt531P 

3.2 t P O C H  DAY 232 ? 14, ' 43 ' O o O L i O  ' GMT S t O .  i4u. I 
HR M I N  S E C  COMPUTER B 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X 128101081 KN D X  ,85286698 K X / S E C  - 0.5530 KM DY 04 3441639 KP, I / S t C  
2 -874.22153 KM DZ 038319991 K M / S E C  

5e4 STANDARD O E V I A T I O N S  A PRIORI 

X 37.49 M DX e02856 M/S  X 00000 PI DX e0000 N/S 
Y 274.5 M ' DY 005234 M/S Y ' oOUUi) I.1 DY 00000 M I S  
2 922.1 M DZ 000599 M / S  Z moo00 DZ 00000 M / S  

5 0 5  CORRESPaNDIlGG O R B I T A L  PARAMETERS ( S E L E N O S R A P d I C  TRUE O F D A T E )  

SMA 2765.68 K M  ECC 0296446 APF 184,317 D E G  
L A N  242.477 DEG I & C  12.1498 3 E G  T F P .  -5021009  S t C  
RCA 1945.81 AM P A L T  207.718 Kt'4 P E R  217.530 M I N .  
APO 3585056 K N  A A L T  1847.47 KiY T A  204.164 D t G  
L A T  5076028 DEG LONG 270,418 D E G  

5.6 L U N A R  H A R K O N I C S  USEL) '  T R I X X I A L  MODEL 

5.7 D A T A  ARC L E N G T r f '  2 HRS 0 MIN SOS= 657.82 

5e8 D A T A  SUXMARY'  

S T A  D A T A  S T A R T  STOP NUMaER S T A i l D A R D  
NO. T Y P E  T I iYE  T I M t  P O I  l t T S  U k V  I A T  101'4 M t A N  

12  CC3 232/1947 232/2133 104 02400  00134 
6 1  c 3  232/1945 232/2058 71 01225 00136 

5e9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R E M A R K S '  ***EPOCH REPORT 

T I N E  OF REPORT '  PREPARED a y '  G E O . S . G O O ~ W ~ N  
D A Y  285  9 02 HR 9 48 M I N  GMT O e O e  A N A L Y S T  



L. 

e=.<-. 1 5. O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  ""," a 

TAPE NO. 
I T E M  NO. ld31P 

5.1 0.0. I D E N T I F I C A T I O N  NO. 1831P 

5.2 EPOCH DAY 232 9 2 1  ' Cl ' 36.930 GMT SEQ. NO. 7 
HR M I N  SEC COMPUTER a 

5.3 STATE VECTOR (SELENOCELTRIC 1 9 5 0 0 0 )  

X 884010868 KM DX -1.6097464 KM/SEC 
Y 1575.7985 KM DY 074212611 KM/SEC 
Z 832.93562 KM DZ -011833733 KM/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O X I  

X 32.27 Iy DX e05191 M / S  X 32.27 M OX, 00519 N/S  
Y 161.2 M DY e04858 bl/S Y 161.2 M DY 00486 M I S  
2 270.7 M DZ e39030 M/S Z 270.7 M DZ 03903 M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2766.48 KM ECC e296661 APF 184.339 DEG 
LAN 241.754 DEG I N C  12.1510 DEG TFP -483.553 SEC 
RCA 1945.77 KIY PALT 207.679 Kid ,PER 217.624 lyiIN 
APO 3587.18 KM A A L T  1849.09 T A  334.646 D€G 
L A T  4.32914 DEG LONG 41.1693 DEG 

5.6 LUISAR HARNOhICS USED' T R I A X I A L  MODEL 

5.7 DATA ARC LENGTH' 1 HRS 12 M I N  SOS= 656.50 

5.8 DATA SUMMARY' 

STA DATA START STOP NUKBER STANDARD 
Nu- TYPE T IiylJE T I I4E P O I N T S  D E V I A T I O N  MEAA 

12  CC3 232/1947 232/2133 104 e2400 e0134 
6 1  c 3  232/1945 232/2058 71  e 1225 e0136 

5.9 RESIDUAL PLOTS' NOT A V A I L A a L E  

5.1OREMARK.S' MAP T I M E  REPORT FOR S I T E  ' B *  

T I M E  OF REPOIIT' PREPARED B Y '  GkCeSeGOOONI N 
DAY 285 9 02 HR 9 5 1  M I N  GMT 0.D. ANALYST 

ODPL 1 8 3 1 P  SEQ 7 

.- 



5 0  ORBIT DETERMINATION REPORT (LUNAR E L L I P S E )  2;- j r;C"s'ZQ- 

5 0 1  0 0 D o  I D E N T I F I C A T I O N  NO. 1B32P TAPE NO0 
I T E M  NO0 1B32P 

5 0 2  EPOCH DAY 232  9 19 4 5  ' C O O G O  GMT SEQo NO0 8 
HR M I N  SEC COMPUTER 8 

5 0 3  STATE VECTOR (SELENOCEhTRIC 1950.0)  

X 1 2 8 1 0 0 0 0 1  KM DX 0 8 5 3 2 0 7 9 0  KM/SEC 
Y -308804286 KM DY 0 4 3 3 8 8 9 4 0  KIY/S€C 
2 -879.91489 KM DZ 0 3 8 3 2 6 2 6 9  KM/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 1 7 0 8 1  M DX 0 0 1 4 2 2  E//S X oO000 M DX 00000 N/S  
Y 133.1 M DY 0 0 2 4 6 5  M/S Y .0000 M DY 00000 M/S 
Z 4 4 1 0 2  M DZ o O O 4 1 O  M / S  Z 00030 M DZ 00000 M / S  

505 CORRESPONDING O R a I T A L  PARAHETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2 7 6 5 0 3 2 ,  KM ECC e 2 9 6 3 4 4  APF 183.926 DEG 
LAN 242.871 DEG I N C '  12.0974 DEG T F P  -5021.39 SEC 
RCA 1 9 4 5 0 8 3  K f l  PALT 207.745 KK PER 2 1 7 0 4 8 7  M I N  
APO 3584.80 KM A A L T  1846.71 KM'  T A  204.147 DEG 
L A T  5.65997 DEG LONG 2 7 0 0 4 1 3  DEG I 

5 0 6  LUNAR HARlYONICS USED' T R I A X I A L  MODEL 

5.7 DATA ARC LENGTH' 5 HRS 40 M I &  SOS= 2 0 7 7 5  

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO0 TYPE TIME T Iivlt POINTS U t V  I A T  I ON MtAEv 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / 0 1 1 1  2 5 9  0 8 1 3 5  - 0  06 78 
6 1  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  71 0 6 9 7 2  04107 

5 0 9  RESIDUAL PLOTS1 NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

TIME OF REPORT' PHEPAKED B Y '  GtOoSoGOOUWIN 
D A Y  2 8 5  9 03 HR 9 24 M I N  GMT 000. ANALYST 



5 0  OR uIT D t  TEHMIhATION HEPORT (LUNAK E L L I P S E )  
I k i -  tGCE2e'-I - __ 

5 .1  0.D. I D E N T I F I C A T I O N  NO. 1632P TAPE NO. 

5.2 EPO CH DAY 232 9 21 ' 0 8 3 6  0 9 3 0  GMT S t U o  NO. 8 
I T E M  NO. 1632P 

HR M I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENOCEKTRIC 195000) 

X 884.28018 KM DX -1,6099558 KM/SEC 
Y 15 14 0 1 9 U 4  KP I DY .I 63 b Y  KN/ StC 
2 834.81092 KM DZ -011604771 KM/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

x 17.18 M DX .0248i MIS x 17.18 M DX 00248 MIS 
Y (6.95 PI DY 002424 M/S Y 16.95 M V Y  00242 M / 5  
Z 127.6 M DZ .la891 N/S  2 127.6 M DZ .la89 M I S  

5 0 5  CORRESPUNDING ORBITAL  PARAMETERS (SELENOGRAPIIIC TRUE OFDATE) 

SKA 2766011 KM ECC e296559 APF 163.948 DEG 
LAN 2420146 DEG IhC 12.09S6 DEG TFP -483.853 SLC 
RCA 1945080 KM PALT 2O7e706 KM PER 217.581 M I N  
APO 3586043 KM A A L T  1848.34 KM T A  334.632 OtG 
L A T  4.39007 DEG LONG 41.1610 DEG 

506 LUNAR HARMONICS USED' T R I A X I A L  XODEL 

5.7 DATA ARC LENGTH' 1 HRS 12 M I N  SOS= 20761 

5 0 8  DATA SUMMARY' 

. STA DATA START STOP NUMtjER STANDARD 
NO0 TYPE T IME T I M E  POINTS D E V I A T I O N  i4EAN 

12 CC3 232/1947 233/0111 259 08135 -a3678 
6 1  c 3  232/1945 232/2058 7 1  e6972 04107 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' MAP T IME REPORT FOR S I T E  @ B '  

T I N E  OF REPOHT' P l l t P A H k 3  B Y '  b t 0 o S o G O O O W I N  
DAY 285 9 03 HR 9 27 M I N  GHT 0.D. ANALYST 



" - . l  az- \ c : - - . - - L  
5 0  O R d I T  D E T E R M I N A T I O b i  REPORT ( L U i J A R  E L L I P S E )  

5 0 1  0 0 D o  I D E N T I F I C A T J O N  NO0 2b31P T A P E  F 1 0 o  
__ 

I T E M  NO. 2831P 
5.2 EPOCH D A Y  322 9 2 0  ' 36 ' 0000G GMT SEQo NO0 25 

HR M I N  S E C  COMPUTER G 

5.3 S T A T E  VECTOH ( S E L E N O C E f i T R I C  1 9 5 0 . 0 )  

X 3 4 4 5 0 6 3 0 4  KM D X  0 2 9 3 0 4 4 3 3  K M / S E C  
Y -8.61095118 K M  D Y  0 7 4 5 8 7 3 6 4  K M / S E C  
Z - 5 3 8 9 0 4 7 8 9  KIY D Z  0 5 1 4 2 4 0 7 8  K M / S E C  

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 12.87 M DX ,02299 K / S  X 00000  M D X  00000 M I S  . 
Y 572.9 rq DY .z9235 rws Y .0000 M DY .0000 MIS 
Z 936.3 f.1 D Z  e43452 M/S Z 00000 I4 D Z  00000 M / S  

505 C O R R E S P O N D I N G  O R S I T A L  P A R A M E T E l i S  ( S E L E N O G R A P d I C  TRUE O F D A T E )  

SMA 2689.55 KM ECC 0 3 3 6 5 7 9  A P F  1 6 4 0 5 7 4  DEG 
L A N  2 3 3 0 8 9 0  DEG I N C  1 2 e b 3 1 9  D E G  T F P  6061 .82  S E C  
RCA 1 7 8 4 0 3 0  K M  P A L T  4 6 0 2 1 4 5  A M  P E R  2 0 8 0 6 1 0  M I N  
APO 3 5 9 4 0 7 9  KEl A A L T  1856.70 r ( M  T A  1 7 7 0 9 2 0  D E G  
L A T  3 5 6 0 2 2 6  D E G  LONG 215.862 D E G  

506 L U N A R  HARiYlONICS U S E D '  T R I A X I A L  NOON MODL 

5 0 7  D A T A  ARC L E N G T H '  3 H R S  0 M I N  SOS= 2579.3 

508 D A T A  SUMNARY'  

S T A  D A T A  S T A R T  STOP NUMBER S T A N D A R 3  
NO0 T Y P E  T I K E  T I M E  P O I N T S  3 E V I A T I O N  N E A h  

1 2  CC3 3 2 2 / 2 0 3 6  3 2 2 / 2 3 0 0  2 2 6  0 3 3 9 8  0 1 5 2 0  
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 0  0 1 1 5 9  e0855  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S V  ***EPOCH REPORT 
I 

T IMt Ot REPOK T '  P K E P A K E D  t i Y '  btOoSoG003NIN 
D A Y  280 9 06 HR 9 20  M I N  GMT 0000 A N A L Y S T  



5.1 0 09. I D ~ N T I F I C A T I O I Y  NO. 2 B 3 l . P  T A P E  NC). 
I T E M  NO0 2B31P 

2.2 E V  OCH D A Y  3 2 2  9 2 2  I 2 3  ' .1606OO G' 14 T btd. NO. 23 
HR M I N  S E C  COMPUTER G 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X -1726.8106 K M  D X  -047035218 K M / S E C  
Y 380.04658 KIY DY -1.5329149 K M / 5 E C  
2 233.91473 KM D Z  -1.0537022 K M / S E C  

5.4 STANDARD D E V I A T I C N S  A P R I O R I  

x 1.487 M DX .03737 MIS x 1.487 M D X  .0374 MIS 
Y 3~5.9 M DY 056i95 N/S Y 305 09 14 UY .56/4 V 113 
2 489.7 M DZ 084250 K/S Z 48907 M DZ 08425 N/S 

5.5 CORRESPONDING O R O I T A L  P A R A K E T E i i S  ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2690.25 KM ECC 0337062 A P F  164.637 D E G  
L A N  232.877 DEG IhC 1200339 DEG 1 PtJ  - 3620 S t C  
RCA 1783.46 K M  P A L T  45.3750 Kirf P E R  208.691 M I N  

L A T  3.38117 DEG LONG 36.7871 DEG 
APO 3597.03 KM A A L T  ia5a.94 KM TA 358.931 D t G  

5.6 L l j N A R  HARMONICS U S E D '  T R I A X I A L  MOON MODL 

5.7 D A T A  ARC LENGTH! 1 HRS 44 MIN SOS= 2579.3 

' 5 . 8  D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
1 Y 0 e  T Y P E  T I M E  T I M t  P O I i U T S  D t V l  A T I O N  M t A 

12 CC3 322/2036 322 /2300  226 03398 01520 
6 1  c3 322/2037 322/2144 13u e1159 00855 

509 R E S I D U A L  P L O T S '  NOT A V A I L A Z L E  

5o lOREMARK.S '  MAP T I N E  REPORT FOR S I T E  I F '  

T I M E  OF REPORT 9 PHtPARED B Y  ' Gt00SeG003 w I N  
D A Y  280 9 06 HR 9 23 MXN GMT 0.D. A N A L Y S T  

O D P L  2B31P I T E M  25 
I T E R A T I O N  NUMBER 0 



5 0  OFi5 IT  D E T E K Z I N A T I O h  REPORT (LUNAR E L L I P S E ]  

5 0 1  0.D. I D E N T I F I C A T I O N  P100 2B32P TAPE NO. 

5 0 2  EPOCH DAY 322 9 2 0  ' 36 ' 0.000 GMT S E Q o  NO. 2 6  
I T E M  NO0 2832P 

HR N I N  SEC COMPUTER a 

5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X 34440601d  KM OX 0 2 9 3 9 1 4 5 5  KM/SEC 
Y -a38.83202 KN DY 0 7 5 7 8 6 5 2 5  KM/SEC 
Z -577.56476 KM DZ e 4 9 6 0 4 0 5 3  KM/SEC 

5.4 STANDARD JEVIATIONS A P R I O R I  

X 18.72 M OX 0 0 0 7 9 7  M/S X o O O O 0  M DX e0000 M / S  
Y 440.0 M DY 022177  M/S Y 0 0 0 0 0  M DY 00000 M I S  
Z 742.4 M DZ e34322  M/S Z oO000 M DZ 00000 M / S  

5.5 CORRESPONDING ORt3ITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

S ~ Y A  2689.42 K M  ECC 0 3 3 6 5 2 6  APF 1 5 8 0 9 1 6  DEG 

RCA 1 7 8 4 0 3 6  KM PALT 46.2670 KM PER 2 0 8 0 5 9 5  M I N  
APO 3 5 9 4 0 4 7  KdYI A A L T  1856.38 KM T A  1 7 7 0 0 1 7  DEG 

LAN 2 w 0 6 2 b  DEG Irdc 11.~1896 CEG T F P  6061.19 SEC 

L A T  3 5 5 0 5 0 1  DEG LONG 215.952 DEG 

506 LUNAR HARMONICS U.SEi>l T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 6 HRS 10 M I N  SaS= 4 9 4 6 0  

5.8 DATA SUMMARY' 

STA DATA START STOP NUHi3ER STANDARD 
Nu, TYPE T I M E  T I ifiE P O I  i\TS D t V I A T I ON r4tAiu 

12 CC3 3 2 2 / 2 0 3 6  323 /0>229  4 3  1 1 0 2 2 6 2  0 1 2 5 1  
' 61 c 3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 0  e 7 3 9 0  e 7 3 1 2  

5 0 9  RESIDUAL PLOTS: NOT AVAILABLE 

5.10REMARKS' ***EPOCH REPORT 

. T I N E  OF REPOHTI PKEPAilEi3 d Y '  GtO *SeGOOOWIN 
DAY 285  9 07 HR 9 35  M I N  GMT 0.00 AaALYST 



2" ?ca223-q 5. ORBIT  DETERMINATIOh REPORT (LUNAR E L L I P S E )  

5 .1  0.D. I D E N T I F I C A T I O N  NO. 2 8 3 2 P  TAPE NO. 

5.2 EPOCH DAY 3 2 2  9 22 ' 23 I 16e6G0 .GMT S t Q .  NO. 26 
ITE i4  FIO. 2832P 

HR M I N  SEC COMPUTER a 
5.3 STATE VECTOR (SELENOCENTRIC 1950 .0 )  

X - 1 7 2 6 0 7 2 4 6  KM DX - 0 4 7 1 4 7 6 1 5  KI'I/SEC 
Y 367.319 I 7  KM DY - 5419  J L  K M / S t C  
Z 2 5 4 0 3 5 3 5 9  KIY DZ -1.0184152 KM/SEC 

504 STANDARD DEVIAT IONS A P R I O R I  

X 8,049 M DX 001480 M / S  X 8.049 M DX e 0 1 4 8  M/S 
I Y 2 3  3.9  M DY o431bi)  K/S Y 2  33.9 M DY 0 4 3 1 0  M I S  

5.5 CORRESPONDING ORGITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2699.11 Kl4  ECC a337069 APF 158.980 DEG 
LAN 238.605 DEG IkC 1 1 0 0 9 1 4  DE6 T r  P - 1 7 0 0 6 7 5  S tC 
RCA 1783.52 Kly PALT 4 5 0 4 2 5 5  K M  PER 208.675 M I N  
APO 3596.70 KI4 A A L T  1858.61 KM T A  358.949 D t G  
L A T  4.14521 DEG LONG 36.9076 DEG 

5.6 LUNAR HARNONICS USED' T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 1 HRS 4 4  M I N  SOS= 49460  

5.8 DATA SUMMARY' 

STA DATA START STOP N U N B E H  STANDARD 
NU. TYPE T I H E  T I P i t  P O i K T S  O c V I  A T  IO I\ McAh 

12 CC3 3 2 2 / 2 0 3 6  323/ i rL29 4 3 1  1 0 2 2 6 2  . 1 
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130  e 7 3 9 0  0 7 3 1 2  

5 0 9  RESIDUAL PLOTS'  NOT AVAILABLE 

5.1OREMARK.S' MAP T I M E  REPORT FOR S I T E  

T I M E  OF RE'POHT' PREPARED b y '  GEO~SeGOOUWIN 
DAY 285 9 07 HR 9 39 M I N  GMT Om00 ANALYST 

OOPL 2tj32P S t Q  26  



5 0  ORBIT DETERMINATIOk REPORT (LUhAR E L L I P S E )  

5 0 1  0 0 D o  I D E N T I F I C A T I O N  NO. 2D31P TAPE NC). 

5.2 EPOCH DAY 3 2 6  9 2 2  1 4 5  ' 00000 GMT SEQo NO. 5 6  
I T E M  NO. 2 3 3 1 P  

HR M I N  SEC COMPUTER a 

2 1 0 1 2 0 5 0 4 9  KM DZ 0 3 9 2 2 5 3 4 0  KK/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 21.94 M DX 0 0 0 8 7 1  K / S  X 00000 Pl DX 00000 M/S 
Y 1 7 1 0 6  M DY 0 0 5 2 7 2  N / S  Y 00000  M DY 00000 N / S  
Z 1 8 5 0 5  M DZ 0,10006 M/S Z 03G00 M DZ e 0 0 0 0  1y/S 

5 0 5  CORRESPONDING OR6ITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.43 KM ECC m a 2 9 9  APF 167.426 DEG 
LAN 178.924 DEG INC 11.9335 DEG TFP -3530.13 SEC 
RCA 1'779.60 KK PALT 41.5101 KN PER 2 0 8 0 5 9 6  M I N  
APO 3599.26 KM AALT 1 8 6 1 e 1 7  KN T A  225.351 DEC 
LAT 6 0 4 2 7 4 7  DEG LONG 2 1 1 0 1 3 5  DEG 

5 0 6  LUNAR HARMONICS USED' T R I A X I A L  NOON KODL 

5 0 7  DATA ARC LENGTH1 2 HRS 50 M I N  SOS= 1392.1 

5 0 8  DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO0 TYPE TIME TIME POINTS DEVIAT ION MEAN 

12 CC3 3 2 6 / 2 2 5 2  3 2 7 / 0 1 0 9  1 1 3  0 2 4 7 0  -00805 
6 1  c 3  3 2 6 / 2 2 5 U  3 2 7 / 0 1 0 9  131  e 2 3 6 7  00192 

5 0 9  RESIDUAL PLOTS' NOT AVAILAbLE 

5olOREMARKS' ***EPOCH REPORT 

TIME OF REPORT' 'PREPARED b y '  GEOoSeGOODWIN 
D A Y  281  9 06 HR 9 04 M I N  GMT O e D o  AKALYST 



5 .  OKBIT D t T t K  IY 1 N A T I 01' J R t P  UKT ( L U N A R  kL L I P S t )  

5.1 0 OD. D t N  I-1 C A T I O i V  NO. 293 1 P  T A P k  NO. 

5.2 '  k P 0 C  H D A Y  326 23 I 47 t 1 3 . 7 2 0  GMT 5th. ~ " r o  56 
I T E M  NO. 2 D 3 1 P  

HR M I N  S E C  COMPUTER 8 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X -1789,3642 KM D X  -007403247 K M / S E C  
Y -7.4378709 KM DY -1.5779244 K M  /5EC 
Z -41.068748 KM D Z  -1.0773445 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 1.352 M DX a02399 M / S  X l e 3 5 2  M DX 00240 M I S  
Y 20.67 M DY 016282 1'41s Y 20.67 M DY 01628 MIS 
2 19.29 M DZ e23718 M/S Z 19.29 M D Z  02372 H I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2690.47 Kad; ECC e338742 A P F  167.510 D E G  
L A N  178.330 DEG I N C  11.9339 D E G  T F P  203.094 S E C  
RCA 1779.09 KM P A L T  41.0047 KM PER 208.717 M i N  
APO 3601.84 KM A A L T  1863.75 1(M T A  12.5122 D E G  
LAT 359.995 DEG LONG 358.352 DEG 

506 L U N A R  H A R M O N I C S  U S E D '  T R I A X I A L  MOON MODL 

5.7 D A T A  ARC L E N G T H '  0 H R S  59 M I N  SOS= 1392.1 

, 5 e 8  D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

12 C C 3  32692252 327/0109 113 e2470 - 0 0 8 0 5  
61 c3 32692250 32790109 131 e2367 00192 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  'De 

. e  8 R A 8 S GOODWIN 
D A Y  281 9 06 HR 9 07 M I N  GMT 0.D. . A N A L Y S T  

. .  9 



y-* I T'c, ; - - ~: 

5 0  ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  
ITEM NO. 2032P 

5.1 OeDo I D E N T I F I C A T I O N  N3. 2D32P TAPE NO. 
5.2 EPOCH DAY 3 2 6  9 22  9 45 ' 0.000 GMT SEQ. NO. 57 

HR M I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENOCENTRIC 1950.01 

X 2598.1276 KM O X  - 0 8 9 4 2 8 0 8 5  KM/SEC 
Y 1411.9138 KM DY ,060270703 KM/SEC , 

Z 1008 .5451  KM DZ 0 3 9 0 4 0 1 8 1  KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 17.93 M OX e00713  M/S X oO000 M DX 00000 M I S  
Y 138.3 M DY e04347 M/S Y e0000 M DY .OOOO ,MIS 
2 149.1 M DZ e08317  M I S  2 e0000 M DZ e0000  M I S  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.29 KM ECC 0 3 3 8 2 6 2  APF 1 6 7 0 4 3 5  DEG 
LAN 1 7 8 0 9 2 5  DEG I-NC 1 1 0 7 6 3 6  DEG TFP -3529.95 SEC 
R C A  . 1779 .61  KM PALT 41.5194 K N  PER 208.581 M I N  

TA 225.353 DEG APO 3 5 9 8 0 9 8  KM A A L T  1660.89 K M  
LAT 6 0 3 3 8 5 6  DEG LONG 211.161 DEG 

5 . 6  LUNAR HARPONICS USED( T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 6 HRS 10 M I N  SOS= 1 8 8 3 3  

5.8 DATA SUMMARY' 

SJA OATA START STOP NUMBER STANDARD 
40. TYPE T I N E  TIME POINTS DEVIAT ION MEAN 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / 0 4 3 9  2 2 9  e8137  - e 0 3 6 2  
6 1  c 3  3 2 6 / 2 2 5 0  3 2 7 / 0 1 0 9  1 3 1  e 5 0 9 6  0 2 9 3 8  

5.9 RESIDUAL PLOTS1 NOT AVAILABLE 

5.16REMARK.S' ***EPOCH REPORT 

T IME OF REPORT' PREPARED B Y '  GEOoS0GOODWIN 
DAY 2 8 1  9 06 HR p 3 1  M I N  GM T 0 .  ALYST 



--- _ _  - 
I ,g:- ::I-.. ~ I 1 1 

5 0  ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  I 
I 

5.1 0.D. I D E N T I F I C A T I O N  NO. 2032P TAPE NO. I 
ITEM NO0 2D32P 

I 

5.2 EPOCH DAY 3 2 6  9 23  ' 47 ' 1 3  e720 GMT akUo NO. 5 I  
HR M I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 4 0 )  

X -1789.3804 KM O X  - 0 0 7 3 5 4 5 2 1  KM/SEC 

2 -41.411242 KM DZ -1.0726424 KM/SEC 
Y - 7 0 9 ' 5 3 6 0 4 1  KM DY - S1OYL I K M / S t C  

5r4 STANDARD DEVIATIONS A P R I O R I  

X 4 9 8 1 7  M DX e 0 1 9 6 2  M/S X e 9 8 1 7  M DX 0 0 1 9 6  M / S  
Y 1 5  060 M DY e 1 3 2 7 5  M/S Y 15.60 M DY e 1 3 2 i  M/S 
2 17.60 M DZ e 1 9 4 5 0  M/S Z 17.60 M DZ 0 1 9 4 5  M/S 

5 * 5  CORRESPOPJDING ORBITAL PARAMETERS (SELELOGRAPHIC TRUE OFDATE) 

APF 167.518 DEG 
T k P  263.272 5tC 

SMA 2690.33 Ki4 E f C  e 3 3 8 7 0 5  . 
LAN 118.331 D t G  INC l l a { 6 4 0  DEG 
R C A  1779.10 KM PALT 41.0135 KM PER 2 0 8 0 7 0 1  M I N  
APO 3601.56 K X  A A L T  1 8 6 3 4 4 7  KM T A  12.5228 D t G  
LAT 359.992 3EG LONG 358.371 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 0 HRS 5 9  M I N  SOS= 1 8 8 1 0  

548 DATA SUMMARY' 
I 

'STA ,DATA START STOP NUMBER STANDARD , 
NO. TYPE TIME T I M t  PDINTS O t V I A T I O N  NEAR 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / G 4 3 9  2 2 9  . a i 3 7  - e 0 3 6 2  
6 1  c 3  3 2 6 / 2 2 5 G  3 2 7 / 6 1 0 9  1 3 1  4 5 0 9 6  0 2 9 3 8  

5.9 RESIDUAL PLOTSV NOT AVAILABLE 

5olOREMARKS' MAP TIME REPORT FOR S I T E  I D '  

T IME OF REPORT' PREPARED'BY' GEOeSoGOODWIN 
DAY 2 8 1  9 06 HR 9 34 M I N  GMT 0.0, ANALYST 

I 
I 
I 

ODPL ZD32P SEQ 57 
ITERATION NUYBER 0 i 



' 5.1 0.D. I D E N T I F I C A T I O N  NO. 3 0 3 1 P  TAPE NO. 
ITEM NO. 3D31P 

5.2 EPOCH DAY 49 9 6 1 3  ' G o 0 0 0  GMT SEQ. NO. 74 

X -493.29566 Y M  O X  - e 8 9 2 2 9 7 3 0  KM/SEC 
Y 2 9 6 3 0 1 8 1 1  KM DY - 0 4 3 5 2 1 0 5 3  KM/SEC 
i! 1 7 3 5 0 9 7 2 4  KM DZ 0 1 3 1 3 2 4 6 8  KM/SEC 

5.4  STANDARD DEVIATIONS A P R I O R I  

X 115.9 M DX 0 1 4 7 9 5  Y / S  X 00000 i'4 O X  00000 M I S  
' Y  469.3 M DY 0 2 1 5 8 0  M/S Y e 0 0 0 3  M OY 00000 M/S 
2 8 2 8 0 3  M DZ 0 2 9 1 3 2  t4/S Z 00003 M DZ 00000 M/S 

5 . 5  CORRESPUNDING ORi31TAL PARAMETERS (SELENOGRAPnIC TRUE OFDATEI 

SMA 2688 .91  KM E.CC 0 3 3 7 3 6 1  APF 181.287 DEG 
LAN 184.215 DEG INC 21.1899 DEG TFP -4854.31  SEC 
R C A  1 7 8 2 0 7 4  KM PALT 4 4 e 6 5 4 7  K M  PER 208.536 M I N  
APO 3 5 9 5 0 0 8  KM A A L T  1856.99 KM T A  201.753 DEG 
LAT 8.13263 DEG LONG 205.845 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH@ 3 HRS 0 M I N  SOS= 1 1 9 1 0 6  

,508 DATA SUMMARY' 

5 T A  DATA START STOP NUMBER STANDARD 
NO. TYPE T IME TIME P'OINTS DEVIAT ION MEAN 

4 1  c3 49/0614 4 9 / 0 6 5 2  3 9  0 0 6 3 9  - 0 0 7 6 9  
4 1  c c 3  4 9 / 0 7 0 5  4 9 / 0 8 3 4  1 8 1  a 3 1 9 8  - 0 0 4 9 9  

1 2  c c 3  491'0613 4 9 / 6 6 5 9  4 3, 0 0 8 5 2  -003 .91  
1 2  C 3  4 9 / 0 7 0 6  4 9 / 0 7 6 9  4 0 0 0 9 4  0 3 8 3 3  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

T IME OF REPORT' PREPARED 8 Y f  GEO o s  o GOODW I N 
DAY 277 9 06 HR y GO M I N  GMT 0.0. ANALYST 



c 

5 0 1  OeDo I D E N T I F I C A T I O N  NO. 3D31P TAPE NO. 
I T E M  NO. 3 D 3 1 P  

5 0 2  t p O C H  DAY 4 9  9 7  I 32 I 2 5  0318 GMT S t U o  NCo I 4  
HR M I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X -533.83784 KM DX 1.72576b7 KM/SEC 
Y -1588.8064 KM DY - 0 2 1 8 4 5 2 1 0  KM/SEC 
2 -611.42191 KM DZ - 0 8 0 4 5 1 9 4 9  KM/SEC 

5 0 4  STANDARD D E V I A T I O N S  . A P R I O R I  

X 7 9 0 7 2  M DX 0 ,29782  t " /S  X 79.72 M DX 0 2 9 7 8  M I S  
Y 14.40 M DY e53606  K / S  Y 14.40 M ' DY 0 5 3 6 1  M / S  
Z 106.0 M DZ 078248  M/S Z 106.0 M D Z  0 7 6 2 5  M / S  

5 . 5  CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE O F D A T E I  

SMA 2689.97 K M  E f C  e337569 APF 1 8 1 0 3 3 8  DEG 
LAN 183.467 DEG I N C  21.1918 DEG TFP - 8 8 0 7 3 5 4  5EC 
RCA 1782.08 KM PALT 43eY926 K M  PER 2 0 8 0 6 6 0  M I N  I 

APO 3 5 9 7 0 8 7  KM A A L T  1 8 5 9 0 7 8  KM T A  354.532 DEG 
L A T  1 0 4 9 2 1 2  DEG LOI?IG 359.614 D E G  

5.7 DATA ARC LENGTkIY 1 HRS 1 6  M I N  SOS= 1 1 9 0 0 3  

508 DATA SUMMARY8 

-STA DATA ST4RT STOP NUXBER STAPIDARD 
NO. TYPE T I M E  TIME POIiYTS DEVlATION M t A N  

41 c 3  4 9 / 0 6 1 4  4 9 / C 6 5 2  39 e 3 6 3 9  - 0 0 7 6 9  
41 c c 3  4 9 / C 7 0 5  4 9 / r i b 3 4  1 8 1  03156  - 0 0 4 9 9  
1 2  c 3  4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 0 0 0 9 4  e3833  
1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  00852  - 0 0 3 9 1  

5.9 RESIDUAL PLOTS'  NOT AVAILABLE 

5r lOREMARKS'  MAP T I M E  REPORT FOR S I T E  I D '  

T I M E  OF REPORT' PREP AKED B Y '  G t  OoSoGOODWIN 
DAY 277  9 0 6  HR 9 0 2  M I N  GMT 0.0. ANALYST 

ODPL 2D31P 
I T E R A T I O N  NUMBER 0 



* 
5.  ORBIT DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.0. I D E N T I F I C A T I O N  NO. 3032P TAPE NO. 

5.2 EPOCH DAY 49 9 6 * 13 ' O.OU3 GMT SEOe NO. 7 5  
I T E M  NO. 3D32P 

HR M I N  SEC COMPUTER ti 

5.3 STATE VECTOR (SELENOCENTRIC 1950.01 

X - 4 9 4 0 5 4 9 3 1  KM O X  - 0 8 9 3 9 7 5 1 3  KM/SEC 
Y 2968.3888 KM DY - 0 4 3 2 7 4 8 2 1  KM/SEC 
z 1726.6104 KM DZ e 1 2 8 0 4 6 3 7  KM/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 34.82 M DX 0 0 5 1 4 7  M / S  X .OOOO M DX o O O O 0  Fl/S 
Y 158.5 M DY e 0 7 5 7 8  M / S  Y e 0 0 0 0  M DY oO000 M / S  
2 282.2 M DZ e 1 0 2 4 0  M/S  Z e 0 0 3 0  M DZ e0000 M I S  

5.5 CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.88 KM ECC 0 3 3 6 9 8 9  A P F  1 8 1 . 1 2 4 -  DEG 
LAN 184.350 DEG IlLC 20.8592 DEG TFP -4854.41 SEC 
RC4 1782.75 KM PALT 4 4 0 6 6 3 5  KM PER 208.532 M I N  
APO 3595.00 KM AALT 1856.91  KM TA 201 .751  DEG 
L A T  7 0 9 5 5 7 9  DEG LONG 205.866 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5 .7  DATA ARC LENGTH@ 6 HRS 1 C  MZN SOS= 3381.5 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO* TYPE T IME T I ME POINTS D E V I A T I O N  i4EAN 

4 1  c 3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  39 0 0 5 6 2  - 0  1 2 9 8  
41 cc3 4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  e 3 7 5 0  -00051 
1 2  c 3  49 / 0706 4 9 / 0 7 0 9  4 e 0 1 7 4  e 3 0 1 0  
1 2  cc3 4 9 / 0 6 1 3 ,  4 9 / 0 6 5 9  4 3  e0908 - 0 0 8 8 7  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5010REMARKS' ***Epoch REPORT 

T IME OF REPORT' PREPARED B Y '  GEOoSeGOCDWIN 
DAY 2 7 7  9 06 HR 9 37 M I N  GMT OeD. ANALYST 



L. 

- -  
5.1 0 . D .  I D E N T I F I C A T I O N  NO. 3D32P T A P E  NO. 

5 0 2  EPOCH' D A Y  49  9 I ' 32  ' 25.310 GMT SEQ. NO. (5 
I T E M  NO. 3D32P 

S E C  COMPUTER 0 HR M I N  

5.3 S T A T E  VECTOR ( S F L E N O C E N T R I C  1 3 5 0 e O )  

X -534078001  KM DX 1,7290627 KM/SEC 
Y -1588.9581 KM DY - 0 2 2 4 5 0 8 1 1  K M/StC 
Z -610.23534 KM D Z  - e79567739  KM/SEC 

5.4 STANDARD D E V I A T l O N S  A P R I O R I  

, X 29035 M OX e 1 0 1 4 4  M / S  X 29.35 M DX a1314  M/S 
Y 3.690 M DY e 1 8 5 5 3  M / S  Y 3.690 M DY e1855  M I S  ' ' 

Z 33.10 M DZ 0 2 7 2 4 6  M / S  2 33.10 bl D Z  e2725 M / S  I 

5 . 5  CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  j 

SMA 2 6 8 9 e 9 4  KK ECC ,337498 A P F  281.175 DEG 
L A N  183.602 DEG I N C  20,8610 DEG T F P  -88e8319  SEC 
RCA 1782.09 KM P A L T  43.9992 K M  PER 2 0 8 0 6 5 5  M I N  I 

APO 3597079 KM A A L T  1859.70 K K  Tk 3 5 4 0 5 2 6  D E G  
L A T  1 0 5 2 9 7 6  DEG LONG 3590583  DEG 

I 

I 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5.7 D A T A  ARC L E N G T H '  1 HRS 16 M I N  SOS= 3196.4 I 

5.8 D A T A  SUMMARYV - 
I 

'ST4  DATA S T A R T  STOP NUNBER STANDARD 
NO. TYPE T I I V E  1 T I M A 

4 1  c 3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  39 e 0 5 6 2  - e1298  
4 1  cc 3 4 9 1 0 7 0 5  4 9 / 1 2 0 3  4 1 2  e 3 7 5 0  -00051 
12 c 3  4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 00174  e 30 10 
1 2  cc3, 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  e0908 - .08a7 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARKS' MAP T I N E  REPORT FOR S I T E  ' D '  

T I M E  OF REPORT '  PREPARED B Y '  GEO.S.GOO0WIN 
D A Y  277 06 nR 39 MIN GMT OoDo A N A L Y S T  

O D P L  3D32P 
I T E R A T I O N  NUMBER 0 



L. 

tn-r -1 .J 5 .  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  02.. * ,,b L c h. -' 8 

5.1  0.D. I D E N T I F I C A T I O N  NO. 2 F 3 1 P  TAPE NO. 
I T E M  ? J o e  NeAo  

5.2 EPOCH DAY 329 9 6 53 ' 0.330 GMT SEQ. NO. 106 , 

HR K I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X 499045936 KM O X  -1e492578U KM/SEC 
Y 1936.4487 KM DY -012998332 K M / S E C  

5 . 4  STANDARD DEVIAT IONS A P R I O R I  

X 96.09 M OX e01124 M/S X .c10@0 M , DX .OOOO +l/S 
Y 354.8 M DY e05362 M/S Y e0000 M i>Y .OOOO MIS 
2 4 8 3 . 5  M DZ 019853 M/S Z e0000 M DZ 00000 M I S  

5 . 5  CORRESPONDING O R t i I T A L  PARAMETERS (SELEhOGRAPHIC TRUE OFDATE) 

SMA 2689.35 KM ECC e336794 APF 168.871 DEG 
LAN 147.539 DEG I N C  11.5864 DEG TFP -1849.00 SEC 
RCA 1783.59 KM PALT 45.5038 K M  PER 208.587 M I N  
APO 3595.11 < M  A A L T  ia57.02 KM T A  268.766 DEG 
L A T  11,6069 DEG LONG 224.914 CEG 

5.6 LUNAR HARMONICS USED'  T R I A X I A L  MOON KODL 

SOS= 1367.7 5.7 DATA ARC LENGTH? 3 HRS 0 M I N  

5.8 DATA SUMMARY1 

-STA DATA START STOP NUMBER STANDARD 
NO. TYPE T I M E  T I KE P D I N T S  D E V I A T I O N  MEAN 

41 c3 32910706 329/0916 159 02249 e0250 
1 2  CC3 329/0650 329/0916 190 0 2 2 9 2  -01239 

5 0 9  RESJOUAL PLOTS'  NOT AVAILASLE 

5elOREMARKS'  ***EPOCH REPORT 

T I M E  OF REPOHTI PREPARED B Y '  GEOeS.GOODWIN 
DAY 277 9 02 HR 9 55 M I N  GMT 0.0. ANALYST 



D2- 1 cT;"zL-: 5 0  ORB I T  D t  TERMINATION REPORT (LUNAK E L L I P S E )  

5.1 0 .D .  I D E N T I F I C A T I O N  ND. 2F31P TAPE NO. 

I T  S t U o  I"U0. 106 5.2 EPOC H DAY 329 9 1 ' 2 1  1 15 .lbO GV 
ITEM NO. 2 F 3 1 P  

HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X -1760.5103 KM DX - .31801010 KM/SEC 

2 132.49246 KM DZ - 1 0 0 6 9 0 8 3 6  KM/SEC 
Y 252.94487 KM DY -1 .5591697 KM/S tC  

I 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 5.947 M OX 0 0 7 8 4 7  M/S X 5.947 M DX 0 0 7 8 5  M/S 
Y 141.2 lur DY 0 2 9 1 4 6  N / S  Y 141.2 M DY 0 2 9 1 5  N/S 
2 353.3 M DZ 040199 M/S 2 3 5 3 0 3  M DZ 0 4 0 2 0  M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.92 KM E f C  a 3 3 7 0 2 5  APF 168.924 DEG 
LAN 147.235 DEG I N C  11.8877 DEG TFP 25.7230 SEC 
RCA 1783.34  KM PALT 45.2548 KM PER 208.653 M I N  
APO 3596.49 KM A A L T  1858.40 K N  TA 1.58434 DEG 
LAT 1.94662 DEG LONG 317.943 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 0 HRS 2 8  M I N  SOS= 1365.0 

5 0 8  DATA SUMMARY' 

'STA DATA START STOP NUMBER STANDARD 
NO. TYPE T IME TIME P'OINTS DEVIAT ION MEAN 

4 1  c 3  3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 6  1 5 9  0 2 2 4 9  0 0 2 5 0  
1 2  CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 6  190 e 2 2 9 2  - 0  1 2 3 9  

5.9 RESIDUAL PLOTS' NOT AVAILA,BLE 
J 

SolOREMARKS' MAP TIME REPORT FOR S I T E  'F' 

TIME OF REPORT' PREPARED B Y '  GEO.S.GO03WIN 
DAY 277 9 02 HR 9 58 M I N  GMT 0.0. ANALYST 

ODPL 2f-31P MODtL C H t K  RUN 
I T E R A T I O N  NUMBER 0 



L 

-qc ¶ 8 2 -  icc%-d-,  5 .  O R b I T  DETERMINATIOk REPORT (LUNAR E L L I P S E )  

5.1" 0.00 I D E N T I F I C A T I O N  MO. 2F32P TAPE NO. 

5.2 EPOCH DAY 329 9 6 50 ' O e O O O  GMT SEQ. NO. 107 
I T E H  NO. N.A. 

HR M I N  SEC COMPUTER B ,  

5.3 STATE VECTOR (SELENOCENTRIC 1950.01 

X 500085466  YM O X  -i,49za270 KMISEC 
Y 1932.1403 KM DY - 0 1 3 0 5 6 9 4 1  KM/SEC 
Z 1335.4012 KM DZ -011951377  KM/SEC 

504 STANDARD DEVIATIONS A P R I O R I  

X 26.58 M DX. e 0 0 3 3 2  M / S  X a0000 M DX * 0 0 0 0  M/S 
Y 95.08 M DY 001616  M/S Y .OOOO M DY e O O O G  M/S 
2 128.2 M D7 005592 M/S Z e0000 M DZ e0000  M/S 

5 . 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATEl 

SMA 2689e25 KM E-CC e336797 APF 168.278 DEG 
LAN 148.099 DEG INC 12.0798 DEG TFP -1848.68 SEC 
RCA 1783.52 KM PALT 45.4312 KM PER 208.576 M I N  
APO 3594.98 KM P A L T  1856.89 KM TA 268.773 DEG 
C A T  11.7682 DEG LONG 224.867 DEG 

5.6 LUNAR HARMONICS USED'  T R I A X I A L  MOON MODL 

5.7 DATA A R C  LENGTH' 6 HRS 10 M I N  SOS= 37971 

5 . 8  DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T IME TIME P'OINTS D E V I A T I O N  MEAN 

41 c 3  3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 7  1 6 0  m7067 e5966 
41 CC3 3 2 9 / 1 0 2 3  329 /1247  197 1.0894 - 0 6 9 9 5  
1 2  CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 7  1 9 1  0 7 8 2 8  e4508 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5elOREMARKS' ***EPOCH REPORT 

T I M E  OF REPORTI PREPARED B Y '  GEOeSoGOODWIN 
DAY 277 9 03 HR 9 26 M I N  GMT 0.0. ANALYST 



c 

5 0  O R B I T  D t T E R M I N A T I Q N  REPORT (LUKAR E L L I P S E )  c2- lCU22"-f - -  

5.1 0.D.  I D E N T I F I C A T I O N  NO. 2F32P TAPE &00 

5.2 EPOCH DAY 329  9 7 ' 21 ' 15.180 GMT SEQ. NO. 1 0 7  
I T E M  FtO. 2 F 3 2 P  

HR M I N  SEC COMPUTER L) 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X -1760.3997 KM DX - 0 3 1 8 9 1 3 5 3  KIV/SEC 
Y 250.98490 KM DY -1 .5558446 KM/SEC ' ' 

Z 136.71346 KM DZ -1 .0737142 KM/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 2.055 M DX 0 0 2 1 5 9  X / S  X 2.055 M DX 00216  N/S 
Y 40.05 M by .07814 M/S Y 40.05 M DY . 0 7 d 1  N / S  
Z 97.63 M DZ 010686  M / S  2 97.63 M DZ 0 1 0 6 9  M I S  

5.5 CORRESPUNDING O R B I T A L  PARAMETEKS (SELENOGRAPHIC Tii lJE OFDATE) 

SMA 2 6 8 9 0 8 2  KP' ESC 0 3 3 7 0 2 8  APF 1 6 8 0 3 3 2  DEG 
LAN 1 4 7 0 7 9 5  DEG I I L C  '1LoO812 DEG TFP 26.0457 S E C  
RCA 1 7 8 3 0 2 7  KM PALT 4 5 0 1 8 2 9  K M  PER 208.641 M I N  

A A L T  1856.27 KM T A  1.60431 DEG APO 3596.36 KM 
L A T  2.09605 DEG LONG 317.949 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON KODL 

5.7 DATA ARC LENGTH' 0 HRS 2 8  M I N  SOS= 3 7 1 0 9  

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T I M E  T I  ivit P O I N T S  D t V I  A T  I O N  MEAN 

41 c3 3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 7  16U 0 7 0 6 7  0 5 9 6 6  
41 CC3 3 2 9 / 1 G 2 3  3 2 9 / 1 2 4 7  1 9 7  1 .0894  -06995  
12 CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 7  1 9 1  0 7 8 2 8  0 4 5 0 8  

5.9 RESIDUAL PLOTS'  NOT A V A I L A B L E '  

5o lOREMARKS'  MAP T IME REPORT FOR S I T E  ' F '  

T I M E  OF REPORT' PREPARED B Y '  GEOoS.GOODh'IN 
DAY 2 7 7  9 03 HR 9 28  M I N  GMT 0.0. ANALYST 

ODPL 2 F 3 2 P  MODEL CHEK RUN 
I T E R A T I O N  NUMBER 0 



5. ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

I T E M  P i 0 0  N.A. 
5.2  EPOCH DAY 52 9 0 1 50 ' 0.000 GMT SEQ. El00 1 2 4  

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X -2068.3065 I<M DX - 0 4 0 4 1 3 2 6 9  KM/SEC 
Y 1229.5695 KM DY -1 .1419038 KM/SEC 
Z 1464.7545 KM DZ - 0 4 3 5 9 7 9 5 3  KM/SEC 

5 . 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 324.4 M DX 0 0 6 4 8 7  M/S X 0 0 0 0 0  M DX *OOOO M/S 
Y 295.1 M DY e 1 2 2 6 4  M/S ,Y 0 0 0 0 0  M DY 00000 M / S  
2 711.6 M DZ e26357  M/S Z o0000 M DZ o0000 M/S 

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2488.67 KM ELC 0 3 3 5 7 9 7  APF 183.120 DEG 
LAN . ' 1 4 7 . 1 5 8  DEG I N C  21.0628 DEG TFP - 2 7 4 9 0 6 7  S E C '  
RCA 1785.83 KM PALT 47.7360 K M  PER 208.508 M I N  
APO 3591.52 KM A A L T  1853.43 KM TA 2 4 2 0 8 6 3  DEG 
L A T  1 9 , 1 6 4 1  DEG LONG 211.634 DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 2482.8 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T I M E  T IME P O I N T S  D E V I A T I O N  MEAN 

6 2  c3 5 2 / 0 1 2 7  5 2 / 0 3 1 2  1 7 5  0 3 0 2 0  0 0 5 2 9  
6 2  c c 3  5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 8  0 3 0 0 7  -.0002 
1 2  c 3  5 2 / 0 0 5 4  5 2 / 0 1 1 3  20 0 2 3 7 3  - 0 2 3 8 6  
1 2  cc3 52  /O 1 2 4  5 2 / 0 3 1 3  1 9 8  0 2 8 5 1  -.loo0 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

Sr lOREMARKS'  ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED 8 Y '  GEOeSoGOODWIN 
DAY 277 t 0 8  WR 9 0 7  M I N  GMT 0.D. ANALYST 

J 



5 0 1  OoD. IDENTIFICATION NO0 3F31P TAPE NC)o 
ITEM NO0 3F31P 

5.2 EPOCH DAY 52 9 1 1 3 3  1 37,610 GMT SEQo NO0 124 
HR MIN SEC COMPUTER I3 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X -572041042  KM DX l o 7 1 6 9 4 6 4  KM/SEC 
Y -1585.8205 KM DY -023723606  KN/SEC 
2 -601026883  KM DZ -080665372 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

X 87057  M DX 0 2 7 1 5 5  M/S  X 87057 M DX 0 2 7 1 5  k1/S 
Y 172.5 M DY 028U43 M/S Y 172.5 M DY 0 2 8 0 4  M I S  
Z 371.7 M DZ 0 6 6 1 4 9  M/S Z 371.7 M DZ 0 6 6 1 5  M I S  

5.5 CORRESPONDING ORdITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.37 KM EL-C 0336098  APF 1 8 3 0 1 6 4  DEG 
LAN 1 4 6 0 7 4 0  DEG I h C  2100645 DEG TFP -132.060 SEC 
RCA 1785.48 KM PALT 47.3876 K M  PER 2 0 8 0 5 8 9  M I N  
APO 3593.26 KM A A L T  1 6 5 5 0 1 7  KM T A  3 5 1 0 8 9 7  DEG 
L A T  1 0 7 7 3 3 4  DEG LONG 3 2 2 0 1 2 9  DEG 

5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON MODL 

5 0 7  DATA ARC LENGTH' 0 HRS 40 MIN SOS= 2482.8 

5.8 DATA SUMMARY' 

STA DATA START STGP NUMBER STAiVDARD 
NO. TYPE T IRE TIME PGOINTS DEVIATIOh MEAN 

6 2  c 3  5 2 / 0 1 2 7  5 2 / 0 3 1 2  175  03020  0 05 29  
6 2  c c 3  52 /0052  52 /0113  1 6  03007  -00002 
12 c3 5 2 / 0 0 5 4  52 /0113  20  02373  -02386 
1 2  c c 3  5 2 / 0  124  5 2 / 0 3 1 3  1 9 8  0 2 8 5 1  -01000 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' MAP TIME REPORT FOR S I T E  IF' 

TIME OF REP-ORT, PREPARED BY' GEOoSoGOODWIN 
DAY 277  s 08 HR s 10 M I N  GMT 0.0. ANALYST 

ODPL 3F31P 
ITERATION NUMBER 0 



- ---<: 
* ,  2 

5 0  ORBIT DETERNINATION 2EPGRT (LUNAR E L L I P S E )  

5 0 1  OoDo I D E N T I F I C A T I O N  hoe 3F32P TAPE NGo 
ITEM NO. NoAo 

5 0 2  EPOCH DAY 52 I C, ' 50 ' Q.000 GMT S E Q o  NO@ 1 2 5  
HR M I h  SEC COMPUTER B 

5 0 3  STATE VECTOR (SELENOCENTRIC 195000) 

X -2082,2249 KM O X  - 0 4 0 7 0 8 3 8 1  KM/SEC 
Y 1242,9396 KlV, DY - 1 0 1 3 6 2 6 2 3  KM/SEC 
Z 1 4 3 3 0 0 1 0 9  KM DZ - 0 4 4 8 0 0 6 8 4  KM/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 143.7 M DX 0 3 2 6 0 4  M/S X 000rJO M DX 00000 M I S  
Y 136.7 Iy DY 006023  tv/5 Y o G O 0 0  M DY e0000 bl/S 
Z 3 2 7 0 9  M DZ 0 1 2 7 4 7  M/S Z oG030 M DZ e0000 M I S  

5 0 5  CORRESPUbDING ORBITAL  PARAMETERS (SELEbOGi<APHIC TRUE OFDATE) 

SMA 2688.55 K M  ELC 0335767 APF 184.608 DEG 
LAN 145.640 DEG I N C  20.0149 3EG TFP -2749.36 SEC 
RCA 1 7 8 5 0 8 3  KM PALT 47.7361 KrX PER 2 0 8 0 4 9 4  CtIN 
APO 3591.28 KM AALT 1853.19 KM TA 242.869 DEG 
LAT i w + 3 m  DEG LONG 2 1 1 0 8 2 6  DEG 

5 0 6  LUNAR ,HARMONICS U5Ei) l  T R I A X I A L  MOON i4ODL 

5 0 7  DATA ARC LENGTH' 6 HRS 10 M I N  SOS= 35706 

508 DATA SUMMARY' 

STA DATA S T A R T  STOP NUMBER ST4NDARD 
NO0 TYPE T I N E  TIME PDINTS D E V I A T I O N  MEAN 

6 2  c3  5 2 / 0 1 2 7  5 2 1 ~ 3 1 2  175 0 8 0 3 3  ,9305 
6 2  cc3 5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 8  0 5 4 1 0  -01461  
12  c3 52 / 00 54  5 2 / 0 1 1 3  20 0 6 0 2 3  o 1 4 0 5  
12 c c 3  5 2 / 0 1 2 4  5 2 / 0 6 4 3  4 1 4  1.1387 -0.3702 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

T IME OF REPORT' PREPARED B Y '  GEOoSeGOODWIN 
DAY 277 'I 08 HR 9 5 0  M I N  GMT GeDe ANALYST 



c 

;"):" 8 ,  '? = 5. O R B I T  D c T E K M I N A T I O N  REiJcSkT (LUIPAR E L L I P S E )  . -"el  

5.1 0.0. I D E N T I F I C A T I O N  NO. 3F32P TAPE &Urn 

5.2 EPOCH D A Y  52 9 1 ' 33 ' 37.810 G N T  S E Q o  N i ) .  125 
I T E M  RO. 3F32P 

HR M I N  S E C  COMPUTER 8 

5.3. S T A T E  VECTOR ( S E L E N O C E h T R I C  1950.0) 

X -576.15057 KM C X  1.7287923 K?II/SEC 
Y -1577.8641 KM DY -*249917Ud K M / S E C  
z -618.33286 KI?I~ D Z  -e77697947 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 39.75 H DX e11923 M / S  X 39.75 &I DX e1192 M / S  
Y 84.50 M DY e13237 M/S Y 84.50 M DY 0.1324 M / S  
2 178.9 M DZ e30618 M/S Z 178.9 M D Z  e3082 M / S  

5.5 CORRESPONDI&G O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

RCA 1785.47 KIvl P A L T  47.3785 KM P E 8  208.575 M I N  
APO 3593.02 KM A A L T  1854093 KM TA 351.914 D E G  
LAT 1.17423 DEG LONG 321.997 D E G  

. . 5.6 LUNAR HARMONICS U S E D '  T R I A X I A L  MOON MODL 

5.7 D A T A  ARC L E N G T H '  0 H R S  40 M I N  SOS= 3 5 7 0 5  

5.0 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP N UM E! E ii S T AIJD AR D 
NO. T Y P E  T I M E  T I i4 E PUINTS D E V I A T I d N  ;VIEAN 

62 c3 52/0127 52/0312 175 e8039 *9305 
62 cc3 52/0052 52/0113 18 e5410 - e  1461 
12 c3 52/0054 52/01 1 3  20 e6023 e1405 
12 cc3 52/0124 5 2 / 0.6 4 3 414 1.1387 -03702 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARKS' MAP T I M E  REPORT FOR S I T E  f F *  

T I M E  OF R E P O R T '  PREPAi3ED B Y '  GEO*S.GOODWIN 
D A Y  277 I 08 HR I 52 M I N  GMT 0.1). A N A L Y S T  



5.1 0.D. I D E N T I F I C 4 S I O N  NO. 3031M TAPE NO. 
I T E M  NO. 3D31M 

5.2 EPOCH DAY 4 5  9 19 4 2  1 0.000 GMT SEQ. rig. 7 6  
HR M I N  SEC COMPUTER i3 

5 * 3  STATE VECTOR (SELENOCENTRIC 1950.0)  

X -191.17659 KM O X  - 0 9 0 6 7 9 2 5 5  KM/SEC 
Y 3090 .6111  KM DY - 0 3 1 9 1 0 7 2 3  KM/SEC 
Z 1674.3505 KM ' DZ . 1 9 5 3 8 0 5 3  KM/SEC 

A P R I O R I  5.4 STANDARD DEVIAT IONS 

X 23.52 M ' DX 0 0 3 8 3 1  M / S  X .OOOO M O X  e 0 C O C  M/S 
Y 119.4 FA DY e06010 M / S  Y oOC90 M DY oO000 M/S 
Z 228.7 Ivl DZ 0 0 7 6 3 2  P / S  Z 00000 ful DZ o O G C 0  +l/S 

5 . 5  CORRESPONDING ORbITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SbIA 2689.12 KM ECC 0 3 3 6 7 6 7  APF 1 6 0 . 8 9 2  DEG 
LAN 190.137 DEG . I N C  21,0565 DEG TFP -5176.78 SEC 
RCA 1783 .51  - K M  PALT 45.4240 KM PER 206e563  PIIN 
APO 3594.73 KM A A L T  1 6 5 6 8 6 4  KM T A  196.633 DEG 
LAT 6 .29040 DEG LONG 206.528 DEG 

' 5.6 LUNAR HARMONICS USED' T R I A X I A L  MOON E4ODL 

5.7 PATA. ARC LENGTH' 2 HRS 4 0  M I N  SOS= 2579.3 

5 0 8  DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARi) 
NO. TYPE T I M E  TIME POINTS DEVIAT ION MEAN 

6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  0 2 9 6 5  0 1 5 5 7  
6 2  C C 3  I 4 8 / 1 9 4 2  4 8 / 2 6 0 3  20 e 1 9 9 4  1 6 9 9  
1 2  cc3 48 1.2 o 1 3 4 8 / 2 1 5 7  156 83484 - a 0 3 1 8  

5.5, RESIDUAL PLOTS'  NOT AVAILAeLE 

5olOREMARKS' ***EPOCH REPORT 

T IME OF REPORT I PRkP 0 .  J I N  ARE0 B Y '  G t O  S GOODL 
DAY 2 8 7  9 09 -R 9 3 0  M I N  GMT 0.D. ANALYST 



8 2 -  1 QOe2G4 5 o ORB I T  DETERMI NAT I ON REPORT ( LUNAR ELL I P S E  ) 

5.1 0.D. I D E N T I F I C A T I O N  NO. 3D31M TAPE NO. 
1 I t P l  NU. 3051' rq 

5.2 EPOCH DAY 4 9  9 7 ' 32 ' 25.310 GMT SEQ. NO. 76 
HR M I N  SEC C O Y ~ P U T ~ H  B 

5 0 3  STATE VECTOR (SELENOCENTRIC 1950 .0 )  

X - 5 4 1 0 2 9 6 0 7  KM DX 1.7251318 K M / S E C  
Y -1587 ,8717  KM D Y  - 0 2 2 6 1 4 5 8 0  KM/SEC 
Z -608.12941 KM DZ - 0 8 0 3 2 7 5 3 2  K?l /SCC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 13001 M DX 0 0 9 / 4 8  M / S  X 1 3 0  0 1 Pi ux e C 9 f 5  PJ a/s 
Y 26.75 M DY 0 1 3 2 4 8  F?/S Y 26.75 M DY 0 1 3 2 5  MIS 
2 59.77 M DZ 0 2 2 4 6 7  M / S  Z 59.77 M DZ 02247  M / S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2690.18 KM ECC 0 3 3 7 5 2 8  APF 181.322 DEG 
LAN 183.480 DEG I N C  2 1 , 0 6 7 1  DEG TFP -92.9760 S E C  
RCA 1782.17 KM PALT 44.oa2z KM PER 2 0 8 . 6 8 4  N I N  
APO 3 5 9 8 0 2 0  KM A A L T  1860 .11  KM T A  354 .271  DEG 
LAT 1.58258 DEG L O Y G  3 5 9 0 1 6 7  DEG 

506 'LUNAR HARMONICS USED(  T R I A X I A L  NOON i.1ODL 

5.7 DATA ARC LENGTH' 11 HRS 47 M I N  SOS= -6.4560 

5.8 DATA SUMMARY' 

STA DATA START STOP 'NUMBER STANDARD 
NO. TYPE T I M E  TIME P O I N T S  D E V I A T I O N  MEAN 

6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  e2965  0 1 5 5 7  
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 0 0 3  20 e 1 9 9 4  0 1 6 9 9  I 

1 2  cc3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  1 6 6  0 3 4 8 4  -.c)318 
I 

5.9 RESIDUAL PLOTS'  NOT AVAILABLE 
1 
I 5 0  10REMARKS' MAP T I M E  REPORT FOR S I T E  I D t  I 
I 

T I M E  OF REPORT' PREPARED B Y '  GEOoSeGOODWIN 
D A Y  287  9- 09 MR 9 3 4  M I N  GMT OoDo AFjALYST I 

I 



50 O R b I T  D E T E R M I N A T I O  

5.1 0.00 I D E N T I F I C A T X O 5 I  N O 0  3F31M T A P E  NO. 
I T E M  NO. 3 F 3 1 M  

5.2 E P O C H  D A Y  5 1  9 1 4  ' 25 ' 0.000 GMT SEGe NO. 1 2 6  
HR M I N  S E C  COibLPUTER c3 

503 S T A T E  VECTOR ( S E L E N O C E N T R I C  195000) 

X - 2 0 7 5 0 8 0 1 1  KM D X  - 0 3 9 4 0 4 6 1 4  K M / S Z C  

2 1 4 5 0 o 9 9 0 6  KM D Z  - 8 4 4 4 1 2 5 5 8  K K / S E C  

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 55.60 M DX 0 0 1 1 6 8  M / S  X 6 O O O O  M DX .OOOO M / S  

Z 131.3 iVt D Z  .03724 M/S Z .OC;30 M DL .OOOO M / S  
Y 61.26 M DY 0 0 1 8 2 4  K / S  Y 00300 M DY e0000 t Y / S  

5.5 C O R R E S P O N D I N G  O R i 3 I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE CFDATE) 

S N A  2686.70 KEr, E C C  0 3 3 6 2 6 3  A P F  182.993 OEG 
L A N  1 5 2 0 8 4 7  DEG I N C  2 0 0 9 8 9 4  D E G  T F P  - 2 7 1 9 0 6 7  SEC 
R C k  1784.59 KM P A L T  46.4995 KIY PER 2 0 5 0 5 1 1  X I N  
A P O  3592.81 Kt"I A A L T  1 8 5 4 0 7 2  KM T A  243.558 3 E G  
L A T  19 ,1842  D E G  LONG 217.325 D E G  

' 5.6 LUiVAR HARKOIVJCS U S E D '  T R I A X I A L '  ?;CON XLDL 

5.7 DATA ARC L E N G T r , '  2 HRS 40 M I N  S3S= 1714.4 

5.8 D A T A  SUMMARY'  

S T A  D A T A  S T A R T  STOP NUMeER S T A N D A R D  
NO. T Y P E  T I M 5  T I M E  P O I N T S  D E V I A T I O N  H E A N  

6 2  cc3 5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  0 2 9 4 4  - 0 0 5 9 8  
41 c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  0 4 0 1 4  - 0 1 3 7 2  

509  RESIDUAL P L O T S '  NOT A V A I L A B L E  

5 0 1 0 R E i 4 A R K S '  * *+EPOCH REPORT 

T I M E  OF R E P O R T 1  P R E P A R E D  B Y '  GEOoSoGCOPh ' IN  
D A Y  287 9 . 0 6  HR 9 36 M I &  GHT OoDo AjVALYST 



3 - y -  f po(Q2c-j 58 O R B I T  D E T E R M I N A T I O N  2 E F 3 F i T  ( L U h A R  ELLIPSE) 

T A P E  NO. 
I T E M  NC;. 3F311L1 

5.1 0.00 I D E N T I F I C ,  T I C N  NO. 3F31!*; 

5.2 E P O C H  D A Y  52 9 1 8 33 ' 37.810 GMT S E Q e  '13. 126 
HR F4IN S E C  CCbiPUTER E 

5.3 S T A T E  VECTOR ( S E L E N O C E h T R I C  1950e0) 

X -578.72151 KM i)X 1.7 1651% KiVi/SEC 
Y -1584mC990 Ki4 DY -024216672 KI*i/SEC 
Z -6OGe66219 KM D L  - .80560360 K I ~ / S E C  

t 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  . 

X 115.4 M OX e06130 Pi /S  x 11 5.4 E.! [JX 00613 I4/S 
Y 28.74 M DY e59609 M / S  Y 28.74 M DY e 0 9 6 1  M I S  
Z 82.69 M DZ e12575 M/S 2 82.69 M D Z  012.57 rY/S 

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

' S M A  2689.44 KM ECC 0 3 3 0 1 3 4  AP t- l l 3 3 0 4 2 d  U k G  
L A N  146.557 DEG I N C  20.9744 DEG T F P  -136.795 SEC 
R C A  1785.43 KM P A L T  47.3437 KP: PkK 2080598  ,4114 
APO 3593.46 KM A A L T  1655.37 Kb! T k  351.667 DEG 
L A T  1.77543 DEG LONG 321.919 DEG 

3 
5.7 D A T A  ARC L E N G T H '  11 HRS 5 MIA sos= -301.86 

5 e8 D A T A  SUMf4ki lY 

S T A  D A T A  S T A R T  S TCP NUMB ER 5 TAN DAR D 
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAPJ 

6 2  cc3 51/1425 51/1642 229 02'344 -00598 
41 c3 51/1425 51/1557 152 0 4 0 1 4  - 0  1372 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 .10RENARKS'  MA*'  T I C I E  REPORT FOR S I T E  'F '  

T I Z E  OF R E P O R T '  PREPARED B Y '  GEOeSeGdODWIN 
D A Y  287 9 d6 HR 9 42 M I N  G I ~ T  0.0. A N A L Y S T  



c 

5. ORBIT  DETERMINATIOh KEPCIRT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  XO, l i341P TAPE NO. 

5.2 EPOCH DAY 2 3 2  9 1 Y  45  ' C i e O d O  GMT SEQ. NO. 010 
ITEM R O O  l t 3 4 1 P  

HR M I N  SEC COMPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  . 

X 1281,1161 K M  DX 0 8 5 2 9 3 8 5 3  K M / S E C  
Y -3089.8932 KM DY 0 4 3 4 2 2 5 7 2  KM/SEC 
2 -876,10724 Krjt DZ 0 3 8 3 3 0 7 4 9  KK/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

x 3  7.17 M DX * 2 2 8 4 4  ?f ' / s  x 00 G O O  M DX .O 000 M / S  
Y 273.6 M DY 0 0 5 2 0 4  M / S  Y .OOGO Er, DY . d ~ i j O  M/S 
Z 917.9 M DZ e00607 M / S  Z e O O O O  M DZ .Or?OO M/S  

5.5 CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SF14 2765,060 K1.i ECC e 2 9 6 4 2 1  APF 184.176 9EG 
LAN 242.619 DEG INC 12.1370 DEG TFP -5021.18 SEC 
R C A  1 9 4 5 0 8 2  Kl* PALT 207.731 Kr?l P E R .  217.521 M I N  
APO 3585.39 KM AALT 1847.30 K M  T A  204.160 DEG 
L A T  5 0 7 2 7 2 3  DEG LONG 2 7 ~ 0 4 1 7  DEG 

5.6 LUNAR HARMONICS USED' MOD 4TH ORDER. 7 10 

5.7 DATA ARC LENGTH' 2 HRS 0 M I N  SOS= 67.095 

5.8 DATA SUMMARY' 

STA DATA START STOP Nub1 8 E Re S T AND AR D 
NO. TYPE T I M E  TIME POINTS D E V I A T I O N  MEAN 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 2 / 2 1 " 3  164 a 3 7 6 3  -.ou22 
6 1  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  7 1  0 0 3 8 8  -00019 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS* ***EPOCii REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D. SARROW 
DAY 2 8 7  9 05 HR 9 2 1  I Y I N '  GMT 0.D. ANALYST 



0 2 -  rr,?C;"..-1 
5. O R B I T  DETERKINATICN 2IEPGilT (LUNAR E L L I P S E )  

5 0 1  0.D. I O E X T I F I C 4 T I C ; :  '10. lE41P TAPE NO. 
I T E M  NO. lb41P 

5 0 2  EPOCH DAY 2 3 2  9 2 1  ' i) 36.930 G M T  5EQ. NO. 010 
HR M I N  SEC CONPUTER G 

X 88401406ci KM DX -1.6098283 KI.;/SEC 
Y 1575.3032 KM DY e74196652 KM/SEC 
Z 833.95770 K M  DZ -011746375 K N / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 32.33 M DX 005160 IY/S X 32.33 N DX oG516 M I S  
Y 160.7 F! DY e04860 M/S Y 169.7 M DY 00486 M I S  
z 269.2 M DZ .38'e68 MIS z 269.2 M oz .3887 M / S  

5.5 CORRESPONDING O R d I T A L  PARAMETERS (SELENOGRAPHIC TRUE 'OFDATE) 

SMA '2766.40 KM E C C  0296638 APF 184.152' DEG 
LAN 241.947 DEG I N C  12,1333 DEG TFP -483.779 SEC 
RCA 1945.78 KM PALT 2U7.693 KM PER 217.615 M I N  
APO 3587.02 KM AALT 1848e93 KIY T A  334.635 DEG 
L A T  4.36175 DEG LONG 41.1670 DEG 

5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10 

5.7 DATA ARC LENGTH' 1 HRS 1 2  M I N  SOS= 66.752 

508 DATA SUMMARY' 

STA DATA START STOP NWIGEK STANDARD 
NO. TYPE T I M E  T I NE P O I N T S  D E V I A T I O N  ;YIEAN 

1 2  C C 3  232/1947 2 3 2 / 2 1 3 3  104  e0763 -e5022 
6 1  c3 232/1945 232/2058 71 e0388 -0uc119 

1. 

5.9 RESIDUAL PLOTS'  NOT AVAILABLE 

5.1OREMARKS' MAP T I X E  REPORT F O R ' S I T E  g B '  

T I M E  OF REPORT' PHFPARED B Y '  GAYLE 0. BARROW 
D A Y  287 9 05 HR 9 23 M I N  GMT 0.0. ANALYST 

. -  I 



5.2 EPOCH DAY 232 9 19 ' 45 ' G e O ( 1 3  GMT 5EQ. EO. G l l  
HR M I N  SEC COMPUTER G 

12 CC3 2 3 2 / 1 9 4 7  2 3 3 / 0 1 1 1  2 5 9  1.5303 00665  
6 1  c 3  2 3 2 / 1 9 4 5  232/2Cr58 7 1  0 9 6 6 6  a9623  

5.9  RESIDUAL PLOTS' NOT AVAILABLE 

5.1OREVARKS' ***EPOCH REPORT 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X 1280.6530 KM O X  085319856  KK/SEC 
Y -3088,4283 KM DY e 4 3 3 7 5 6 8 8  KM/SEC 
2 -880.91794 KM DZ 0 3 8 3 3 8 2 6 1  KP!/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 1 7 0 7 2  M DX e01415  M/S X .GO02 M DX .OOOO N /S  
Y 132.5 M DY 002448 M/S Y a0050 M DY o00OG M I S  
Z 43806  M DZ ,00413 M / S  2 ,300C M DZ e0000 M I S  

5.5 CORRESPONDING O R B I T A L  PARAKET'RS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2765.42 KM ECC 0296399 APF 183.833 DEG 
L A N  242 ,943  OEG I N C  12.0968 DEG TFP -5020.84 SEC 
RCA 1945.75 KM PALT 2 ~ 7 , 6 6 4  K!4 PER 217.499 M I N .  
APO 3585.09 K M  A A L T  1847.i)O KM T A  204.158 . DEG 
L A T  5.64449 DEG LONG 2 7 6 0 4 0 5  DEG 

I 
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10 I 

! 
1 
! 

I 5.7 DATA ARC LENGTH' 5 HRS 40 lY IN SOS= 7 0 0 9 9  I 

508 DATA SUMMARY' 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROrJ 
DAY 287 9 0 5  HR 9 40 M I N  GMT 0.D. ANALYST 

I 
! 



c:'.. ' ;;,'2&1 
5 .  ORBIT DETERblINATIOR X E P d R i  (LUNAR E L L I P S E )  

5 0 1  000. I D E Y T I F I C A T T O N  F:C*e 1B42P TAPE NO. 
I T E M  NO. l 8 4 2 P  

5.2 EPOCH DAY 232 y 21  ' 0 ' 36.930 GXT SEQ. NO. 011 
HR M I N  SEC COMPUTER G 

5 . 3  STATE VECTO3 (SELEhOCEhTHIC 1950.U)  

X 883.96763 KM DX -1.6101416 KM/SEC 
Y 1574.448Cl KM DY 0 7 4 1 6 9 8 4 1  KM/SEC 
Z 835.45055 KM DZ -61156934U KM/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 17.18 M DX eG2465 M/S X 17.18 M O X  03246 M I S  
Y 76.54 P DY 002416 M / S  Y 76.54 M DY 00242 M / S  
Z 126.8 M DZ 016791 M / S  Z 126.8 M 02 0 1 8 7 9  M I 5  

5.5 CURRESPUNDING O R E I T A L  PARAKETEilS ( S E L E N O G ~ A P H I C  TRUE OFDATE) 

SMA 2766022 KM ECC -296616 APF 183.809 DEG 
LAN 242.272 DEG I N C  1LoU930 DEG TFP -483.441 SEC 
R C A  1945.72 KM P A L i  2G7.626 K?'B PER 217.594 M I N  
APO 3586.73 KM A A L T  1848.64 KM T A  33'4.651 DEC 
L A T  4.41140 DEG LONG 41.1678 DEG 

5.6 LUNAR HARMONICS USED' '  MOD 4 T H  ORDER - 10 

5.7 DATA ARC LENGTH' 1 HRS 1 2  M I N  SOS= 69937 

5.8 DATA SUMMARY' 

STA DATA START STOP NUM'IBER STAN@AR;> 
NO. TYPE T I M E  T IME P O I ~ T S  DEVIATION MEAN 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / G 1 1 l  259  1.5303 e0665 
6 1  c3 2 3 2 / 1 9 4 5  232/2G56 7 1  0 9 6 6 6  e9623 

5,3 RESIDUAL PLOTS'  NOT A V A I L A B L E  , 
i 

5olOREMARKS' MAP T I M E  REPORT FOR S I T E  $88 

T I M E  OF REPORT' PREPARED B Y '  GAYLE Dm EARROh' 
D A Y  287 9 05 HR 9 43 M I N  GMT O.D* ANALYST 



5 .  O R B I T  DETFRMINATIO N F :  

5.1 0.D. I D E N T I F I C P T I G h  K C *  2C41P TAPE h!Oe 
I T E M  NO. 2B41P 

5.2 EPOCH DAY 322 9 2 3  ' 36 ' '3.000 GMT SEQ. NO. 0 2 8  
HR M I N  SEC COMPtJTER G 

5.3 STATE VECTOS [SELENOCENTRIC l950r0) 

X 3445.6764 K M  DX a293C1694 KM/SEC 
Y -861.67314 KM DY e74507678  KM/SEC 
Z -538.45255 KN DZ e 5 1 5 4 6 4 9 0  KM/SEC 

5.4 STANDARD D E V I A T I C N S  A P R I O R I  

X 13.C1 M DX e 0 2 3 5 1  M / S  X * i ) O c I O  M DX e0000 N/S 
Y 569.6 M DY e 2 9 b 5 4  M / S  Y e0030 F? DY .030G M/S 
2 931.5 M DZ a43065  R / S  Z e 0 0 3 0  M DZ e0000 M / S  

5.5 CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689e67  KM ECC e336523  APF 164.668 DEG 
L A N  23'3.793 DEG 1NC 12.118il  DEG TFP 6062.35 bEC 
RCA 1784.52 KN PALT 46.4306 KM PER 208.625 M I N  

177 .021  DEG APO 3594.83  KM A A L T  1856.74 K M  T A  
L A T  356.218 DEG LOhG 215.864 DEG 

5.6 LUNAR HARNONICS USED'  ROD 4TH ORDER - 10 

5.7 DATA ARC LENGTH' 3 H R S  U M I N  SOS= 973.03 

5.8 D A T A  S U Y M A R Y ~  

STA DATA START STOP NUMBER STAKDARD 
NO, TYPE T I M E  T I  NE P O I N T S  D E V I A T I O N  MEAN 

1 2  CC3 3 2 2 / 2 d 3 6  3 2 2 / 2 3 0 O  2 2 6  e 1 9 9 5  1 3 7 7  
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130 e 0 6 6 2  i a  

5.9 RESIDUAL PLQTS'  NOT AVAILAt3LE 

5 e 1 0 R €MA R KS ' ***EPOCH REPORT 

T I M E  O F  REPORT' PREPARED B Y '  GAYLE D. SARROd 
0.D. ANALYST DAY 2 8 7  9 06  HR 9 GC, M I N  GMT 



5.1 0 . D .  I D E ~ T ! F I C A T I G ' Y  KO. 2E41P T A P E  KO. 
I w. 2i34i t~  

5.2 E P O C H  D A Y  3 2 2  9 2 2  1 2 3  1 16.6C;O Gi4T SEQ. FiO. 0 2 8  
HR M I N  5EC COi4PUTER G 

5.3 S T 4 T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 . 0 )  

X - 1 7 2 6 . 8 7 1 7  KM D X  - 0 4 7 0 2 1 4 9 9  r ( K / S E C  
Y 3 7 9 . 7 5 7 7 9  KM D Y  -1 .5294892  K M / S E C  
2 2 3 4 . 2 2 4 5 7  K M  D Z  - 1 . 0 5 5 7 8 ~ 8  KM/SEC 

5.4 S T A N D A R D  D E V I A T I @ I \ ! S  A P21021 

x 1 .454  M DX . r ~ 3 t ~ 2 3  w s  x 1.454 ,v, ax . c 3 a  w s  
Y 304.2 M DY a 5 6 4 2 0  M / S  Y 304.2  M [>Y 0 5 6 4 2  X I S  
Z 487.2 M D Z  0 8 3 4 8 7  M/S Z 487.2 M i>Z 0 8 3 4 9  IV/S 

5.5 C O R R E S P O N D I N G  ORB1 T A L  P A h l A M k T E k s  (SELEIU.IGKAPHIC TX UL U F 5 A T E  ) 

1 6 4 . 6 8 1  D t G  
L A N  232.837 D E G  I N C  1 2 e 1 1 i ) O  DEG TFP -17 .4039 S E C  

APO 3597 .02  KIX A A L T  1b56 .93  Ki.1 T A  3 5 8 0 9 2 8  D E G  
L A T  3 0 3 9 3 8 9  D E G  L O N G  3 6 . 7 9 2 2  DEG 

SMA 2690 .26  KJV, ECC 0 3 3 7 0 5 2  Apt 

RCA 1 7 8 3 . 5 0  KC1 P A L T  4 5 . 4 1 2 9  K H  P k d  268 .693  i 4 I N  

5.6 L U N A R  HARE.*lONICS U S E D '  COD 4 T H  ORDER - 12 
5.7 D A T A  ARC L E N G T H '  1 H R S  44 M I N  SOS= 9 1 3 e C 2  

5.8 D A T A  SUNMARY'  

1 S T A  D A T  A S T A H T  S T O P  NUl4BtK 1 . l i d  
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  N E A N  

1 2  CC3 3 2 2 / 2 0 3 6  3 2 2 / 2 3 u u  2 2 6  1 9 9 5  01377 '  
6 1  c3 3 2 2 / 2 9 3 7  3 2 2 / 2 1 4 4  1 3 0  0 0 6 6 2  a0078 

5.9 R t S I O U A L  PLOTS'  NOT A V A I L A B L E  

5 .10REMARKS'  MAP T I M E  R E P O R T  FOR S I T E  'E!' 

T I M E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D o  EARKO'd 
D A Y  2 8 7  9 06 HH 9 0 3  M I N  GNT 0.D. A N A L Y S l  



- ., 1 .9 D2.- l*nrb-L,-i 
5. ORBIT  DETERMINATIOh REPORT (LdJNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O i \  NO. 2 8 4 2 P  TAPE XO. 
I T E M  Ni). 2 8 4 2 P  

5.2 EPOCH DAY 322 9 2 0  ' 36  ' 0.000 GMT SEQ. No. 0 2 9  
HR M I N  SEC COKPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X 3366.6704 K M  O X  0 2 9 8 5 1 7 1 0  KM/SEC 
Y -467.88774 Krd DY 8 8 6 9 9 9 7 8 7  KM/SEC 
Z -1277.6715 KM DZ 0 3 1 6 7 7 4 5 2  KM/SEC 

5.4 STANDARD DEVIATIONS A PRIOi3I  

X 151.2 M DX 0 0 3 4 6 3  M/S X .OOOO M DX ~ 0 0 0 0  M I S  
Y 100.4 M DY eG8303 M/S Y a O 3 C O  M DY e0000 M I S  
2 4 3 9 . 3  M DZ e 1 9 6 7 5  M/S Z e O ( i 3 a  M DL o00GO N/S 

5 . 5  CORRESPONDING ORGITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATEI 

SMA - 3 0 4 0 2 1 6  KN ECC 6 1 G 2 0 9 2  APF 176.060 DEG 
LAN 286.278 DEG I N C  9 9 0 2 0 2 7  DEG TFP 2231.68 SEC 
R C A  20759.7 KM PALT 19021.6 K M  PER e 0 0 0 G O O  M I N  
APO w O O 0 O c ) O  KM A A L T  eOOOCC0 KM TA 76.2391 DEG 
LAT 289.882 DEG LONG 79.6626 DEG 

5.6 LUNAR HARMONICS USED' POD 4TH ORDER - 10  

5.7 DATA ARC LENGTH' 6 HRS 10 MXN SOS= +.OE+ 

5.8 DATA SUMMARY' 

STA DATA START STOP NOMBER ST'ANCARD 
N O W  TYPE T IME TIME POINTS DEVIAT ION MEAR 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  4 3 1  62a3.2336 1348 .1264  
6 1  c 3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 U  2 4 3 . 8 6 8 3  -485.9260 

5.9 RESIOUAL PLOTS' NOT AVAILABLE 

5. lOREMARKS' ***EPOCH REPORT 
THERE IS A SLIGHT PROBLEM OF NON-CONVERGEhCE WITH T h I S  
MODEL ~ 1 1 1 l 1 1 1  T R Y  AGAIN ( ) @ 1 1 )  

T I M E  OF REPORT' PREPARED B Y '  GAYLE D. BARROW 
DAY 2 8 7  9 07 HR 9 2 0  M I N  GNT 000. ANALYST 



5.1 0.0. I D E N T I F I C A T I O N  NO* 2D41P TAPE NO. 
L T t i , t  hO. 2D41P 

5.2 EPCICH DAY 3 2 6  9 2 2  1 45 ' D.OLt0 GMT SEQ. NO. 0 5 9  
HR M I N  SEC COMP U T E R C 

5.3 STATE VECTOR (SELENOCENTRIC 1950.01 

X 2 5 9 6  5 & K DX *.894180LL KM/5 cc 
Y 1409:2::4 K: DY e 6 0 1 4 9 3 5 8  K#/SEC 
z 1012.0209 K M DL .3 2 3 9 6  K N / S t C  

5,4 STANDAKD D t V I A T I O N S  A PKIOKL 

DX ' e O G O 0  M/S x 21.95 M DX e 0 0 8 7 3  M/S X . O O O i )  M 
Y 171.9 M DY , 0 5 2 9 1  M/S  Y 00000 M DY .GO00 M I S  
'Z 185.9 M DZ . l o 0 3 3  M/S 2 e0900 M DZ .0000 b.1/S 

5.5 CORRESPOMDING O R d I T A L  PARAMETERS (SELENOGKAPhIC T R U E  OFDATk) 

SMA 2689.45 K i d  ECC .33a28a  APF 167.378 D L G  
LAN 178.977 DEG ?NC 11.9282 DEG TFP -3530.28 sEC 
RCA 1779.64 KM PALT 41.55Li4 Ki4 P EH 208.599 1'411'4 
APO 3599.26 KM AALT 1061.17 KM T A  225.350 DEG 
L A T  6.41593 DEG LONG 211.139 DEG 

5 e 6  LUPiAR HARMONICS USED' MOD 4TH ORDER - 10 

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 1583.1 

5.8 DATA SUMYARY' 

STA O A T A  START STOP NOKBER S T AND A R D  
NO. TYPE T I M E  T I N E  POINTS D E V I A T I O N  Ib;EAN 

1 1 3  e 2 6 6 5  - 0 0 2 9 6  
6 1  c 3  3 2 6 / 2 2 5 U  3 2 7 / 0 1 ( / 9  1 3 1  0 2 5 7 9  e o 3 9 7  
1 2  CC3 3 2 6 / 2 2 5 2  327 /01 '39  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5.1OREMARKS' ***EPOCH REPORT 

T IME OF REPORTI PREPARED i 3 Y '  GAYLE 0. EARROlJ 
DAY 2 8 7  9 09 HR 9 0 3  M I N  GMT 0.5. ANALYST 



3 ,  ; -, c L I  - .  - c - 
5 0  ORBIT DETERMINATION FiEPORT (LUNAR E L L I P S E )  

5 0 1  0100 I O E N T I F I C A T I O N  600 2D41P T4PE NO0 
I T E M  NO0 2D41P 

5.2 EPOCH DAY 3 2 6  9 2 3  ' 4 7  ' 1 3 0 7 2 G  GMT SEO. NO0 0 5 9  
HR M I N  SEC COMPUTER G 

5.3 STATE VECTOR (SELENOCEkTRIC 1950.C) 

X -1789.3043 KM DX - 0 0 7 3 9 ' 5 1 3 0  KE/I/SEC 
Y -7.6610247 KM DY - 1 0 5 7 8 2 5 0 5  KM/SEC 
Z - 4 0 0 8 5 1 4 0 5  KM DZ -1 .0769215 KM/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 1 0 3 5 5  M DX 0 3 2 4 0 2  M/S  X 1.355 M UX 0 0 2 4 0  PI15 
Y 20.6L.M DY 0 1 6 3 1 5  M/S Y 20.61 M DY 0 1 6 3 2  M/S  
Z 1 9 0 3 7  Iy DZ e 2 3 7 7 9  M/S 2 1 9 0 3 7  M 02 0 2 3 7 8  FI/S 

5 0 5  CORRESPONDING ORBITAL  PAHAIXETEHS (SELENOGdAPHIC TRUE OFDATE) 

SMA 2693.34 KM ECC 0 3 3 6 7 3 1  , APF 167.468 DEG 
LAN 178.377 DEG I N C  11.9185 DEG TFP 203.043 SEC 
R C A  1779004 KM PALT 46.9459 K M  PER 2 0 8 0 7 0 2  I 4 I N  
A P O  3601.64 KM AALT 1863.55  K M  T A  1 2 0 5 0 9 6  DEG 
L A T  0 0 0 4 5 6 6  DEG LONG 3 5 8 0 3 5 6  DEG 

506 LUNAR HARMONICS USED' MOD 4TH OiiDER - 10 

5 0 7  O A T A  ARC LENGTH' U HRS 5 9  M I N  SO5= 1583.1  . 

508 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE T I M E  TIME POINTS D E V I A T I O N  MEAN 

i 
1 2  C C 3  3 2 6 / 2 2 5 2  3 2 7 / v 1 u 9  1 1 3  0 2 6 6 5  - 0 0 2 9 6  
6 1  c3 3 2 6 / 2 2 5 0  3 2 7 / t i l C 9  1 3 1  0 2 5 7 9  0 0 3 9 7  

I 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

I 

~ 

5.1OREMARKS' MAP T IME REPORT FOR S I T E  I D '  

. T I M E  OF REPORT* PREPARE0 B Y '  GAYLE Do BARROW 
DAY, 2 8 7  9 09 HR 9 06 N I N  GMT O o D e  ANALYST 



TAPE NO. 5.1 O O D I  I D E N T I F I C A T I O N  & O e  2 0 4 2 P  
A i ti*i NU. LuqLr 

5 0 2  EPOCH DAY 326  9 22 ' 45 ' G.GOG GKT 5EQ. &O* 060 
HR M I N  SEC COMPUTER G 

5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X 2 5 9 6 . 1 6 ~ J 5  KM O X  ' e 8 9 4 2 6 6 3 2  KP I /SEC 
Y 1412.0732 KM DY - 6 0 2 4 3 9 6 3  KN/SEC 
2 1068.6360 KM DZ e39069579  KM/SEC 

5.4 STANDARD D E V I A T I O N S  A PRIOR I 

X 1 7 0 9 0  M DX i o 0 7 1 3  M/S X e0030 PI DX o G O G 0  N/S  
Y 138.1 M DY e 0 4 3 5 3  M/S Y .03G3 M DY .0300 N/S  
2 1 4 8 0 9  M DZ e 0 8 3 0 9  M/S Z .OdOa M DZ .Lid30 M / S  

5 0 5  CORRESPONDING O R B I T A L  PARANETERS (SELENOG2APHIC TRUE OI-DXTE 9 

Si4A 2689.36 K M '  ECC e336266 API- 167o3d6 D t G  
LAIY 178 .981  DEC I N C  1 1 . 7 8 ~ 8  CEG TFP -353d.23 bEC 
RCA 1779.64 KM PALT 41 .5537  kE.1 PER 208.588 M I N  

225.350 DEG 
I A T  6 .33871  DE6 LONG 211.164 DE6 
APO 3599.68 KM A A L T  186U.99 K M  T A  

5.6 'LUNAR HARMONICS USED, MOD 4TH ORDER - 10 

5.7 DATA ARC LENGTH' 6 HRS 10 M I N  SOS= 6 4 7 9 0 8  

5 . 8  DATA SUMMARY' 

STA DATA START STOP NUMSER STANDARD 
NO. TYPE T I M E  T I ME POIPJTS D E V I A T I O N  MEAN 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / u 4 3 9  2 2 9  e 4 5 6 4  e 0 2 8 7  
6 1  C3 3 2 6 / 2 2 5 ~  3 2 7 / ~ 1 u 9  1 3 1  e 3 7 0 4  e 1 3 8 7  

5.9 R t S I D U A L  PLOTS'  NOT AVAILABLE 

5 10 R EP A R KS ' ***EPOCH REPORT 

T I M E  OF REPORT, PREPARED B Y '  GAYLE 0. BARROW 
DAY 287  9 09 HR 9 2 3  M I R  GMT 0.0. ANALYST 



5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.0) 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 09738 M DX o01959 M/S X 09738 M DX e0196 M I S  

SMA 2690.25 K M  ECC 0338709 A P F  167.476 DEG 
LAN 178.381 DEG INC 11.7711 OEG TFP 203.121 SEC 
RCA 1779.04 KM P A L T  40.9469 K M  PER 208.691 M I N  
APO 3601.46 KM A A L T  1863.37 KM T A  12.5143 DEG 
L A T  oOO2O14 DEG LOKG 358.371 DEG 

5 0 6  LUNAR H A R N O N I C S  USED8 MOD 4 T H  ORDER - 10 

5.7 D A T A  ARC LENGTH'  U H R S  59 M I N  SOS= 6419.5 

5.0 D A T A  SUMMARY' 

STA D A T A  STAH STOP NClr'4BER STANDARD 
NO. T Y P E  T I M E  T I K E  P O I N T S  D E V I A T I O N  M E A N  

12 CC3 326/2252 327/0439 229 4 4 5 6 4  e0287 
61 c3 326/2250 327/01(39 131 03704 01387 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1ORtMARKS t MAP T I M E  R t P O R T  I-OR S I T E  ' 0 '  

T I M E  OF REPORT '  PREPARED B Y '  G A Y L E  D o  BARROW 

58 



5 0  ORBIT DETERMINATION 

5 0 1  0.D. IDENTIFICATIC; :  P;OO 3D41P TAPE 1'400 
\ I I 4 h O  U41P 

S E Q o  NO. 077 5 0 2  EPOCH DAY 4 9  t 6 1 3  ' O o O O C  GMT 
HR M I N  SEC COtYPUTEH G 

5 0 3  STATE VECTOR (SELEhOCENTRIC 1950.O) 

x - 4 9 6 0 3 0 9 9 r  K ,Y D X  - 0 8 9 6 2 2 2 4 4  Ki4/ S t L  
Y 2975,8271 KrLt i j Y  - 0 4 2 9 3 6 1 3 6  KM/SEC 
Z 1713.5133 KM DZ 0 1 2 3 4 1 0 0 1  KH/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O K I  

X 10003 M OX 0 1 3 7 5 5  K/S X o O Q ( 1 3  E.! O X  'ob000 M I S  
Y 447.8 M DY .2C63O M / S  Y .OOGO M DY .0000 M I S  
Z 800.3 M DZ .28258 X / S  Z .3030 r".F, DZ .0000 M / S  

5 0 5  CORRESPONDIhG 0231 T A L  PA~AIYETERS (SELEI'IOG&APHIC TRUE OFDATEl 

SMA 2 6 8 8 0 9 4  K;-i E C C  0 3 3 7 0 1 3  APF i ao .680  DEG 
LAN 1 8 4 0 5 5 2  DEG INC 2 ~ 0 3 9 6 7  3EG TFP - 4 8 5 4 0 5 1  SEC 

APO 3 5 9 5 0 1 5  K K  A A L T  1357.06 K > 4  T A  2 0 1 0 7 5 1  DEG 
L A T  7.70692 DEG L O h G  2 0 5 0 8 9 5  DEG 

3 RCA 1182.73 KI"1 2 0  0 

5.6 LUNAR HARKONICS U S t D '  i'/rOD 4TH ORDER - 10 

5 0 7  DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 1 1 7 5 0 8  

5.8 DATA SUMMARY' 

STA DATA START ' S TO? N U,Y 8 E l i  S T AIL D A f? D 
NO. TYPE T I K E  TIME POINTS DEVIAT ION MEAN 

4 1  c 3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  3 9  0 1 7 3 4  - 0 0 9 6 6  
4 1  c c 3  49/c)705 49 /c i6?4  181, a 3 6 7  -00515 
1 2  c 3  4 9 / 0 7 3 6  4 9 / 0 7 0 9  4 0 1 3 0 9  0 6 3 0 1  
1 2  c c 3  49/ i )613 4 9 / 0 6 5 9  4 3  01402 '  - 0 0 6 6 5  

5.9 RESIDUAL PLOTS' iJOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

- 

TIME OF REPORT( PREPARED ' a v  GAYLE 3.  BARRON 
DAY 2 8 7  9 09 HH 9 4 5  M I &  GMT 0000 ANALYST 



5.2 EPOCH DAY 49 9 7 1 3 2  ' 25.310 GMT SEQ. NO0 077 
HR i 4 I N  SEC COMPUTER G 

5 0 3  STATE VECTOR (SELEKOCEXTRIC 1950.0)  

X -536.00008 KK DX 1 0 7 3 3 7 6 3 7  E;M/sEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X '77.78 ,V, DX 0 2 7 4 2 5  N /S  X 77.78 M O X  0 2 7 4 3  M / S  
Y 13.12 M DY 0 5 1 2 4 7  N /S  Y 13.12 M DY 0 5 1 2 5  MIS 
Z 101.5 p/1 DZ 0 7 5 7 8 3  I ~ / S  L 1C1.5 I4 DZ 0 7 5 7 8  M / S  

5 0 5  COHHESPOhDING O R J I T A L  PARANETEKS (SELENOGi?APHIC TRUE OFDATE) 

SMA 2 6 8 9 0 9 6  KM ECC 0 3 3 7 5 1 4  APF i a 3 . 9 ~ 1  DEG 
LAN 1 8 3 0 8 0 6  DEG I N C  20.3872 3 E G  TFP -88.8533 SEC 
RCA 1 7 8 2 0 a 6  KM PALT 4 3 0 9 7 3 1  K X  PER 206.659 WIN 
APO 3597.87 KM AALT 1659.78 K M  T A  354.524 DEG 
L A T  1.58276 DEG LONG 359.542 DEG 

5 0 6  LUNAR HARMONICS USED' MQO 4TH OR3ER - 1 U  

507 3 A T A  ARC LENGTH1 1 HRS 16 M I N  SCS= 1173.9 

508 DATA SUMMARY' 

STA DATA START STOP NW.1 E E R STAND A R D 
NO. TYPE T I 1'4 E T I  XE POINTS DEVIAT ION MEAN 

41 c3 4 9 / i r 6 1 4  4 9 / d 6 5 2  3 9  0 1 7 3 4  - 0 0 9 6 6  
4 1  cc3 4 3 / 0 7 0 5  4 9 / C 8 3 4  1 8 1  .2a67  -0Li515 
12 c3 4 9 / 0 7 0 6  4 9 / 0 7 C 9  4 .1503 0 6 3 0 1  
12 cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  0 14;2 - 0 U 6 6 5  

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

5elOREMARK.S~ MAP T I k E  KEPORT FOR S I T E  ' D l  

TIME OF REPORTI PREPARED B Y '  GAYLE 0 .  BARROW 
DAY 2 8 7  9 09 HR 9 4 7  M I N  GMT O o D e  ANALYST 



5.1 0 . D .  I D E N T I F I C A T I O N  ~uO. 3D42P T A P E  NO. 
L T t M  Pi00 3942P 

5.2 E P O C H  D A Y  4 9  9 6 ' 1 3  ' 0eC;OO ClvlT SEQ. ?do. 078 
HR N I N  S E C  COMPUTER G 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 . 0 )  

X -495.94436 K i 4  D X  - 0 8 9 5 6 0 5 5 1  KI'*'I / S E C 
Y 2 9 7 3 . a i w  K M  DY - e 4 3 0 2 5 8 3 2  K M / S E C  
Z 1 7 1 7 0 1 5 2 5  K M  DZ 0 1 2 4 6 0 3 6 8  K?4/SEC 

5.4 STANDARD D E V I A T I O N S  A PRIOH.1  

X 32.69 ,L1 DX 0 0 5 0 1 5  N / S  X 00'200 M DX 0 0 3 0 0  N / S  
Y 156.2 M DY 007470 M/S Y eOOOC M DY o O O O 0  N/S 
2 279.6 M D Z  . l o 1 5 2  k i /S  Z .OOGO M DZ .0000 M/S 

5 0 5  CQRRESPGNDING O R b I  T A L  PAEAILIETCIIS ( SELEILOGKAP H I C  T i i c l t  bl- v A T t  1 

SMA 2688.91 Ki4 ECC e337024  A P F  180.937 D E G  
L A N  1 8 4 0 4 9 1  DEG I N C  23.5193 D E 6  T F P  -4854.62 S E C  
R C A  1782.68 KM P A L T  44.5945 KIY P E R  2080 ,536  M I A  
APO 3595.14 KM A A L T  1657.05 K M  T A  . 2 0 1 . 7 4 7  D E G  
L A T  7.77563 D E G  LONG 205.889 D E G  

5.6 L U N A R  H A R M O N I C S  U S E D '  ' KOD 4 T H  ORDER - 1 0  

5.7 D A T A  ARC L E N G T H '  6 HRS 10 M I N  SOS= 1 0 1 7 8  

5.8 D A T A  SUFiMARY' 

S T A  D A T A  S T A R T  STOP NCJMaEil S T A N D A R D  
NO. T Y P E  T I N E  T I K E  P O I N T S  D E V I A T I O N  M E A N  

41 c3 4 9 /  0 6 1 4  4 9 1 0 6 5 2  3 9  0 3 0 0 3  - 0 3 4 5 7  
41 c c 3  4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  0 7 3 8 3  - 0 0 2 6 0  

1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  0 2 0 6 6  -03317 
1 2  c3 4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 1 5 9 8  . 3 2 8 4  

5 0 9  R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 .10RENARKS '  ***EPOCH REPORT 

T I N E  OF R E P O R T '  P R E P A R E D  6 Y '  G A Y L E  D o  GARROrl  
D A Y  288  9 02 HR 9 42  M I N  GMT O.D. A N A L Y S T  



5.1 0.00 I D S N T I F I C A T I O h  i i 0 r  3 i 3 4 2 P  T A P E  
I T E N  NG. 3D42P 

5.2 E P O C H  D A Y  49 9 7 1 32 ' 25.310 GMT SEQ. NO. 078 
WR X I N  S E C  COMPUTER G 

503 S T A T E  V L C T O i l  ( S E L E N O C E N T R I C  1950r3) 

504 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

x 29.09 P, DX . o m 5  MIS x 29.09 M D X  .09a3 w s  
Y 3.612 14 DY 018287 b ; / S  Y 3.612 M DY 01829 MIS 
Z 32.66 M D Z  o27b07 M / S  Z 32.66 M DZ a2701 M I S  

5.5 C O R R E S P G N D I N G  O R a I T A L  P A R A K E T E R S  ( S E L E N O G R A P H I C  TRUE O F 3 A T E )  

StMA 2689.94 KM E C C  0337524 A P F  181.005 3 E G  
LAN 183.745 DEG INC 20.5098 DEG TFP -88.9621 SEC 
R C A  1782.32 KM P A L T  43.9292 Kiwi P E R  208.656 W I N  
A P G  3597.86 KPl A A L T  1859.77 r(M T A  354.517 DEG 
L A T  1056728 D E G  L C N G  359.550 DEG 

5.6 L U N A R  H A R M O N I C S  U S E D '  MOD 4 T t i  ORi lER - 10  

5.7 D A T A  ARC L E N G T H '  1 H R S  16 l Y I N  SGS= 10141 

5.8 D A T A  SU;SIMARY' 

S T A  D A T A  STAI' IT S T O P  NUKGEil S T A N D A R D  
NO, T Y P E  T I K E  T I N E  P O I N T S  D E V I A T I O N  i 4 E A i l  

41 c3 49/3614 49/0652 39 03003 -03457 
41 cc 3 49/37;5 49/1LG3 4 1 2 07383 -00260 
12 c 3  49/0706 49/c7c9 4 e1598 03284 , 

12 cc 3 49/0613 49/C659 43 02066 -03317 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A b L i  

5alOREMARKS' MAP T I M L  REPORT FOR S I T E  I D '  

T I M E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D a  BARROW 
D A Y  288 9 02 HR 9 44 M I N  G N J  0.00 A N A L Y S T  



5 0  O R G I T  DCTER!.IiN4TICIY EEP0C.T (Lil:.iAR E L L I P S E )  

5.2 EPOCH DAY 3 2 9  9 6 1 5 0  ' 00000 GMT SEQo NO. 1 0 9  
HR M I N  SEC COi4PUTEK G 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X ' 4 9 9 0 0 6 6 1 9  Kbl DX -1 .4924954 KM/SEC 
Y 1 9 3 8 0 0 7 7 4  K M  DY - 0 1 3 6 d 3 2 7 6  KM/SEC 
Z 1327.9962 KM DZ - 0 1 2 2 6 1 5 9 7  KM/SEC 

5 0 4  STAhDARD DEVIATIONS A PRIORI. 

X 96.31 M DX 0 0 1 1 3 2  r*?/S X o S O 2 0  IN 3 X  o O O O O  M I S  
Y 3 5 6 0 7  Cy DY 0 0 5 3 9 6  N / S  Y 000G3 I4 DY 00000 fb;/S 
2 4 8 7 0 4  Cy DZ 0 1 9 9 9 9  M / S  Z 00000 M i>Z 00000 : d l / S  

5.5 CORRESPONDING OR3ITAL  PARA,".iETE%S (SELENOGi?A?ii IC TiiUE O l - D A T t )  

' SMA 2 6 8 9 0 4 6  K;4 ECC 0 3 3 6 8 0 6  APF 16e.990 G E G  
LAk 1 4 7 0 4 3 2  DEG I i V C  l 1 0 b 1 8 5  DEG TFP - 1 8 4 9 0 1 4  SEC 
R C A  1 7 8 3 0 6 3  K3l PALT 4 5 0 5 4 3 7  K ? d l  PER 2 0 8 0 6 0 0  MIN 
APO 3 5 9 5 0 2 9  KN AALT 1 6 5 7 0 2 0  K1'4 T A  2 6 8 0 7 6 3  DEG 
L A T  1 1 0 5 4 5 6  DEG LOIYG 224.928 DEG 

5.6 LUNAR HARtiONICS u S t 3 1  NCD 4 T H  ORDER - 10 
5 0 7  DATA ARC LENGTH' 3 HkS 0 MID SOS= 1 9 0 6 0 8  

5.8 DATA SUMPiARY' 

S T A  DATA START STdP  N 9P4 B t R STANDARD 
NO0 TYPE T IME T INE POINTS D E V I A T I O N  MEAN 

41 c3 3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 6  1 5 9  0 2 8 2 4  -.0030 
12 CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 6  190 . 0 2 6 4 7  -.1507 

509 RESIDUAL PLOTS' & U T  GVAILAbLE 

5olOREMARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED 8 Y '  GAYLE Do BARROW 
D A Y  2 8 7  07 HR 44 MIN G;~T 000. ANALYST 



5.3 S T A T E  VECTOR ( S E L E N O C E h T R I C  1 9 5 0 0 0 )  

X -1760.4619 KM OX - 0 3 1 7 7 0 8 6 6  K M / S E C  
Y 253.39332 KM D Y  - 1 0 5 6 0 4 3 d Y  KM/SEC 
2 1 3 1 0 4 U 9 7 5  KM DL - 1 0 0 6 7 4 1 2 7  K M / S E C  

5.4 S T A N D A R D  D E V I A T I O R S  A Pi31081 J 

x 5.806 M ax .nm :ws x 5.806 K ax .0787 M / S  
Y 1 4 1 0 9  M DY 0 2 9 2 9 9  X / S  Y 141.9 ?i 3 Y  0 2 9 3 0  M I S  
Z 356.0 1.1 D Z  0 4 0 5 1 9  ?.I/S Z 356.0 1.1 D L  0 4 2 5 2  M I S  

5.5 C O % R E S P O N B I h G  O R t j I T A L  P A R A M E T E K S  ( S E L E N O G R A P H I C  TRUE O F D A T E )  

S1vA 2689.92 KlLi ECC 0337049  A P F  1690069 D E G  
L A N  147.1b8 DEG I N C  11.8199 DEG T F P  25.5160 S E C  
RCA 1 7 8 3 0 2 8  KlVl P A L T  45.1933 Ki4 P E R  208.653 M I N  
A P O  3596.55 KIY A A L T  i 3 5 a . 4 6  T A  1.57169 DEG 
L A T  1.90900 D E G  L O N G  317.943 GEG 

5.6 L U N A R  H A R N O h I C S  USED' K O D  4 T H  ORDER - 1 0  

5.7 D A T A  ARC L E N G T H '  U H R S  26 M I N  SCS= 1905.3 

5.8 D A T A  SUMMARY'  

S T A  D A T A  S T A R T  STQP NOMi3EK STAhDAXID 
NO0 T Y P E  T I M E  T I i6E P O I , V T S  D E V I A T I O P i  M E A i i  

41 c 3  3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 6  1 5 9  0 2 8 2 4  -.GO30 
1 2  CC3 3 2 9 / 0 6 5 U  3 2 9 / 0 9 1 6  1 9 9  0 2 6 4 7  - 0  1 0 0 7  

5.9 R E S I D U A L  P L O T S '  r'JOT A V A I L A a L E  

5 e l O R E M A R K S '  M A P  T I N E  REPORT F O R  S I T E  I F '  

T I N E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D e  i3ARROVJ 
D A Y  2 8 7  s 07  Hi i  t 47 t4IN GNT O.i>. A N A L Y S T  



5 0 1  O o D e  I D E N T I F I C X T I O h  i \ b e  2F4ZP T A P E  i J0 .  

5.2 E P O C H  D A Y  329  9 6 ' 50 ' G O O G O  GMT SEGO 110 
1 T t ; d i  Pido  LF42P 

HR N I N  S E C  COi4PUTEf l  G 

5.3 S T A T E  VCCTOH I S E L E i W C E i ' u T R I C  1 9 5 0 . 0 )  

X 499.45249 K?4 iJX -1 .4925952 Ki!i/SEC 
Y 1936.9512 KP.7 D Y  - 0 1 3 0 1 7 7 6 2  K.M/SEC 
Z 1329.2767 KM D Z  - e 1 2 1 8 6 2 0 7  K(r/ /SEC 

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 25.53 M DX oOO301 Vi/S X .i)080 M L)X e 0 0 0 3  M/S 
Y 91.87 M DY 0 9 1 5 5 5  X / S  Y O O O G O  M DY 03300 M/S 
Z 124.9 I4 D Z  0 0 5 4 4 6  ;4/5 2 e G d O 0  M DI. 0 0 0 0 0  CI/S 

5 0 5  C O R R E S P U N D I N G  ORdI T A L  BARAI4ETEI \S  ( S E L E K O G K A P H I C  TRUE O F D A T E )  

SKA 2689.38 KM ECC 0 3 3 6 7 9 4  A P F  168.819 D E G  

R C A  1783.61 KM P A L J  45.5241 KM P E R  208.591 M I N  
APO 3595.15 KM A A L T  1857.06 Ki4 T A  266.768 D E G  

LAN v t 7 . 5 9 0  DEG I :K  i i . t m a  DEG T F P  -1a48.96 SEC 

L A T  11.5855 D E G  LOIVG 224.915 D E G  

5.6 L U N A R  HARMOONICS USEL)' NOD 4Th OADER - 10 
5.7 D A T A  ARC L E N G T H '  6 H R S  10 M I N  SOS= 1 0 5 2 6  

508 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  S T C P  N U N  B E R  ST A;<DAil D 
NO0 T Y P E  T ICiE T I M E  P O I l z l T S  D E V I A T I O N ,  P lEAN 

41 c 3  3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 7  160 - 4 2 7 7  0 2 2 1 2  
41  C C 3  3 2 9 / 1 0 2 3  3 2 9 / 1 2 4 /  1 9 7  0 5 5 7 4  - 0 2 5 7 3  
1 2  CC3 3 2 ? / 0 6 5 U  3 2 ? / 0 9 1 7  191 0 4 4 7 0  01600 

5.9 R E S I D U A L  P L O T S *  PiOT A V A I L A S L E  

5o1URENARKS' * * *EPOCH R E P Q R T  

TXXE OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D o  aARROW 
D A Y  287  s 08 HR 9 48  M I N  GMT 0.D. A N A L Y S T  



5 0  OHBIT  DETERPiINATION KEPuRT ILUhAZ E L L I P S E )  

5.1 0.0. I D E N T I F I C A T I O N  ?tSe 2F42P TAPE NO. 
I T E M  N O 0  2F42P 

X -1760.44 

2 132.51741 KM DZ -100665552 I (K/SEC 

5.4 STANDARD i lEVIATIOr4S A P R I O R I  

5.5 CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAFHIC TRUE GFDATE) 

SiviA 2689.84 Ki4 ECC 0337037 APF 168.698 DEG 
LAN 1470266 DEG I N C  11.8681 DEG TFP 25.7609 SEC 
RCA ' 1783.26 KPI P k L T  45.1745 K K  PER 208.644 M I N  

1.58309 DEG 
L A T  1.94911 DEG L O k G  317.947 DEG 

.APO 3596042 Ki4 A A L T  i a5a .33  KM T A  

506 LUNAR HARMOIYICS USED' NOD 4TH ORDE2 - 10 

5.7 DATA ARC L E N G T H '  0 HRS 28 M I N  SOS= 10457 

5.8 DATA SUMMARY' 

STA DATA START STOP N Ut4 i3 E R S T A id D A K D 
NO0 TYPE T IME T INE POINTS DEVIAT ION lYEAIv 

4 1  c3 329/07(i6 32?/0917 160 04277 .2212 
4 1  CC3 329/1023 329/1247 197 05574  -02573 
i 2  CC3 329/0650 329/0917 1 9 1  04470 01600 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' MAP T I N E  REPORT FOR S I T E  1F' 

T I K E  OF REPORT 1 PHEPAKED B Y '  GA YLE D o ' 5 A R K G  W 
DAY 287 9 08 HR 9 5 1  M I N  GMT 0.D. ANALYST 

. 



5.4 STANDARD DEVIAT IONS A P R I O R I  

X 332.5 K DX 0 0 6 7 6 0  12,/S X 0 3 U j o O  M 3 X  o U X O  N/S  
' Y 2 9 8 . 9  Pi DY e 1 2 4 1 1  M / S  Y .OGC;G M DY oO000 M I S  
2 722.3 M 'DZ 0 2 6 7 6 7  X / S  Z 0 0 0 9 0  Cy DZ 0 0 0 0 0  N/S 

5.5 CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAi'nIC TRUE OFDATE) 

SbiA 2688.52 KM ECC "o33583.3 APF 182.750 DEG 
LAN 147.562 DEG I K C  2 1 . ~ 7 5 1  DEG TFP -2750.06 SEC 

APO 3591.4ir KM A A L T  1853.31  Kid T A  242.844 D E G  
LAT 1 9 0 2 9 4 5  DEG LONG 211.630 DEG 

RCA 1785.64 KM PALT 47.5452 KN PER 205.490 i4 IN  

5.6 LUNAR HARi4ONICS USEL>'' KOD 4TH ORDE8 10 

5 0 7  DATA ARC LEIJGTH' 3 HRS 0 N I N  SGS= 5820.8 

5.8 QATA SUMMARY' 

STA DATA START STCP NUMBER STAN3AiiD 
NO. TYPE T I M E  TIME POINTS D E V I A T I O N  NEAR 

6 2  c3 5 2 / a 1 2 7  5 2 / 0 3 1 2  1 7 5  e 5 0 5 5  . o , w  
62 cc3 5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 6  0 0 4 7 1  - 0  1 2 0 3  
1 2  c 3  5 2 / 0 0 5 4  5 2 / G 1 1 3  20  e 0 8 3 1  - 0 4 4 4 2  
12 cc3 5 2 / 0 1 2 4  5 2 / 0 3 1 3  1 9 8  0 4 7 5 5  - 0 0 7 5 1  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPCRT 

TIlviE OF REPORT' PREPARED 6Y' GAYLE Do BARROW 
DAY 268 9 03 HR t 05 M I N  GNT 0.D. ANALYST 



5.2 EPOCH D A Y  52 1 8 33 8 37.~310 GKT 5EQe NO. 127 
HR i 4 I N  SEC COPiPUTER G 

5.3 STATE VECTGR (SELENGCENTRIC 1950.01 

X -571.26237 KM DX 1.714581~ K N / S E C  
Y -1587.8188 ur, D Y  me23476429 Kf4/SEC 
Z -596.83008 KM DZ we81251447 KIL!/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 91.32 ;ul DX e27684 M/S X 91.32 K DX e2788 M/S 
Y 174.8 M DY e28386 M/S Y 174.8 M DY e2839 M / S  
Z 377.7 M DZ .67148 N / S  2 377.7 Pi DL e6715 Fl/S 

5.5 CORRESPONDING 01921 TAL PAEAPlETEKS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2669.34 KM ECC e336125 APF 182.793 DEG 
LAN 147.129 DEG I N C  21.2751 DEG , T F P  -132.310 SEC 
RCA 1785.39 I(P1 PALT 47.2953 Klv, PER 208.586 M I N  
APO 3593.29 KM A A L T  1855.20 K;4 T A  351.881 DEG 
L A T  1.92857 DEG LONG 322.168 DEG 

5.6 LUNAR HARMONICS USED' MOD 4 T H  ORDER - 10 

5.7 DATA ARC LENGTH' L HRS 40 NIP4 SOS= 5817.2 

5 a 8  DATA SUtWiARY t 

STA DATA START STOP NU;4 6 E R S T AND A R D 
NO. TYPE T I M E  TIlVIE P O I h T S  D E V I A T I O N  MEAN 

6 2  c 3  5L/0127 52/G312 175 05055 e0287 
6 2  c c 3  52/OG52 52/0113 18 e0471 - e  1203 
1 2  c 3  52/0054 52/01 13  20 e0831 -e4442 
12 cc3 52/0124 52/0313 1 9 8  e4755 -e0751 

5.9 RESIDUAL PLOTS'  NOT A V A I L A d L E  

5e lOREXARKS'  MAP T I M E  REPORT FOd S I T E  ' F '  

T I M E  OF REPORT' PREPARED B Y '  GAYLE D e  BARRON 
DAY 288 9 03 HR 9 08 M I N  GMT OeDe ANALYST 



5 ~ 4  STANDARD D E V I A T I O N S  A-PRIQRI 

X 1 5 1 0 7  M DX 003106 M/S X 00000 M O X  o 0 O C O  M I S  

5.5 COi?RESPOMDIi\G O f i d m  PARAMETERS ( S E L E N m A P H I C  TRUE O F D A T E )  

SMA 2686a44 L i b 1  tCC .3358(13 A P F  183,211 IJEG 
LAh 1470094 BEG I l4C ZU.9130 __L CEG T F P  - 2 7 5 0 ~ 0 0  SEC 
RCA 1785.63 KM P A L T  47,5623 K1h.l PES 208a481  MlXN 
APO ,3591~23, Khl A A L T '  1 b 5 3 a 1 3  KtV, T A  2 4 2 . 8 4 5  DEG 
L A T  1 9 a O 4 0 2  DEG LOEiG-211 .669  D E G  

5 r 6  LUNAR HAWMONlCS USED' MOD 4 T H  ORDER ... 10 

5 0 7 x T A  ARC L E N G T H ,  6 HRS 10 MIlV SOS= 10218 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUKt3ER STAiLDARD 
NO. T Y P E  T I M E  T I iLtE P O I N T 5  D E V I A T I O N  MEAN 

62 c3 5210127 52/0312 1 7 5  0 5 6 1 4  00502 
6 2  CC4 52/0052 52/FlP3 18 q 0997 -.1§83 
52 c3 5 2 J 0 Q 5 4 5 2 / 0 1  1.3 2 G  .0892 - .29:0  
12 cc3 52/0124 5 2 / 0 6 4 3  414 04936 e a  10 88 

I 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 
I_ 

5.1QREMARKS' ***EPOCH REPORT 

- TIiVE OF REPORT '  PREPARED B Y '  GAY'LE D *  BARROM 
DAY 288 B 03 HR 9 27 M I N  W i T  0 0 0 0  A%JkLYST 



5.1 0 . C .  I D E N T I F I C A T I C ~ ' ~  h3. 3F42P, T A P E  NO. 
I T E M  rU00 3F42P 

X -572r5918C K M  DX 1.7187410 KI*I/SEC 

Z -602.43346 KM D Z  -a80235760 K M / S E C  

5 0 4  STANDARD D E V I A T I O N 5  A P R I O R I  

X 43.98 M DX e12657 M / 5  X 43.93 M OX 01266 M / 5  
Y 84.43 M DY 013190 W/S Y 84.43 M DY ,1319 M I S  
Z 1 8 G 0 8  M D Z  ,31086 M / S  Z 18Uo8 M D Z  ~ 3 1 0 9  M / S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.25 K M  ECC o3361LO A P F  183.259 DEG 
L A N  146.661 DEG I N C  20.9131 C E G  TFP -1320257 S E C  
RCA 1785.39 KM P A L T  47.3024 Klvi PER 208.575 IYIN 
APO 3593.10 Kly A A L T  1855.01 KN T A  3510884 D E G  
L A T  1073186 DEG LONG 322.122 D E G  

506 L U N A R  HARMONICS U S E D '  MOD 4TH ORDER - 1 0  

5 0 7  D A T A  ARC L E N G T H '  0 HRS 40 M I N  SOS= 10213 

' 5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO0 T Y P E  T I M E  T I M E  POINTS D E V I A T I O N  MEAN 

6 2  c3 52/0127 52/0312 175  05614  00502 
62 cc3 52/0052 52/0113 18 e0997 - 0  1503 
12 c3 52/0054 52/0113 20 o 0892 m.2910 
12  cc3 52/0124 52/0643 414 a4936 - 0  1088 

5.9 R E S I D U A L  P L O T S 1  NOT A V A I L A S L E  

5.1OREMARKS' MAP T I M E  REPORT FOR S I T E  I F '  

T I M E  OF R E P O R T @  PREPARED a y '  GAYLE D. ~ ~ A R R O ~  
D A Y  288 9 03 HR 9 29 N I N  GI4T 0.90 A N A L Y S T  

t 



. " ' C  .. 
- 1  5. O R B I T  DETERMINATION REPORT (LUNAR E L L I P S F )  

5 . 2  0.D. I D E N T I F I C A T I ~ N  NO. 3D4l.M TAPE NO. 

5.2 EPOCH @ A Y  48 9 19 ' 42 ' 0.000 GMT SEQ. NO. 79 
ITECi NO. 3D41M 

HR M I N  SEC COMPUTER 9 

5 0 3  STATE VECTOR (SELENOCENTRIC 1950.0) 

X -191.55122 KM DX -.90739168 Ki*I/SEC 
Y 3092.5448 KM DY -.3181535i tm/sEc 
2 1670.5531 KM DZ 019424675 KM/SEC 

504 STANDARD D E V I A T I O N S  A P R I O R I  

X 2 2 . 9 6  M DX 003793 M / S  X 0 0 0 0 0  M DX .020C M I S  
Y 118.6 M DY 005970 M / S  Y * O G O O  M DY .OCOO M / S  
2 227.8 M DZ ,07601 M / S  Z e0900 M '  DZ e 3 0 0 0  

5 0 5  CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.08 KM ECC e336742 A P F  180.790 D E G  
L A N  190.232 DEC I N C  20.9392 DEG TFP -5176.93 SEC 
RCA 1783.55 KM PALT 45.462'6 KM PER iG8.555 M I N  
APO 3594.60 YK AALT 1856.51 KM T A  196.599 DEG 
L A T  6.13106 DEG LONG 206.535 D E G  

5.6 LUNAR HARVON,ICS USED' MOD 4TH ORDER - 10 

5.7 DATA ARC LENGTH' 2 HRS 40 M I N  SOS= 1147.0 

5.8 DATA SUMMARY' 

S T 4  DATA START STOP NUMBER STANDARD 
NO. TYPE T I M E  T IME P O I N T S  D E V I A T I O N  KEAN 

6 2  c3 48/2013 48/2204 1 5 2  e 2 2 4 2  -09306 

1 2  cc3 48/2013 48/2157 1 6 6  01961 - 0 0 6 8 0  

I 5.9 RESIDUAL PLOTS'  NOT AVAILABLE I 

5o'lOREMARKS' ***EPOCH REPORT 

6 2  c c 3  48/1942 4 8 / 2 0 0 3  20 00920 -.r3131 

T I M E  OF REPORT' PREPARED B Y '  GE 0 S GOODW I N 
DAY 287 # 09 HR 9 47 M I N  GMT 0.D. ANALYST , 



~- 

S O  O R B I T  D E T E R M I N A T I O N  REPORT ( L U N A R  E L L I P S E )  

5 0 1  0.D. I D E N T I F I C A T I O N  NO. 3D41M T A P E  NO. 
l T E M  N U 0  3U41 I N  

5.2 EPOCH DAY 4 9  9 7 8 3 2  ' 25.310 GMT SEQ. NO0 7 9  
HR M I N  SEC COMPUTER t3 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 0 0 )  

X - 5 3 8 0 3 2 0 8 0  K M  DX 1 0 7 2 8 0 7 1 0  K M / S E C  
Y - 1 5 8 8 0 6 8 2 2  K M  D Y  - 0 2 2 7 2 7 2 8 1  K M / S E C  
Z - 6 0 9 0 2 1 5 0 3  KM D Z  - 0 7 9 6 2 0 9 1 4  K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I .  

X 131.3 M OX 009662  M / S  X 1 3 1 e 3  M DX 00966  F4/5 
Y 2 7 0 1 6  M OY 0 1 3 0 8 3  M / S  Y 27.16 M DY 0 1 3 0 8  M/S 
2 59.29 M D Z  0 2 2 4 5 2  M / S  Z 59.29 M D L  0 2 2 4 5  M/S 

5.5  CORRESPONDING O R B I T A L  PAR A M t r k K S  ( S t L E N O G R A m - 7 I C  TRUE O l - D A T t )  

' SMA 2690.11 KM ECC 033 1398 APF 181.209 D t G  
L A N  1 8 3 0 5 6 6  DEG I N C  20.8477 DEC T F P  -90.7654 SEC 
RCA 1 1 8 2 0 4 7  KM P A L T  44.3810 KM P-t R 2 0 8 7 1 5  N I N  

354.409 DEG APO 3597.75 KM A A L T  1859.66 KM. TA 
L A T  1.55833 DEG LONG 3 5 9 0 4 6 9  D E G  

__ 

5.6 L U N A R  HARMONICS USEC' PiOD 4 T H  GKDER .- 10 

5 0 7  D A T A  ARC L E N G T H '  11 HKS 47 ISIIN $OS= - 1 0 7 8 0 7  

508  D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP N U M B t R  STANDARD 
NO0 T Y P E  T I H E  T I M E  P O I N T S  D E V I A T f O I ' 4  t4EAN 

6 2  c3 4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  e 2 2 4 2  -00366 
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 0 G 3  2 0  0 0 9 2 0  -09131 
1 2  cc3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  1 6 6  a 1 9 6 1  - e 0 6 8 0  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARK.S' MAP T I M E  REPORT FOR S I T E  I D '  

T I M E  OF R E P O R T '  PREPARED B Y '  GEOmSoGOODWIN 
DAY 287 9 0 9  HR 5 1  M I N  GMT O o D o  A N A L Y S T  



I?.-, I j l-3 -:"I 
5 0  O R B I T  D E T E R ; d I N A T I O N  RFPORT ( L U N A R  E L L I P S F )  

5.1 0.D. I D E N T I F I C A T I ( J N  NO. 3F41M T A P E  NO. 
I T E M  NO. 3F41M 

5.2 EPOCH D A Y  5 1  t 14 25 ' 00003 GMT SES, NO. 129 
HR N I N  S E C  CONPUTEX 8 

5.3 S T A T E  VECTOR ( S E L E N C C E N T R I C  1 9 5 0 e O )  

X -2076.4323 KM D X  - 0 3 9 3 4 8 0 39 t(bi/SZC 
Y 1205,4588 K M  D Y  -1.1495586 KK/SEC 
Z 1449.6935 KM DZ -e44288588 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 5 5 0 5 4  f4 DX 0 0 1 1 8 4  14/S X o 0 C i ) O  i4 D X  . O O C O  M/S  
Y 61.34 M DY a01828 M / S  Y 00000 'M DY 0 0 0 0 0  M/S 
2 131.4 M DZ 0 0 3 7 3 7  M / S  Z 00000 M DZ e O O 0 0  bI/S 

5 .5  CORRESPONDING O R t 3 I T A L  PARAMETERS ( S E L E N O G R A P H I C  T i i U E  O F D A T E )  

SMA 2688.52 KM ECC .3362a2 APF 182.835 DEG 
L A N  IFj3.031 D E G  I N C  20.9832 D E G  T F P  -2719.93 SEC 
RCA 1784.42 KM P A L T  46,3311 KM P E R  208.491 MIX 
APC) 3592.62 r(M A A L T  1.854.53 K M  T A  243.543 D E G  
L A T  19.1528 DEG LONG 217.933 DEG 

506 L U N A R  hAR&ION*ICS USED' MOD 4TH ORDER - 10  

5.7 D A T A  ARC L E N G T H '  2 H R S  40 # I N  SOS= 5 8 1 5 0 7  

5 0 8  D A T A  SUMMARY ' 
S T A  D A T A  S T A R T  STOP NUMSER STAl'dDARD 
NO. T Y P E  T I ME T I b l E  P O I N T S  D E V I A T I O N  MEAN 

6 2  cc3 U / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  0 5 3 3 1  - e 0 9 5 1  
4 1  c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  152 0 6 5 8 2  -.i)153 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L k b L E  

5 o l O R E M A R K S '  +**EPOCH REPORT 

TIME OF R E P O R T '  PREPARED B Y '  GEOoSoGOODWIN 
D A Y  287 9 06 HR 9 54 M I N  GMT 0.0. AP2ALYST 



5.1 0.D. I D E N T I F I C A ~ I O N  --. NO. 3F41M TAPE NO. 

5.2 EPOCH DAY 52 9 1 ' 33 1 37.810 GMT SEQ, ?\IC. 1 2 9  
ITEM NO. 3F41M 

HR MIN SEC CCMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X -574.71972 KM DX 1.7184546 KM/SEC 
Y -1584.4693 KM DY - e 2 4 0 7 0 2 3 3  KM/SEC 
Z* - 6 0 2 0 4 0 4 1 1  KM DZ - e 8 0 2 5 4 8 5 2  K N / S E C  

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 118.2 M DX e 0 6 1 7 4  M I S  X 118.2 N DX e0617 Pl/S 

5.5 CORRESPCNDING ORBITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.37 KM ECC e336160  APF 183.344 DEG 
LAN 146.573 DEG I N C  2 6 , 8 9 8 0  DEG TFP -133.352 SEC 
RCA 1785 .31  KM PALT 47.2228 KEvl PER 208.590 N I i J  
APO 3 5 9 3 6 4 3  KM AALT 1655 .34  KM T A  351.816 DEG 
L A T  1.72465 DEG LONG 322.050 D E G  

5.6 LUNAR HARNON'ICS USED' #OD 4 T H  CRDER - 10 

5.7 DATA ARC LENGTH' 11 HRS 5 M I N  SOS= 5813.0 

5.8 DATA SUMMARY, 

' STA DATA START STOP NUMBEZ STANDAZD 
NO. TYPE T IME TIME POINTS DEVIAT ION MEAN 

6 2  c c 3  5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  e 5 3 3 1  - 6 0 9 5 1  
41 c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  - 6 5 8 2  - 0  0 1 5 3  

5 .9  RESIDUAL PLOTS' NOT AVAILABLE 

5.10REMARKS' MA? T IME REPORT FOR S I T E  ' F '  

T I M E  OF REPORT' PREPARED B Y '  GEO*SeGOODWIN 
DAY 2 8 7  9 06 HR 9 56 M I D  GMT 0.D. AKALYST 



- 
i - u - 4  5 .  ORBIT DETERMINATION REPGKT (LUNA2 E L L I P S E )  

5.1 0.0. I D E N T I F I C 4 T I C N  NO. 1 8 5 1 P  TAPE NO. 

5 r 2  EPOCH D A Y  2 3 2  9 13 45 ' O o O C O  G M T  SEQ. NO. 013 
ITEM KO. l B 5 1 P  

HR M I N  SEC COMPUTER G 

5.3 ST4TE VECTOR (SELENOCENTRIC 1950.0) 

X 1281.2662 K M  DX 085284935 Kl?r;/SEC 
Y -3C90.1914 KM D Y  043438358 KM/SEC 
Z -876.01044 KIY DZ 038337259 KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

Z 921.9 M DZ oC0602 M/S 2 0 0 0 0 3  M DZ 0 0 0 0 0  M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SPA 2766.04 YM ECC -296430 APF l84.158 DEG 
LAN 242.622 DEG INC 12,1359 DEG TFP -5020.78 SEC 
R C A  1946.10 K M  PALT 208.013 KM PER 217.572 IXIN 
APO 3585.97 KN AALT 1847.88 K M  T A  204.186 DEG 
L A T  5.73008 DEG LONG 270.417 GEG 

5.6 LUNAR HARMONICS USED' KSC ONYOARD - 11 
5 . 7  DATA ARC LENGTH' 2 HRS 0 M I N  SOS= 564.96 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STAKDARD 
NO. TYPE T I M E  % T I M E  ' 'POINTS DEVIAT ION MEAN 

1 2  CC3 232/1947 2 3 2 / 2 1 3 3  104 02226 00045 
61 c3 232/1945 232/2058 71 01144 00159 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5eIOREMARKS' ***EPOCH REPORT 

T IME OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 287 9 04 HR 9 42 M I N  GMT 0.D. ANALYST 



).I ' 
. -1 5. O R B I T  D E T E R M I N A T I O N  R i ? O k T  (LdJI\;AR E L L I P S E )  1 -  . 

5.2 E P O C H  D A Y  232 9 2i ' 0 ' 36.930 GMT SEQo NO. 0 1 3  
HK id I r.i StC c 0 M P u T 7  

503 S T A T t  V t C T O K  ( S t L E N U C '  c N T h I C  1950 00) 

X 884.07431 KM DX - U Y d l d L  K h / > L C  
Y 157506490 KM D Y  0 7 4 2 1 1 0 2 6  K M / S E C  
2 833051855 K M D L  -.11 m i 4 1  K P  I / S t C  

5.4 STANDARD D E V I A  T I O N S  A P K I O K I  

5.5 CORRESPONDING O R B I T A L  P A R A M E T E R S  ( S E L E N O G R A P H I C  TRUE O F D A T E )  - 
SMA 2767.09 K M  ECC .236?58 A P F  184.223 DEG 
L A N  241.854 DEG I N C  12,1435 D E G  T F P  -483.220 5 E C  
RCA 1945.93 KM P A L T  2u7.842 K t 4  P E R  217.656 i 4 I N  
APO 3588.24 KM A A L T  1850.15 K K  T A  334.665 D E G  
L A T  4.34612 DEG LONG 41.1710 D E G  

5.6 L U N A R  H A R M O N I C S  USED' KSC ONBOAHD - 11 
5.7 D A T A  ARC L E N G T H '  1 H R S  12 N I N  SOS= 5 6 3 0 8 7  

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  S T O P  NUMBER S T A h D A R D  
NO. T Y P E  T I M E  T I M E  P O I l L T S  D E V I A T I O N  M E A N  

12 C C 3  2 3 2 / 1 9 4 7  232/.2133 104. 0 2 2 2 6  0 0 0 4 5  
6 1  c3 2 3 2 / 1 9 4 5  232/2058 7 1  0 1 1 4 4  00159 

3 
5 o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  '6' 

T I M E  OF R E P O R T '  P R E P A R E D  BY' G A Y L E  D o  d A R R O d  
D A Y  287 9 04 HR 9 4 5  M I N  GMT 0.0. A N A L Y S T  



- 
CI . '"q y 
I . .  i L . . - , - * . i  5 0  ORBIT DETERMINATION PEPCRT (LUNAR E L L I P S E )  

5 0 1  O O D O  I D E N T I F I C A T I O N  NO. 1 6 5 2 P  TAPE NO0 

5 0 2  EPOCH DAY 2 3 2  P 15 ' 4 5  ' O o O C i O  G M T  SEGO NO. 0 1 4  
I T E M  NO. li352P 

HH M I N  SEC COMPUTER G 

5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X 1 2 8 0 0 5 6 4 3  KM DX 0 8 5 3 4 6 8 8 8  KM/SEC 
Y -3086.3799 KM DY 0 4 3 3 2 6 6 1 7  KM/SEC 

-8137036650 KM DZ 0 3 8 3 5 9 5 2 0  *KM/SEC 

5 0 4  STANDARD DEVIAT IONS A P R I O R I  

X 1 6 0 7 2  M DX 0 0 1 3 8 7  M/S X e0000 ivi O X  .GOGO M I S  
Y 1 3 0 0 0  M DY e 0 2 3 9 6  M/S  Y o0G0O M DY 00000 M/S 
Z 427.8 M DZ 0 0 0 4 1 2  M/S Z 00000 M DZ 00000  M/S 

5 0 5  CURRESPUNDING ORBITAL  PARAMETEXS (SELENOGRAPHIC TRUE OFDATE) 

' SMA 2765.46 KIY ECC 0 2 9 6 3 1 7  APF 1 8 3 0 3 4 8  DEG' 
LAN 2 4 3 0 4 0 2  DEG I N C  1 2 0 0 4 5 3  DEG TFP -5020.63 SEC 
R C A  1946.01 KM PALT 207.917 KM PER 2 1 7 0 5 0 4  M I N  
APO 3 5 8 4 0 9 1  KM A A L T  1846.82  KI.1 T A  2 0 4 0 1 6 7  DEG 
LAT 5 0 5 3 2 4 9  DEG LONG 2 7 0 0 3 9 8  DEG 

506 LUNAR HARMONICS USED' MSC ONbOARD - 11 

5 0 7  DATA ARC LENGTH' 5 HRS 40 M I N  SOS= 1 5 2 5 1 6  

5 0 8  DATA SUMMARY' 

STA DAT.4 START STOP NUMBER STANDARD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION MEAN 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / 0 1 1 1  2 5 9  2.2669 0 0 2 8 1  
6 1  c3 2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  7 1  1 2 4 9 4  1.4832 

5 0 9  RESIDUAL PLOTS' NOT AVAILASLE 

5olOREMARKS' ***EPOCH RtPOR T 

c 

TIME OF REPORTI PREPARED BY '  GAYLE D o  BARRO'rl 
DAY 2 8 7  9 0 5  HR 9 O /  M I N  GNT O o D o  ANALYST 



.* L \ . L . ~  - 4  ' 5. O R B I T  D k T E R M I N A T I O N  REPORT (LUNAR ELLIPSE) ~ 

5.1 0.0. I D E N T I F I C A T I O N  NO. 1 8 5 2 P  " TAPE NO. 
- I T E M  NO. 1d52P 

S E Q a  NO. 614 5.2 EPOCH 3 A Y  2 3 2  9 21 I 0 ' 36.930 GMT -_-- c o M P u T E T - 7  HR MKFU S E C  

5 . 3 7 T r E  VECTOR ( S E L E N O C E N T R I C  1950001 
c 

5.6 L U N A R  H A R M O N I C S  USED8 MSC ONBOARD - 11 

- _I_ - 
5.8 D A T A  SUMMARY'  

S T A  D A T A  S T A f i T  S T U - '  tkUlvl a t H S T A i'JDAr'i2 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

-- 12 CC3 232/1947 23,1/G.l1l 2 5 9  2e2669 a 0 2 8 1  
I 

41- C3 25z/T45 2 3 2 2 0 5 8  72 1.2494 l a 4 8 3 2  

5 . 0  R t S  I O U A L  P L O T S  I NO[ A V A  I L A d '  Lt 

5 o l O R t M A R K S '  MAP TIME R P 7 J R T T C F S I T E  ' 9 '  
.- 

T I N E  OF REPORT' PREPARED B Y '  GAYLE D e  BARROW 
D A Y  28-05 HR 9 1d  M I N  GMT 3 e D *  A N A L Y S T  



c 2 -  'f QQy7-T 
5 0  ORBIT DETERMINATION RFPGRT (LUNAR F L L I P S F )  

5.1 0.D. I D E N T I F I C A T l  j N  NO. 2B51P TAPE NO0 
I T E M  NO. 2i551P 

5 0 2  EPOCH DAY 3 2 2  I 20 ' 3 6  1 00000 G M T  S E Q e  NO. 0 3 1  
Ht? M I N  SEC COMPUTER I5 

5 0 3  STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 1  

X 3445.9324 K M  DX a 2 9 2 9 1 0 1 4  KM/SEC 
Y - 8 5 7 0 3 0 9 8 9  K M  DY 0 7 4 4 6 1 9 4 7  KM/SEC 
Z - 5 4 5 0 1 5 8 6 5  KM DZ 0 5 1 6 1 3 7 4 1  KM/SEC 

5.4 STANDARD 9EVIAT IONS A P R I O R I  

X 15.54 M DX 0 0 2 3 8 4  M / S  X 00003 M DX 00000 M/S 
Y 5 7 4 0 1  M DY 0 2 9 1 3 2  / S  Y . O O C 0  M DY 00000 MIS 
2 9 4 4 0 8  M DZ 0 4 3 1 2 4 M / S  2 .OOOO M DZ 00000 M I S  

5 0 5  CORRESPONDING O R B I  T A L  P A R A M E T E ~ ~ S  (SELENOGRAPHIC TRUE ' O F D A T E )  

SMA 2 6 8 9 0 8 4  KM ECC 0 3 3 6 5 1 7  APF 164.167 DEG 
LAN 234.288 DEG INC 12.2084 DEG TFP 6 0 6 3 0 9 4  SEC 
RCA 1 7 8 4 0 6 6  K M  PALT 46.5733 KM PER 2 0 8 0 6 4 4  M I N  
APO 3 5 9 5 0 0 2  KM AALT 1 8 5 6 0 9 3  KM T A  1 7 7 0 0 3 7  DEG 
L A T  3 5 6 0 0 9 3  DEG LONG 2 1 5 0 8 8 7  DEG 

5 0 6  LUNAR HARMONICS USED'' MSC ObBOAHD - 11 

5 0 7  DATA ARC LENGTH' 3. HRS 0 M I N  SOS= 6051.4 

5 0 8  DATA SUMMARY' 

STA DATA START STOP NUMEER STANDARD 
NO. TYPE T IME TIME POINTS D E V I A T I O N  MEAN 

1 2  CC3 3 2 2 / 2 3 3 6  3 2 2 / 2 3 0 0  2 2 6  0 5 0 7 4  0 3 0 0 1  
6 1  c 3  3 2 2 / 2 G 3 7  3 2 2 / 2 1 4 4  1 3 0  . 2 4 8 6  00 1 9 7  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olORtKARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 286 9 06 HR 9 49 M I N  GMT U o D e  ANAL ST 



.r 

5. O R B I T  DEVSRMIPiATIOi\ REPORT (LUKAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I l > q  NO. 2851P TAPE NO. 
I T L M  NO. 2d51p 
SEQo NO. 0 3 1  5.2 EPOCH DAY 322 9 22 ' 23  ' 16.600 GMT 

HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950,O) 

- I.0373 KM D X  - . 4 / 0 1 8 L S b  K M / S t C  

Z 236.96367 KM D L  - 1 . 0 5 7 9 2 2 /  KJ" i /SEC 
Y 3 7 7 . 8 8 9 ~ 3  K M  DY -1052805U6 KM/SEC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

' X 1 .944 .M DX 003945  ''IS X ' 1.944 ,h.: DX 0 0 3 9 4  M/S 
Y 307.0 M DY 0 5 6 5 8 3  / S  Y 307.9 M DY 0 5 6 5 8  M/S 
Z 493.8 M DZ . .e83531 M / S  Z 493.8 M DZ 0 8 3 5 3  M I S  

5 0 5  CORRESPONDING 0 R d I T A L  PAKAMETEK S (SELEfiOGKAP H I C  TRUt  O f - D A T t  1 

SMA 269GoY8 KM ECC 0 3 3  ( 1 8 2  APt- 164.30 r DLG 

RCA 1183 .63  KM PALT 4 5 0 5 3 8 7  KM PtK 208 .1 r6  MIN 
LAN 233.218 DEG I N C  12.2138 9EG TFP -17.3729 SEC 

APO 3598.33 KM A A L T  1860.24 K M  T A  358.930 DEG 
LAT 3 .49811  DEG LONG 36.8145 DEG 

5.6 LUNAR HARMONICS USED1 MSC OkeOAHD - 11 

507  DATA ARC LENGTH' 1 HRS 4 4  M I N  SOSz 6051.3 

5.8 DATA SUMMARY' 

S T A  DATA START STQP ' N U N B E R  STALOARD 
NO. TYPE T I M E  TIME POINTS D E V I A T I O N  MEAN 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 2 / 2 3 9 0  2 2 6  5 0 7 4  e 3 0 0 1  
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  13U 0 2 4 8 6  o w 9 7  

5.9 RESIDUAL PLOTS'  NOT AVAILABLE 

5olOREMARKS'  MAP T I M E  REPORT FOR S I T E  16' 

T I M E  OF REPORT' PREPARED B Y '  GAYLE Dm BAiiROW 
DAY 286  9 0 6  HR 9 52 M I N  GMT O o D e  ANALYST 



5 .  O R B I T  D E T  

5.1 0 1 D o  I O E N T I F I C A T ; C * :  f ig.  2852P T A P E  NO. 
I T E M  i.10. 2d52P 

5.2 E P O C H  D A Y  322 9 2~ 36 ' C.000 GMT SEQ. NO. 032 
HR l r I N  SEC COMPUTER 8 

5.3 S T A T E  VECTOR (SELETG- f h T R f C  1950.0)  

X 3446.5637 K M  D X  029963369 KIV,/SEC 
Y -768.78454 K M  D Y  076726778 K K / S E C  
Z -680.84392 K M  D Z  048801469 K M / S E C  

' 5.4 S T A N D A R D  O E V I A T I O N J  A P R I O R I  

X '  61.47 M D X  000437 E.i/S X 14905 4.4 OX ,0312 M I S  
Y 392.3 M DY e21345 "/S Y 201.1 M D Y  01296 M / S  
Z 744.6 M D Z  033758 .4/S 2 598.2 M DZ 02656 M / S  

5.5 C O R R E S P O N D I N G  O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 3424.67 KM E C C  0207637 APF 112.702 D E G  
L A N  335.3'9 D E G  I N C  30.0947 D E G  T F P  5675.48 S E C  
RCA 2713.58 KM P A L T  975.493 KM P E R  299.740 M I N  
APO 4135.76 KM A A L T  2397.67 K M  T A  1320982 DEG 
L A T  332.810 D E G  L O N G  217.823 D E G  

5.6 L U N A R  H A R M O N I C S  U S E D '  MSC ONBOARD - 11 

5.7 D A T A  ARC L E N G T H '  6 H R S  10 M I N  SOS= + e O E +  

5 .8  D A T A  SUMMARY'  

S T A  D A T A  S T A R T  STOP NUMBER STA iLDARD 
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

12 CC3 322/2036 323/0229 431 1314.6152 230.7231 
6 1  c3 322/2037 322/2144 130 43.5406 -89.1043 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 .1OREMARKS'  ***EPOCrf REPORT 
T H E  ONBOARD L U N A R  MODEL F A I L S  T H E  TWO O R B I T  T E S T  
O I V E R G E N C E  I N  F I V E  E A S Y  I T E R A T I O N S  

T I M E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D o  BARROW 
D A Y  286 9 08 H R  9 26 M I N  GMT 0.D. A N A L Y S T  



I 
5. O R 8 1 T  I 

1 , 5.1 0.D.  I D E N T I F I C A T I O N  NO. 2051P TAPE NO. I 
lltM FjO. ZD51P 
SEQ. NO. 062 5.2 EPOCH D A Y  326 9 22 ' 45 ' o*ooo GMT 

HR M I N  S t C  , LOMPUTER G 

5.3 S T A T E  VECTOR (SETENOC ' STRIC  1950*0) 
I 

I 
< 

x 2 5 9 8 o 1 1 f 8  KM DX -089421963 KP/,/SEC I I 
1 Y 1407.1565 KM D Y  060205733 KM/SEC 

Z 1014,3682 KM D Z  039175410 KM/SEC I 
I 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  I 
I 

X 21.66 M DX ,00859 M/S X .OOOO M DX .0000 N/S  
Y 169.5 M DY ,05246 M I S  Y .OOOO M DY .OOOO M/S 
2 182.8 M DZ 009943 b./S Z o 0 0 0 0  M D Z  .OOOO M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETESS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.88 KM ECC 0338276 A P F  167.627 DE G 
L A N  178.684 DEG I N C  11.9396 DEG T F P  -3529.72 SEC 

PER 208.649 M I N  RCA 1779.96 KM P A L T  41.8688 KN 
APO 3599.80 KM A A L T  1861.71 KM TA 225.379 D E G  
L A T  6.47059 D E G  LGNG 211.120 DEG 

5.6 LUNAR HARMONICS U S E D '  KSC ONBOARD - 11 

5.7 D A T A  ARC LENGTH,  3 HRS 0 IY IN  SOS= 2109.5 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

12 C C 3  3 2 6 / 2 2 5 2  327/0109 113  0 3 0 1 8  - 0  1099  
6 1  c3 3 2 6 / 2 2 5 0  327/01C9 1 3 1  0 2 9 3 8  - 0 0 0 9 7  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A G L E  

MOREMARKS' ***EPOCH REPORT 

T I M E  OF REPORT '  PREPARED B Y '  G A Y L E  D o  BARROd 
D A Y  287 9 03 HR 9 08 M I N  GMT O o O e  A N A L Y S T  

, 



5. O R B I T  D E T E R M I N A L  

5.1 0 . D .  I D E N T I F I C A T I ? : 4  NO. 2 D 5 1 P  TAPE N O 0  
I T E M  NO. 2D51P 

5.2 EPOCH D A Y  326 9 23 1 47 ' 130720 GMT S E Q o  NO. 062 
HR K I N  SEC COMPUTER G 

5.3 S T A T E  VECTOR ( S E L E h O C L h T R I C  1950.0) 

X -1789.5180 KM D X  -007407432 K M / S E C  - - -  
Y -6031584'+2 KM D Y  -1,5776578 K M / S E C  
Z -42.616626 KM D Z  -1.0777593 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 1.354 M DX 002378 M / S  X 1,354 ?4 D X  00238 M I S  
Y 2G.36 M DY e16139 M ' S  Y 20036 M DY 01614 M / S  
Z 19.74 M DZ 023497 b;/S Z 19.74 M D Z  02350 M I S  

5.5 CORRESPONDING O R d I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2691.39 KM ECC 0338898 A P F  167.802 D E G  
L A N  1780035 DEG I N C  11,9455 DEG TFP 203'020 S E C  
RCA 1779029 KM P A L T  41.1956 KFS P E R  208.825 M I N  
APO 3603.50 KPI A A L T  1865041 K M  T A  1205063 D E G  
L A T  3590936 D E G  LONG 358.337 DEG 

506 L U N A R  H A R M O N I C S  USEiJ' i4SC OiV60ARD - 11 

5.7 D A T A  ARC L E N G T H '  u HRS 59 M I N  SoS= 2109.2 

5.8 D A T A  SUILZNARY' 

S T A  DATA S T A R T  ' STOP NUMBER S T A K D A R D  
NGo T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

12 C C 3  32612~32 327/0109 113 a3018 -01099 
61 c3 326/2256 327/0169 131 02938 -00097 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A b L E  

5 o l O R E M A R K S '  MAP T I M E  REPGRT FOi? S I T E  'D' 

T I N E  OF R E P O R T '  PREPARED B Y '  G A Y L E  D a  i3ARROW 
D A Y  287 9 03 HR 9 11 M I N  GMT O o D o  A N A L Y S T  



5 0 1  OoD.  IDENTIFICATIOPI NO0 2D52P TAPE NO. 
I T E M  NO. ZU52P 

5.2 EPOCH D A Y  326 9 22  ' 45 t O o O d O  GMT SEQo NO. 0 6 3  
HR MIN SEC COMPUTkR G 

5.3 STATE VECTOR (SELEtVm ~ 

X 2598.2968 KM 9 X  -084422311  K i Y / b t  c 
Y 1410.8696 KM DY e60376805 KM/SEC 
2 10OS.1536 K M  DZ 0 3 8 9 6 2  I I 5  KM /StC 

5.4 STANDARD DEVIATIONS A PRIORI 

X 1 7 e 5 i  P I OX 0 0 0 6 9 4  M / S  X o O U G O  ;d DX 00000 M / S  
Y 1 3 5 0 2  M DY 004306 K'S Y 00000 M DY 00000 M / S  
Z 146.3 M DZ 0 0 8 2 1 1  bl/S Z e 0 0 0 0  ,V, DZ e0000 M/S 

5.5 CUKHESPUNDIhG O R t i l T A L  PAKAKETEdS (SELENOGKAPHIC T3UE OF DATE) 

SMA 2 6 8 9 0 4 6  KM ECC 033G154 APF 167.566 DEG 
LAN 1 7 8 0 7 3 6  DEG INC 1 1 0 7 1 3 0  DEG TFP -3528.98 SEC 
RCA 1780.01 KM PALT 4 1 0 9 2 0 3  K&1 P E2 2 0 8 0 6 0 0  M U  J 
APO 35980.91 Ki'l A A L T  166Ue82 KM T A  2 2 5 0 3 8 7  DEG 
L A T  6.34007 DEG LONG 2 1 1 0 1 4 2  DEG 

506 LUNAR idARMONICS USED' MSC CjiYBOARD - 11 

5.7 DATA ARC LENGTH' 6 HRS 10 MIN SOS= 310030 

5.8 D A T A  SUMMARY' 

STA D A T A  START STOF NUdaER STAIVDARD 
NO* TYPE T I M E  TIME POINTS DEVIATION KEAN 

1 2  CC3 , 3 2 6 / 2 2 5 2  3 2 7 / 0 4 3 9  2 2 9  3.3701 -'0 1 5 2 5  
6 1  c 3  3 2 6 / 2 2 5 0  327 /0109  1 3 1  1.7608 1 0 2 6 9 4  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 e 1 0 REM ARKS ***EPOCH iiEPORT 

TIME OF REPORT' PREPARED BY8 GAYLE Do BARROM 
DAY 2 8 7  9 03 HR 9 2 7  M I N  GMT O e D e  ANALYST 



c 

5.1 0.D. IDENTIFICATICZI hCi0 2D52P TAPE NO0 

5.2 EPOCH D A Y  326 23 * 47 1 13.720 GMT S E Q o  NO0 063 
iTEN NO0 20525' 

HR M r N  SEC COI'IIPUTER G 
- 

5.3 S T A T E  VECTOR (SELEBOC-SUTRIC 1950.0) 

X -1789.6260 KM G X  me07335795 KM/SEC 
Y -7.4406704 KM* D Y  - 1 . 5 8 1 8 ~ 6 4  KMISEC 
Z -42.936109 KM DZ -1.0714070 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

X 09578 M OX e01934 M / S  X 09578 44 DX 00193  M / S  
Y 15.34 M DY 013049 K ' S  Y 15.34 M DY e1305 M / S  
Z 1 7 0 8 4  M DZ 0 1 9 1 6 1  w/S Z 1 7 0 8 4  M D Z  01916  N/S 

5.5 CORRESPONDING OREITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SiYA 2690.98 Klyl ECC 033b778 APF 167.743 DEG 
LAN 178.087 DEG I N C  11.7188 DEG T i P  203.755 SEC 
RCA 1779033 KI4 PALT 41.2423 KM PER 298.776 M I N  
APO 3602062  Kbl AALT 1864.53 K M  T A  1 2 0 5 5 0 3  DEG 
L A T  359.940 DEG LONG 358.374 DEG 

'5.6 LUiVAR HARMONICS U S E D '  MSC 31Vi330ARD - 11 

5.7 DATA ARC LENGTH1 0 HRS 59 M I N  SOS= 310029 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NU?4!3ER STANDARD 
NO. TYPE TINE T I /."E POINTS DEVIATIOPI ;  MEAN 

12 CC3 326/2252 327/0439 229 3.3701 ~ 0 1 5 2 5  
6 1  c3 326/225u 327 /0109  1 3 1  10 1608 1.2694 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREKARKS' MAP T I M E  REPORT FOR S I T E  ' D t  

T I M E  OF REPORT'  PREPARED B Y '  GAYLE D o  BARROW 
DAY 287 9 G 3  Hi3 9 29 MIN GMT 0.D. ANALYST 



5.2 EPOCH DAY 49 9 6 ' 13 ' 0.0GO G M T  SEQb x o e  0 8 0  
ti8 i 4 I K  SEC COI4PUTER U 

5.3 STATE VECTOR (SELENUCET, .:<IC 1550.0)  

X -493.46099 K M  O X  - . 8 9 1 7 7 2 ~ 6  i(i.i/SEC 

2 1736.4554 AM 32 e13247165 K I L i / S E C  
Y 2962.9660 KIY DY -.436b4457 KM/SEC 

* 5.4 STANDARD DEVIATIONS A PKIOH I I 
X 115.4 M DX e14566 ;4/S X .OOOO N D x  e o 3 0 0  b ; / s  i 
Y 465.2 M DY e21299 I Y / Z  Y boo00 M DY bo000 M / S  
Z 820.4 M DZ a28696 i Y / S  Z ' . O O O O  M DZ r O O O O  M / S  

5.5 CORRESPONDING O23ITAL PARAXETERS (SELEhOGHAPHIC THGE OF-DATt 1 

SiqA 2689.15 Kid ECC e336307 APF 181.203 DEG 
LAN 184.292 DEG IKC 21.2742 DEG TFP -4853.91 SEC 
RCA 1782.94 KM PALT 44.6479 K M  PER 208.563 M I N  
APO 3595.35 K M  A A L T  1857.26 K M  3-A 201.771 DEG 
LAT. 8.14135 DEG LONG 205.848 DEG 

5.'6 LUNAR HARMONICS USED' MSC GABOARD - 11 I 

- 
5.7 DATA ARC LENGTH' 3 HRS 0 MIN sos= a28.96 

5.8 D A T A  SUMMARY' 

STA DATA S T A R T  S TO? N U M d E i i  S T A h 3 k i i D  
NO, TYPE TIME T I iLIE POINTS DEVIATION WEAN 

4 1  c 3  4 9 / 0 6 1 4  49/G652 39 0 1 0 7 5  -bo939 
4 1  c c 3  49 /c7r j5  49/c)834 1 8 1  b2377  -e0655 I 

i 
1 

1 2  c 3  4 9 / 0 7 0 6  49/(;7G9 4 bo312 b2504  
1 2  c c 3  4 9 / 0 6 1 3  4 9 / 0 6 5 9  43 d i 3 8  -bo232  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

SmlOREHARKS' ***EPOCH REPORT 

TIME OF REPORT' PREPARED BY'  GAYLE 0 .  BARROU 
DAY 286 9 09 HR t 26  MIN  Gi4T OeDe'ANhLYST 



' 1  
I 

5 0  O R G I T  D E T E R i Y I N A T I O N  E E P O i i T  ( L U N A R  E L L I P S E )  

501 O O D O  I D E N T I F I C A T I O K  NO. 3D51P T A P E  ,NO0 
I T E X  NO0 3D51P 

5 0 2  EPOCH D A Y  49 9 7 1 32 ' 25,310 GMT SEQo NO0 080 
HR H I N  S E C  CCMPUTER tt 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 0 0 )  

X -533024040 KM DX 1,7245547 K M / S E C  
Y -15890319 8 KM D Y  -021682717 K M / S E C  
Z -611057746 KM D Z  -080689128 r (M/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

x 7 ~ 4 7  M DX ,29559 r u s  x 78.47 M DX ,2956 MIS 
Y 14.97 M DY 052979 M / S  Y 14.97 M DY 05298 M/S 
Z 106.3 M DZ 077217 M / S  2 106.3 M DZ -07722 615 

5 .5  CORRESPONDING O R B I T A L  PARA14ETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2690069 KM ECC e337621 A P F  181.294 D E G  
L A N  183.512 DEG I N C  21,2821 D E G  T F P  -8804611 SEC 
RCA 1782.25 KPl P A L T  4401646 K M  P E R  2080743 M I N  
APO 3599012 KlYl A A L T  1861033 KM T A  3540548 D E G  
L A T  1050814 DEG LONG ' 359.636 D E G  

5 0 6  L U N A R  HARMONICS U S E D '  N S C  OhBOARD - 11 

5.7 D A T A  ARC L E N G T H '  1 H R S  16 hl IN SoS= 828096 

508 D A T A  SUMMARY' 

S T A  D A T A  S T A i i T  S T O P  NUMBER S T A N D A R D  
NO0 TYPE T I M E  T I ;4 E P O I N T S  D E V I A T I O N  M E A N  

41 ' C 3  49/0614 49/@652 39 0 1075 -00939 
41 cc3 49/0705 49fG834 181 02377 -00655 
1 2  c3 49/0706 49/0709 4 e0312 02504 
12 cc3 49/ 06 13 49/0659 43 01138 - 0 0 2 3 2  

509 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 a 1 0 R E M A R K S '  MAP T I N E  REPORT FOB S I T E  ' D '  

T I M E  OF REPORT '  PREPARED B Y '  G A Y L E  D o  BARROW 
D A Y  286 9 09 HK 9 2 9  MIN GM T O e D o  ANALYST 

' .  $8' 



5. ORBIT-DET.ERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  NO. 3D52P TAPE NO. 

5.2 EPOCH DAY 4 9  9 6 ' 1 3  ' C.Oi)O GMT 
I T E M  NO. 3052P 
SEQ. 1\10. 0 8 1  

SEC COMPUTER G HR M I N  

5.3 STATE VECTOR (SELEhOCEhTRIC 1 9 5 0 . 0 )  

X -492.93612 KM i ) X  - e 8 9 2 1 0 8 6 9  KM/SEC 
Y 2963,09028 KM DY - 0 4 3 5 5 6 9 1 6  KM/SEC 
Z 1734.3645 KM DZ 0 1 3 2 2 9 9 2 3  KM/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 33.98 M DX o J 4 9 9 0  X / S  X o 0 0 0 0  M DX .OOOO N/S  

2 268.9 M DZ 009672  M / S  Z * O O O O  M DZ *OOOO MIS 
Y 151.5 rd DY .07237 M / S  Y .oooo M DY .oooo MIS 

5.5 CdRRESPUNDING ORB1 T A L  PARAT.;ETEdS (SELENGGKAPdIC TRUE O F 3 A T t )  

SMA 2688.97 KM ECC 0 3 3 6 9 4 4  APF 181.138 DEG 

RCA 1782.94 KM PALT 44.8452 K M  PtR 208.542 M I N  
APO 3595.60 Klvl AALT 1 6 5 6 0 9 1  KIvl TA 2 0 1 0 7 7 1  DEG 
LAT 8.10368 DEG LONG 295.839 DEG 

5.6 Li lNAR HA Rlv,Ol\l C S USkD '  PiSC OlkBUAKD - 11 

LAN 184.339 DEG INC 21.2311 DEG TFP -4853.52 SEC 

5.7 DATA AKC LENGTH' 6 HRS 10  CY I N sos= 6 9 9 0 9  

5.8 DATA SUMMARY' 

P STO- 1 1'4 SI A i l D A K D  
NO. TYPE T I N E  T I K E  POINTS D E V I A T I O N  MEAN 

41 c3 4 9 / 0 6 1 4  4 9 / 0 6 5 2  39  1.2689 -05933  
41 c c 3  4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  1.7783 - 0 2 4 5 9  
1 2  c3 4 9 / 0 7 0 5  4 9 / G 7 0 9  4 SO866 2.2773 
1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  1.3683 - 0 3 5 4 8  

5.9 RESIDUAL PLOTS'  N O T  AVAILABLE 

5olOREMARKS'  ***EPOCH REPORT 

T I N E  OF REPORT' PREPARED B Y '  GAYLE Do BARROW 
DAY 287  9 02 HR 9 45 M I N  GMT 0.D. ANALYST. 



5.1 0.D. I D E N T I F I C A T I O N  NO. 3 D 5 2 P  T A P E  NO. 
I T E M  NO0 3D52P 

5.2 EPOCH D A Y  4 9  9 7 ' 3 2  ' 25.310 GMT SEQo NO. 0 8 1  
HR KIN S E C  COMPUTER G 

503 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 . 0 )  

X -532.99050 K M  DX 1.7253114 KM/SEC 
Y -1589.5048 KM DY - 0 2 1 7 5 4 3 4 0  KlY/SEC 
2 -61G.75039 KM D Z  - 0 8 0 5 6 8 7 8 1  KM/SEC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

'X  27.64 M DX 009842  K / S  X 27.64 r'Jt D X  0 0 9 3 4  M I S  
Y 3 0 8 8 5  M DY .17690 iq/S Y 3.885 K DY 0 1 7 6 9  bl/S 
2 32.07 M DZ 0 2 5 8 2 9  M/S 2 32007  M D Z  0 2 5 8 3  M I S  

5.5 C O R R E S P 3 N D I N G  O R B I T A L  PAKAk i i rTEKS I S E L E h O G K A P H I C  TRUE O F D A T € )  

S Y A  269U.51 Kid ECC 0337578 A P F  '181.229 DEG 
L A N  183.559 DEG I N C  21.2390 DEG T F P  -88.0953 S E C  
R C A  1782.25 K M  P A L T  44.1608 K M  P E R  208.722 M I N  

/ A P O  3598.77 KM A A L T  1860.68 <bl T A  354.572 DEG 
L A T  1.51999 DEG LONG 359.645 DEG 

5 0 6  L U K A R  HARf iONICS U S E D '  MSC 0 h 6 0 A R D  - 11 

5 0 7  D A T A  ARC L E N G T H '  1 H R S  1 6  M I N  SOS= 6 9 4 9 9  

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP k01Li 8 E R S T AiV D A R D 
NO0 T Y P E  T I M E  T I N E  P O I R T S  D E V I A T I O N  M E A N  

41 c 3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  39  1.2689 - 0 5 9 3 3  
4 1  cc3 4 9 / 0 7 0 5  4 9 / 1 2 0 3  412 1.7783 - 0 2 4 5 9  
12 c3 4 9 / 0 7 0 6  4 9 / 3 7 0 9  4 00866 2.2773 

' 1 2  ' C C 3  4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  1 0 3 6 8 3  - 0 3 5 4 8  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARK.S' MAP T I N E  REPOHT FOR S I T E  'D' 

T I M E  OF REPORT '  PREPARED B Y '  G A Y L E  D o  i3ARROW 
D A Y  2 8 7  9 02 HR 9 48 M I L  GMT 0.D. A N A L Y S T  

I 



c 

5. ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

5 0 1  0 0 D o  I D E N T I F I C A T I O N  N O a  2F51P TAPE NO. 

5 0 2  EPOCH DAY 329 9 6 ' 50 ' Om000 GMT SE3o NO. 112 
I T C N  NO. Lk51P 

HR M I N  SEC COMPUTER G 

5 0 3  STATE VECTOR (SELENOCENTRIC 1950001 I 

I 
X 500149900 KM DX -104928643 KM/SEC 
Y 1932.9226 KM DY -a12976108 KM/SEC , 
2 1334.4387 KM DZ -a12093931 KM/SEC 

i 
X 95.97 M DX 0 0 1 3 7 9  N / S  X 00000 M DX 00000 M/S 
Y 352.9 M DY 005444 M / S  Y oCOC0 K DY 00000 V / S  
2 47804  M DZ 019780 M / S  2 00000 M DZ 00000 M I S  

5 0 5  CORRESPONDING OREITAL PARAMETERS (SECENOGHAPHIC TRUE OFDATE) 

SNA 2689066 KPi ECC a336766 APF 1680574  DEG 
LAN 1470777 DEG I N C  12.0344 DEG TFP -1848.39 SEC 
RCA 1783.88 1(Iy PALT 4507858 KM PER 2080623 K I N  
APO 3595045 KM A A L T  1857.36 K b i  T A  2680601 DEG 
L A T  11.7393 DEG LONG 224.87s DEG 

506 LUhAR HAR:.IONICS USED' MSC Oh60ARD - 11 

5a7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 3280.0 

5 0 8  DATA SUMMARY' 

STA DATA START STOP NDiYBER STANDARD 
NO0 TYPE T IME TIME P O I h T S  D E V I A T I O N  MEAN 

4 1  c 3  329/0706 329/0916 159 03240  00185 
12 CC3 329/0650 329/d916 190  e3658 -01983 

5 0 9  RESIDUAL PLOTS' NOT A V A I L A 8 L E  

5 0 1 OR EMARKS t ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE De BARROW 
DAY 287 9 03 HR 9 53 M I N '  GMT 0.0. ANALYST 



Q-gnr r - r -  4 
6.. L - 4  _ "  - 1 

5 0  O R B I T  DETERMINATION REPORT (LUNAR F L L I P S E )  

5.1 0.00 I D E N T I F I C A T I O N  fi0. 2 F 5 1 P  TAPE R a e  
l T E M  NO. 2F51P 

5.2 EPOCH DAY 329 9 . 7  21 ' 15.180 GMT S E Q o  NO. 112 
SEC COMPUTER G HR M I N  

5.3 STATE VECTOR (SELENOCEKTRIC 1950eOl 

X -1760.5938 KM DX -.31875a64 K W S E C  
Y 252036991 KM DY -le5563179 KM/SEC 
Z 134056722 KM DZ -1a37:i(3204 KM/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 6.269 M DX 007873 M/S X 6.269 M OX 00787 M/S 
Y 141.2 M DY o29b36 N/S Y 141.2 M DY 02904 M/S 
2 .351.3 M DZ 039800 M/S Z 351.3 M 9 Z  03980 MIS 

5.5 CORRESPONDIPiG 3 R b I T A L  PAKAlLiETEKS (SELENOGRA?fiIC T 8 U E  CiFaATE) .. 
SlYA 269ij.67 KlVI ECC e337154 APF 168.698 DEG 
L A N  147.429 3EG I N C  12eU419 DEG TFP 25.9452 SEC 
R C A  1783.50 KN PALT 45,4081 KM PER 208,740 M I N  
APO 3597.83 KM  A A L T  1859.74 KM T A  1,59789 DEG 
LAT 2.01518 DEG LONG 317.935 DEG 

5.6 LUNAR HARWONICS USE31 MSC OiLBOARD - 11 
,I' 

5.7 DATA ARC LENGTH' 0 HRS 2a M I N  'SOS= 3250.7,  

5.8 DATA SUiYlMARY' 

STA DATA START STOP N UM 3 E R S T AND AR 0 
NO. TYPE T I M E  T IME P O I K T S  D E V I A T I O N  MEAN 

41 c3 329/0706 329/5916 159 a3240 a0185 
12 CC3 329/0650 329/0916 190 03658 - 0  1983 

5.9 RESIDUAL PLOTS'  NGT AVAILABLE 

5olOREMARKS'  MAP T I N E  REPORT FOK S I T E  IF' 

T I M E  OF REPGRT' PREPARED B Y '  GAYLE D. bARROW 
DAY 287 9 03 HR I 55 N I N  GMT 0.D. ANALYST 

, 



5.1 O.D. I D E N , T I F I C A T I O N  KG0 2 F 5 2 P  T A P E  NO. 
ITEM NO. 2F52P 

5.6 L U N A R  HARidONICS U S E D '  MSC OILBOARD 11 

5 0 7  D A T A  ARC LEPiGTH' 6 H R S  10 M I N  SOS= 3 5 9 3 3 2  

5.2 EPOCH D A Y  3 2 9  9 6 ' 50  ' 0.000 GMT SEQ. NO. 1 1 3  
HR N I N  S E C  COMPUTER G 

5 0 3  S T A T E  V i C T O R  ( S E L E h O C E N T R I C  1 9 5 0 . 0 )  

X 506.34016 KM DX - 1 0 4 9 3 7 5 3 7  K M / S E C  
Y 1913.4960 KN D Y  - .13289633 KiJISEC 
Z 1 3 5 8 0 9 8 7 U  KM D L  - 0 1 0 9 2 5 6 5 5  K M / S E C  

5-04 STANDARD D E V I A T I O N S  A P R I O R I  

X 26.02 M DX 000228  i%/S X 0 0 0 0 0  I4 DX mO300 M I S  
Y 90.43 M DY e 0 1 6 2 1  M / S  Y .OOOO M DY .OOOO M I S  
Z 118.4 M DZ ,05237 M/S Z e 0 0 0 0  M D Z  e0000 M I S  

5.5 CORRESPONDING O R J I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2 6 8 9 0 4 1  K K  E C C  0334754  A P F  166eG81 D E G  
LAN 150.145 DEG I ~ C  12.9269 DEG TFP -1847.43 SEC 

APO 3 5 9 5 . m  KM A A L T  1856.99 K M  T A  268.627 DEG 
L A T  12.4737 DEG LGNG 224.679 D E G  i 

RCA 1783.74 KM P A L T  45.6489 KM PER 208.594 ivliN 

i 

S T A  D A T A  S T A R T  STGP NCliYbER s T A h D A R 3  
NO. T Y P E  T I M E  T I X E  P O I N T S  D E V I A T I O N  i4EAN 

41 c3 3 2 9 / G 7 0 6  3 2 9 / G 3 1 7  1 6 0  2.0433 1.3669 
4 1  C C 3  3 2 9 / 1 0 2 3  3 2 9 / 1 1 4 7  1 9 7  3.4101 -1.4134 
1 2  . C C 3  3 2 9 / 0 6 5 d  3 2 9 / U 9 1 7  1 9 1  2.4877 1.1142 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A E r L E  

5 o l O R E M A R K S  1 ***EPOCH REPORT 

I 

TI rYE OF REPORT '  PREPARED B Y '  G A Y L E  D o  SARROW 
D A Y  287  9 04 HR 9 2 2  M I N  GMT 0.D. A N A L Y S T  

I 



I. 

5. ORGIT DETERMINATION EEFORT (LUNAR E L L I P S E )  
I 

5.1 0.D. I D E N T I F I C A T I O N  NO. 2F52P TAPE NO. I 
ITEj'4 NO. 2 F 5 2 P  I 

5.2 EPOCH DAY 329 9 7 ' 21 ' 15,180 GMT SEQ, NO* 113 
SEC COMPUTER G tiR K I N  

5.3 STATE VECTOR ( S E L E N O C E f i T R I C  1950.0) 

X -1760.1597 K M  D X  -032296628 KM/SEC 
Y 243.48706 KM DY -185408743 KH/SEC 
Z 153086973 KM D Z  -1.0939129 KM/SEC 

504 STANDARD D E V I A T I O N S  A P R I O R I  

x 2.718 K DX .u2i28 w s  x 2.718 M DX .02i3 w s  
Y 38.88 M DY e07453 K / S  Y 38.88 M DY ,0745 M I S  
Z 91.10 M DZ e09676 Fi/S Z 91.10 M DZ e0988 M / S  

5.5 CORRESPONDIhG O R d I T A L  PARAiL'ETEHS I S E l E i i O G d A P r l I C  TRGE OFDATE) 

$MA 2690.41 KM ECC 0 3 3 7 1 3 3  APP 166.203 DEG 
LAN 149.797 DEG IELC 12 .9345  CEG TFP 26.9443 SEC 
RCA 1783.38 KP, PALT 45.2917 KM PER 208.710 M I N  
APO 3597.43 KM A A L T  1859.34 KM TA 1.65956 DEG 
L A T  2.69749 DEG LOKG 317.959 DEG 

5.6 LUNAR HARMONICS USED'  MSC ONBOARD - 11 
5.7 DATA ARC LENGTH' 3 HRS 2tj M I N  SGS= 359200 

5.8 DATA SUMMARY' 

STA DATA START STUP NUNBER STANDARD 
NO. TYPE T I M E  T I b E  P O I N T S  D E V I A T I O N  XEAN 

41 c3 329/0706 329/0917 160 2.0483 1.3669 
41 CC3 329/1023 329/1247 197 3.4101 -1.4134 
12 CC3 329/0650 3 2 9 / 0 9 1 7  191 2.4877 1.1142 

5 0 9  RESIDUAL PLOTS'  NOT A V A I L A a L E  j 
5.1OREMARKS' MAP T I M E  REPORT FOR S I T E  IF' 

T I M E  OF REPOnT' PREPARED B Y '  GAYLE D o  BARROW I 

DAY 287 9 04 HR 9 24 M I N  GMT 0.01 ANALYST 
1 

I 



,DQ. I 

5 0  ORBIT DETERXINATION REPORT (LUI\;AR ELLIPSE)  .~ -- 

5 0 1  OODO IDENTIFICATION NO. 3F51P TAPE NO. 
ITEM NO. 3F51P 

5 0 2  EPOCH DAY 52 9 0 ' 50 00000 GMT SEQo NO0 1 3 0  
HR MIN SEC COMPUTER e 

5.3 STATE VECTOR (SELENOCENTRIC 195OoO) 

X '  -206600606 KM O X  -0404 '22396 KM/SEC 
Y 122705776 KM DY -101421572  KM/SEC 
Z 1469.4590 KM DZ -0.43 549454 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIOKI  

X 319.9 M OX 0 0 6 4 9 1  M/S X 00000 M DX eOOOO M I S  

2 696.4 M DZ e26061 M/S 2 00000 M DZ 00000 M / S  
Y 28804 M DY .12122 M/S Y e O l l O O  M DY 00000 M/S 

5.5 CORRtSPONDING ORBITAL PARA MtTEkS (SELENOGKAPdIC TRUt OFDA T t  1 

SMA 2688.89 K M  ECC e335793 APF 183.361 DEG 
LAN 1 4 7 0 1 8 9  DEG INC 21,1914 DEG TFP -2749.32 SEC 
RCA 1785.98 KM PALT 47.8891 KN P E8 2 0 8 0 5 3 4  MIN  
APO 3591.80 KM AALT 1853.71 K M  TA 242.880 DEG 
L A T  19.2737 DEG LONG 211.603 DEG 

506  LUNAR HARMONICS USED# MSC ONBOARD - 11 

5.7 DATA ARC LENGTH' 3 HRS 0 MIN SOS= 3 9 4 3 0 1  

5.8 DATA SUMMARY@ 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE TIME TIME POINTS DEVIATION MEAN 

6 2  c 3  5 2 / 0 1 2 7  52 /0312  1 7 5  e 3 9 9 1  0 0 2 6 4  
6 2  c c 3  52 /0052  5 2 / 0 1 1 3  1 8  03360  -00363 
1 2  c 3  5 2 / 3 0 5 4  5 2 / 0 1 1 3  20 0 2 4 3 6  -03666 
1 2  c c 3  5 2 / 0 1 2 4  5 2 / 0 3 1 3  1 9 8  0 3 8 2 7  - 0 1 0 8 2  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

TIME OF REPORT' PREPARED BY'  CAYLE De BARROW 
DAY 286 t 04 HR 9 58 MIN  GMT OoDo ANALYST 



T A P E  NO1 501 0000  I D E N T I F I C A T I O N  NO0 3F51P - I T E M  NO0 3F51P 
5 0 2  E P O C H  D A Y  52 9 1 9 33 ' 370810 GMT SEQo NO0 130 

HR M I N  S E C  COMPUTER B 

5 0 3  S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 0 0 )  

X -572054908 KM D X  107153350 K M / S E C  
Y -1586.0993 KM DY -023558506 K M / S E C  
Z -600.86564 K M  D Z  -e81055868 K M / S E C  

5 .4  S T A N D A R D  D E V I A T I O N S  A P R I O R I  

x 87.11 M OX .26863 MIS x a7.11 M DX .2686 M/S 
Y 170.6 M DY 027458 M/S Y 17306 M DY 02'746 M / S  
Z 36706 M DZ 064914 M / S  Z 36706 M DZ 06491  M / S  

' 5 . 5  C O R R E S P O N D I N G  O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  T R U E  O F D A T E )  

SMA 2690008 KM E C C  0336210 A P F  1830139 D E G  
I AN 1460744 D E G  I N C  21.2002 D E 6  TFP -1310861 S E C  
RCA 1785065 KM P A L T  4705564 K M  P E R  2080672 M I N  

T A  3510910 D E G  APO 3594.51 KM A A L T  1856042 K M  
L A T  1078859 D E G  LONG 3220127 D E G  

506 L U N A R  H A R M O N I C S  U S E D '  MSC OIvBOARD 11 

5 0 7  D A T A  ARC L E N G T H '  i) HRS 40 M I N  SOS= 394301  

I 508  D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NONBER S T A N D A R D  
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

62 c 3  52/0127 5 2 / 0 3 1 2  175 03991 00264 
6 2  c c 3  52/0052 52/0113 18 03360 -00363 
1 2  c3 52/0054 52/0113 2 3  02436 -03666 
12  cc3 52/0124 52/0313 198 03827  - 0  1082 

5 0 9  R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

S o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  @ F t  

T I M E  OF REPORT '  PREPARED B Y '  G A Y L E  D o  aARROW 
D A Y  286 I 05 HR 9 01 M I N  GMT O o D o  A N A L Y S T  



c 

3 9 -  1 nnr  -e.. 1 5 0  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  

5 0 1  O o D o  I D E N T I F I C A T I O N  NO. 3F52P TAPE NO. 
ITEt'4 NO. 3F52P 

502 EPOCH DAY 52 9 U ' 50 ' ~ 6 0 3 0  GMT SEQo NO. 131 
HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X -2087.7325 K M  DX -e40899243 KM/SEC 
Y 1249.4681 KM DY -101332957 KM/SEC 
z i4ia.4276 K M  DZ -e45436427 K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 151.1 M DX 002944 M/S X e0000 M DX .OOOO K / S  

505 CORRESPOP4DIfYG O R B I T A L  PARAMETERS (SELEhOGRAPHiC TRUE OFDATE) 

SMA 2688.62 KM ECC 0335729 APF 165.435 DEG 
L A N  144.752 DEG INC 1905227 DEG TFP -2748.46 bEC 
RCA i7a5.9a K M  PALT 47.8856 KK PER 208.51r3 M I N  
APO 3591627 K M  A A L T  1853,ia KN T A  242.898 D E G  
L A T  1800?35 DEG LONG 211.836 D E G  

5.6 LUNAR HARMONICS USED' MSC OlUdOARD - 11 

507 DATA ARC LENGTH' 6 HRS 10 M I N  S05= 230800 

5m8 DATA SUMYARY' 

STA DATA 5 T A i i T  STOP NOM D t H 5 T A i\D AR D 
NO. TYPE T I M E  T I >-I E P O I N T S  DEVIATIOlU MEAN 

6 2  c3 52/C127 52/0312 175 1.7085 2.0267 
6 2  c c 3  52/0352 521'0113 18 107364 10 1989 

12 cc3 5 2 / 0 1 2 4  52/0643 414 2.9190 - 0  75 46 
12 c3 52/0054 52/G113 20 1.6632 i.a347 

509 RESIDUAL PLOTS'  NOT A V A I L A a L E  

5olOREMARKS'  ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y @  GAYLE D e  BARROW 
DAY 286 9 06 HR 9 21 M I N  CMT 0.D. ANALYST 



5.1 0 ?F57P TAPE NO. e 0 0 I DENT I F I  C6-T TO 4 KG 
I T E M  NO. 3 F 5 2 P  

5.2 F DAY 52  9 POCH 1 ' 33  ' 37.610 GMT SEQ. big. 1 3 1  
HR M I N  SEC COMPUTER €3 

5 . 3  STATE VECTOR (SELEhOCZNTRIC 1950.01 

X -578.21927 Kbl D X  1.7341473 KM/SEC 
Y -1573,5246 K M  DY - 0 2 5 5 9 2 1 7 8  KM/SEC 
2 -627.75539 KM DZ - 0 7 6 3 0 7 0 6 8  KM/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 40.83.M DX 0 1 2 5 7 5  M/S X 40.83 M DX 0 1 2 5 8  MI5 
Y 92.75 M DY 0 1 4 4 5 0  M/S Y 92.75 M DY e 1 4 4 5  M I S  
Z 195.2 M DZ e 3 3 4 5 5  M/S 2 195.2 M DZ a 3 3 4 6  M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRGE OFDATE) 

SMA 2 6 8 9 8 8 1  K M  ECC e 3 3 6 1 6 4  APF 185.519 DEG 
LAN 144.306 DEG INC 19.5313 DEG TFP -131.039 SEC 
RCP. 1785.59 K M  PALT 47.50C4 Klv! PER 208,640 KIN 
APO 3594.03 KM A A C T  1855.94 KM T A  351.960 DEG 
LAT 0 8 4 2 5 8 8  DEG L O h G  321.930 DEG 

5.6 LUNAR HARKONICS USED' M5C.ONBOARD -. 11 

5 e 7  DATA ARC LENGTH' G HRS 4 0  M I N  SOS= 2 3 0 6 0 0  

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER 5TAPiDARD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION MEAN 

6 2  c 3  5 2 / 0 1 2 7  5 2 / C ~ 3 1 2  1 7 5  1 7 0 8 5  2 e d 2 6 7  
1 A 9 8 9  6 2  c c 3  5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 8  1.7364 

1 2  c 3  5 2 / 0 u 5 4  5 2 / 0 1  13  2i, 1.6632 1.8347 
1 2  c c 3  5 2 / 0 1 2 4  5 2 / 0 6 4 3  4 1 4  2.9190 - e 7 5 4 6  

5.9 RESIDUAL PLOTS' NCT AVAILABLE 

5elOREMARKS' MAP TIME REPORT FOR S I T E  IF' 

TIME OF REPORT, PREPARED B Y '  GAYLE De GARRO'UJ 
DAY 2 8 6  t 06 HR 9 2 3  M I N  GMT 0.De ANALYST 



5.1 O o D a  I D E N T I F I C A T I O K  NO. 3 D T l M  TAPE KO. 
I T E M  NO. 3D51K 

5.2 EPOCH DAY 48  9 19 ' 42 ' C.000 GMT SEQ. NO. 8 1  
HR M I N  SEC COIYPUTER 3 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X -191.56234 Ki4 O X  - 0 9 0 4 6 C 9 1 4  KM/SEC 
.. Y 3091.3659 KM DY - 0 3 1 9 4 4 9 8 8  KM/SEC 

Z 1673.1875 Kid DZ 0 1 9 5 8 2 5 1 7  KMISEC 

5.4 STANDARD D E V I A T I O N S  . A P R I O R I  

X 23.51 M DX 0 0 3 8 2 7  M / S  X a0000 M 'OX - 0 0 0 3  M / S  
Y 119.5 M CY 0 0 5 9 9 4  M / S  Y o O 0 0 0  M DY a0300 R / S  
Z 229.0 M DZ e 0 7 6 0 8  M/S Z e 0 0 0 0  M DZ eOOC0 M/S 

5.5 CORRESPONDING O R B I T A L  PAHAPETERS (SELEI"i0GRAPHIC T R U E  C F C A T E )  

SMA 2689.36 KlVl ECC e336753  APF 180.791 DEG 
LAN 190.225 DEG I N C  21.0791 DEG TFP -5176.40 SEC 
RCA 1783 .71  KPl PALT 45.6226 KPI PER 2 0 8 * 5 5 ?  M I L .  
APO 3595 .01  KM AALT 1856.92 K Y  TA 1 9 6 0 6 2 0  DEG 
L A T  6.17796 DEG LONG 206 .534  DEG 

5.6 LUNAR HARMOF\IJCS JSED' MSC ONBOARD - 11 
5.7 DATA ARC LENGTH' 2 HRS 40 tY IN  SCS= 2733.4 

5.8 DATA SUMMARY' 

STA DATA START STOP NUKBEK STAihDA2D 
NO. TYPE T Ilr lE T I ME P O I N T S  DEVIATION MEAN 

6 2  c 3  4 8 f 2 0 1 3  4 8 / 2 2 0 3  1 5 2  e2879 e 1762 
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 0 0 3  20 0 2 9 2 8  e 1 4 7 4  
1 2  c c 3  4 8 / 2 0 1 3  4 8 / 2 1 5 7  166  . 3 3 9 9  - 0  9 3 1 5  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 13RE;qARKS ' ***EPOCH REPORT 

T I M E  OF REPOIU" PREPARED B Y '  GEOeSaGOODKIN 
DAY 2 8 7  9 10 HR 9 04 M I N  GNT 0.0. ANALYST 



5 0 1  0 . D .  I D E N T I F I C A T I O N  NO. 3D51M T A P E  NO. 
I 1  t i v i  trlU* 3 U 5 1  1'1 

5.2 EPOCH DAY 4 9  9 7 I 3 2  25.310 GMT SEO. NO. 8 1  
HR Pi I N StC h PLiTCii 0 

5 0 3  S T A T E  V t C T O R  ( S E L E N O C E N T R I C  1 9 5  0.01 

- . 1654 KM DX L o  1 2 2  (346 K P ; / S t C  
Y -158700146 Kbl * D Y  - 0 2 3 0 1 8 6 3 0  KM/SEC - 0 130 K rY DZ - * 0 0 3 Y 4 [ L 3  KI" I/SkC 

3 0 4  STANDARD D E V I A T I O N S  A PKIUSI 

X 124.3 M DX e 0 9 4 i 8  M / S  X 124 . t  3 Y DX e0948 f < / S  ' .  

Z 6C.71 M DL .22066 M/S Z 60.71 bl D Z  0 2 2 0 7  i./i/S 
Y 25.53 M DY e 1 3 7 1 4  M / S  Y 25.53 M DY 0 1 3 7 1  1415 

5 0 5  CORRESPONDING O R B I T A L  PARAMETERS (SELEi' iOGRAPH I C  T R  UE 0 F i ) A l t l  

SMA 2690.90 .i(M ECC e33 1 5 0 5  A P F  1 5 1 . 5 3 /  D t G  
LAN 183.369 DEG INC 21.1032 DEG TFP -93.8335 SEC 
RCA 17'82.71 KM P A L T  44.6160 K P ~  PEt i  208.767 r"l1;J 
APO 3599.U9 r(M A A L T  1 8 6 1 e O 0  KM T A  353 .914  l j E S  
L A T  1.63632 DEG LONG 359.124 DEG 

5.6 LUNAR H A R K O N I C S  USEO' MSC'ONBOARD - 11 

5 0 7  D A T A  ARC L E N G T H '  11 HRS 47 ;4IN SOS= -3751.2 

5.8 D A T A  SUMMARY' 

S T A  DATA S T A R T  STOP NUMBER STAFGAi lD  
NO* TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  X E A N  

6 2  c3 4 8 / 2 0 1 3  4 ! 3 / 2 2 0 3  1 5 2  ,2879 e l 7 6 2  
6 2  c c 3  4 8 1 1 9 4 2  4 8 / 2 0 ~ 3  20 0 2 9 2 3  0 1 4 7 4  
12 cc3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  1 6 6  0 3 3 9 9  - .C3 i5  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 a l O R E K A R K S '  MAP T I M E  REPORT FOR S I T E  I D '  

T I M E  OF REPORT '  PREPARED B Y '  GEOeS.GOODNIN 
DAY 287  9 10 HR 9 08 M I N  GMT O e D .  A N A L Y S T  



S o 1  0 0 D e  I D E N T I F I C A T I O N  NO. 3F51M TAPE NO. 
I JEM *NO0 3 F 5 1 N  

5 . 3  EPOCH D A Y  5 1  9 1 4 ' 25 ' 00000 GMT SEQ. NO. 1 3 2  
HR M I N  SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 1  

1 3 0 3 e 9 7 ' 3 4  K DY -1 e1487912 KM/SEC 
2 1452 .8009  KM DZ - 0 4 4 5 5 9 1 8 3  KM/SEC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

Y 6 0 0 8 3  M DY 001841 M/S Y *OOOO M DY o O G O O  N/S 
Z 130.4 M DZ e 0 3 7 5 7  M / S  2 e 0 0 0 0  b: DZ .OOOO M / S  

5 0 5  CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SVA 2 6 8 8 0 9 1  KM ECC e 3 3 6 2 5 2  APF , 1 8 3 0 1 7 4  DEG 
LAN 1 5 2 0 6 2 8  ' D E G  INC 21 .0043  DEG TFP -2719.32 SEC 
RCA 1784,76 KM PALT 4606696  K M  PES  208 .536  i 4 I N  
APO 3593.07  K M  AALT 1854.98  KM T A  243.576 DEG . 
L A T  1902281 DEG LONG 217.916 DEG 

5.6 LUNAR'HARWNICS USED' 'MSC ONBOARD - i i  

5.7 DATA ARC LENGTH' 2 HRS 40 M I N  SOS= 3052.0 

5e8 DATA SUMVARY' 

SJA DATA START STOP NUMBER STANDARD 
NOe TYPE T I P €  TI ME POINTS D E V I A T I O N  MEAN 

6 2  c c 3  5:/1425 5 1 / 1 6 4 2  2 2 9  04143  - 0 0 7 6 4  I 4 1  c3 5 1 / 1 4 2 5  51 /1557  1 5 2  0 6 0 6 4  -0.2769 J 
5 0 9  RESIDUAL PLOTS'  NOT A V A I L A S L E  

5olOREP4ARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GEOeSoCOODWIN 
DAY 2 8 7  9 07 HR 9 11 M I N  GMT 0.D. ANALYST 



5.1 0.D. I D E N T I F I C A T I O N  NO. 3F51M TAPE NO. 
I T E M  NO. 3F51iJi 

5.2 EPOCH DAY 52 s 1 ' 33 ' 37 ,810  GHT SEQ. NO. 1 3 2  
HR M I N  SEC COMPUTER D 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X -587.64265 KM DX 1.7139329 KM/SEC 
Y -1581.6653 KM DY - e 2 4 6 4 5 3 5 9  KP/SEC 
Z -601.20747 KM . ' DZ -e80827560  KM/SEC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 113.0 M DX e 0 6 0 8 1  M / S  X 113.3 M DX 0 0 6 0 8  M I S  
Y 29.27 M DY 009497 M / 5  Y 29.27 M DY oC950 M/S 
Z 82.19 i4 DZ e12460 M / S  2 82.19 ivl DZ 0 1 2 4 6  MIS 

5.5 CORRESPONDING O R B I T A L  PARANETERS (SELENOGRAPHIC TRUE OFDA'TE) 

SMA 2690.14 Kb' ECC 0336112  APF 183.923 DEG 
L A N  146.145 DEG I N C  21.0035 DEG TFP -142.867 SEC 
RCA 1785.95 KM PALT 4 7 0 8 6 4 8  K M  PER 208.679 M I N  
APO 3594.33 KM A A L T  1856.24 KM T A  351.233 DEG 
L A T  1.732dd DEG LONG 321.627 DEG 

5.6 LUNAR HARMON4CS USED' IYSC CNYOARD - 11 

5.7 DATA ARC LENGTtf' 11 HRS 5 M I N  SOS= 109.50 

5.8 DATA SUMfllARY' 

STA DATA START STOP NUMBER STANijARD 
NO. TYPE T I M E  T IME P 3 I N T S  D E V I A T I O b  NEAb 

6 2  cc3 5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  0 4 1 4 3  - 0 0 7 6 4  
41 c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  e 6 0 6 4  - 0 2 7 6 9  

5.9 RESIDUAL PLOTS' NOT A V A I L A B L E  

5.1OREYARKS' MAP T I M E  REPORT FOR S I T E  I F t  

T I M E  OF REPORT* PREPARED BY'  GEO.S.COODh'IN 
DAY 287  9 07  HR 9 1 5  M I N  GMT 0.D. ANALYST 



.92.. 1 cc p : f l  - I 50 O R B I T  DETEXHINATION REPORT (LUNAR ELLIPSE)  i 
-I , 5 . 1  O o D o  IDENTIFICATION NO. 1B61P TAPE NO. 
f ITEY r:c. 1 ~ 6 1 ~  

5.2 EPOCH DAY 232 9 19 8 45 ' 0.000 CMT SEQm NC. 16 
COiiPt'TER G 

1 
HR M I N  SEC i 

I 
5 0 3  STATE VECTOR (SELENOCENTRIC 1950.0) 

X 1 2 8 1 0 1 2 0 3  KM DX . a 5 2 8 6 a x  KUSEC 

z -874.34927 K~V, DZ .3831750'3 K~WSEC 
i Y -3690.5192 KM D Y  043442266 KM/SEC 

Y 274.4 M DY 005234 M/S Y .OOOO M D Y  o C 3 G O  lY/S 
Z 921.8 bi DZ .00599 M / S  Z .OCOG M 92 .OC'29 M / S  I 

5.5 CORRESPONDING ORUITAL PARAMETERS (SELENOGRAPHIC TRGE OFJATE) 

SMA 2765.67 KM ECC 0296454 A?F iti4.312 OEG 
LAN 242.482 DEG INC 12.1472 DEG TFP -592i.C4 SEC I RCA 1945.76 KM PALT 207.689 KlJl ?Et? 217.529 i l ! r <  

APO 3565057  KM AALT 1847048 KN T A  204.164 3 E G  
LAT 5 0 7 5 8 0 7  DEG LOf\!G 270.418 DEG 

5 0 8  DATA SUMMARY' 

STA DATA STAZT S TirP NUMBER STA;JCAI?D 
NO. TYPE T I i-I E TIbiE POINTS ULVIATION MEAK 

12 CC3 2 3 2 / 1 9 4 7  232 /2133  1 0 4  , 2343  ,0128 
6 1  c 3  2 3 2 / 1 9 4 5  232/2058 7 1  e 1183 0 0 1 3 1  

j 
I 

1 
5.9 RESIDUAL PLOTS1 NOT AVAILABLE 

i 
5olORtMARKS' ***EPOCH REPORT , 

TIME OF REPORT' PREPARED BY' GAYLE D e  BARRO?; 
DAY 3 1 4  s OB HR 9 3 /  X I N  GMT U.C. AlUALYST 



I 
1 

I 
3 5 0  O R B I T  D E T E k M I N A T I O N  REPORT ( L U N A R  E L L I P S E )  

5 0 1  O*D* I D E N T I F I C A T I O N  NO. ,1861P T A P E  NO. I 1Tct.i h3. I 3519 
5.2 EPOCH DAY 232 9 2 1  ' 0 ' 36.930 GMT SEQe  K3- 16 

HR M I N  S E C  COibiP3TEk rJ 

503 STATE VECTOR ( S E L E N O C E N T A i C  1950.C) 

! X 8 9 4 . 1 1 6 2 8  K N  D X  -1.6097539 . K Y / S E C  
I Y 1575.8110 KM D Y  e74211467 KI4/SEC 
I I Z 832.88935 KM D Z  -.11828119 .YI';/SEC 

5.4 STANDARD D E V I A T ' I G N S  A P R I O R I  

X 32.27 F1' DX .u5lB9 Pi/S X 32.27 M 3 X  0 0 5 1 9  : # i / 5  
Y 161.2 M DY a 0 4 8 5 8  K / S  Y 161.2 iil DY e 0 4 8 6  X/5 
Z 270.6 M DZ e39017 M / S  Z 27006 1'4 DZ 03902 I " /S 

5.5 CORRESPONDING O R B I T A L  P A i i A X E T E R S  ( S E L E N O G R A P t i I C  TRSE O F J A T E )  

SlYA 2i66.46 KM ECC 0296656 A P r  lE.S.3LrL' v c b  
L A N  241.750 DEG I N C  1 2 0 1 4 9 0  DEG T F P  -4E3.514 SEC 

A A L T  1649.05 Kb? 334 .653  DEG 
L A T  4.32778 D E G  Lc>r'iG 41.1691 D E G  

I 

5.6 LUIUAR HARMOI'\IICS L l L k D '  GOtfhG 2-1 

507 D A T A  ARC L E N G T H '  1 H R S  12  i 4 I N  SOS= 624.93 

5.8 D A T A  SUibliYARY f 

S T A  D A T A  S T A R T  STOP ;J UiVi E k K S T A !'ID A 1 2  3 

12 C C 3  232/1947 2321'2133 104 e 2 3 4 3  03128 
61 C3 232/1945 232/i356 7 1  .1189 06131 

5.9 R t S I D l J A L  P L O T S '  ' N Q T  A V k I L A b L t  

5 . 1 O K t M A R K S '  I'rlAP T I M t  R t P O d T  I-Cii S I T E  18' 

T I K E  OF REPORT'  PREPARED B Y '  G A Y L E  9. 3ARRON 
D A Y  314 9 38 HR 9 39 M I N  GNT O.D. A N A L Y S T  



L3.2- ' 7 - j  5 .  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.00 I D E N T l F I C A T l O N  NO. 1 6 6 2 P  TAPE. NO. 

5.2 EPOCH DAY 2 3 2  9 19 ' 45 ' 0.000 GKT SEQe KO. 17  
ITEi4  & O O  l d 6 2 P  

HR M I N  SEC COMPUTER G 

503 STATE VECTOR (SELENOCENTRIC 1950.0) 

X 1280,8577 K M  DX 085309190 KM/SEC 
Y -3089.4561 KM DY 0434U8519 KM/SEC 
Z -876.68151 KM D i  038325637 KK/SEC 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 18.C6 M DX 001420 M/S X 03000 1'4 DX o0038 N / S  
Y 132e6 M DY 002461 M/S Y .!IO30 M DY .COGS V/S  
2 440.8 M DZ e00409 lu;/S Z 0003G M DZ o O G 0 0  :4/S 

5 . 5  CORRESPONDING O R B I T A L  PARAMETERS (SELENCGRAPHIC TRUE O F D A T E )  

SMA 2765.32 KM ECC 0 2 9 6 3 6 6  APF 184 .149  D E G  
LAN 242.654 DEG INC 12.1291 DEG TFP -5021 .29  SEC 
RCA 1945.78 Y M  PALT 2U7.586 Kt4 PER 217.488 i 4 I N  
APO 3584.87 K Y  A A L T  1646.78 Y M  T A  204.148 DEG 
L A T  5.71624 DEG LONG 27b.414 DEG 

5.6 LUI'JAR HARM@NICS USED' B O E I h G  R - l  

SOS= 16527 
I 

5.7 DATA ARC LENGTH' 5 HRS 40 M I X  

5.8 D A T A  SUMMARY( 
I 

STA DATA START STOP NU,Y B ER STAND Ak C 
YO. TYPE TIME T I ME P O I N T S  D E V I A T I O N  MEAR 

I 
I 1 2  CC3 232/1947 233/0111 259 0 7 3 5 2  -00273 

61 c3 232/1945 232/2058 71 0 5 6 7 9  40  64 I I 
5 .9  RESIDUAL PLOTS'  UOT AVAILABLE 

5 e 1 0 R E 14 A R K S ' <-**EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  f3ARROW 
DAY 314 9 08 HR 9 59 M I N  GM T 0.0. ANALYST 



L A N  241.922 DEG I N C  12.1310 DEG TFP -463.760 SEC 
RCA 1945.77 KPl P A L T  207.678 KK PER 217 .580  bi!fd 

334.636 D5G A P O  3586.44 KM A A L T  1848.35 KK T A  
L A T  4.35586 DEG L O N G  41.1670 D E G  

5.6 L U N A R  H A R M O N I C S  USED'  bOEING 2-3. 

5.7 D A T A  ARC L E N G T H '  1 H R S  1 2  M I N  SOS= 16609 

5.8 D A T A  SUNMARY'  

S T A S D A K D  
NO. TYPE T IbIE T I M E  P O I N T S  D E V I A T I O N  MEAN 

5.9 RESID U A L  P Lorst  NOT AVAI L A t j L E  

i(s ? I M t  R t P O R T  I-OK S I T t  18' MAP T 5.1ORENAR 

T I M E  OF REPORT' P R E P A R E D  B Y '  GAYLE D a  BARRO'rl 
D A Y  3 1 4  9 0 9  HR 9 02 M I N  GMT 0.D. A N A L Y S T  



5.1 0.D. I D E N T I F I C A T I O N  NO. 2861P TAPE NO. 
I T E M  NO. 2B61P 

5.2 EPOCH DAY 322 9 2Ci ' 3 0  ' GeOcSO GMT SEQ. NO. 3 4  
HR M I N  SEC COMPUTER G 

5 0 3  S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 . 0 )  

X 3445.6251 KM DX 0 2 9 3 0 5 2 9 3  KM/SEC 
Y -862vG5910 KM DY 0 7 4 6 0 3 3 2 1  KIVI/SEC 
2 -537.89986 KM DZ .513995ao KMISEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 12.84 M DX 002296  M / S  X e 0 0 0 0  M DX * O O O O  M I S  
Y 574.5 K DY e29340  M / S  Y e O O C 0  M D Y  * O O O O  M / S  
z 938.7 M DZ ~ 3 6 3 0  MIS z .o003 M DZ .oooo MIS . 

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELEiqOGRAPHIC TRUE O F D A T E )  

SMA 2689.53 Kivl E ? C  e 3 3 6 5 8 6  APF 164.561 DEG 
L A N  233 .904  DEG I N C  12 .0141  DEG TFP 6061 .74  SEC 
RCA 1784.28 KM P A L T  46 ,1860  < M  F E U  208.608 M I N  
APO 3594.79 KM A A L T  1856 .70  K M  TA 177.019 DEG 
L A T  356.229 DEG LONG 215.662 DEG 

5 0 6  LUNAR HARIslONICS USED' BOEING R - 1  

5.7 D A T A  ARC LENGTH'  3 HRS 0 . M I N  SOS= 2588.3 

5 0 8  D A T A  SUMMARY'  

S T A  DATA START STOP N i i F S E R  STANDARD 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

12 CC3 3 2 2 / 2 0 3 6  322 /23CO 2 2 6  .3399 e 1 4 8 9  
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 0  e 1 1 3 8  0 0 9 4 4  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

. 5.1OREMARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 281 9 02 HR 9 4 i ~  M I N  (314 T 0 . 0  N L  T 



L 

5 0  OR81T DETERMINATION REPORT (LUNAR E L L I P S E )  - 100320- I 

5 . 1  0.D. I D E N T I F I C A T I O N  NO0 2B61P TAPE NO. 
A l t Z l  NU. L t j b l l J  

5 .2  EPOCH DAY 3 2 2  9 2 2  23  ' 16.600 GMT SEQo NO. 3 4  
HK M I N  StC COiIIPUTIiH G 

5.3 STATE VtCTOH (SELENOCt NTRIC 1 9 5  0.0 1 

b o 8 U / 3  UX - 0 4 / 0 3 / L t J b  K I Y / S t C  
DY -1.5312259 KM/SEC 

K 1.1 
Y 3 8 0 a 1 1 5 8 1  KM 
Z 233.78894 KM 32 - 5 3 2 3 7 6  KM /StC 

- 

5.4 STANDARD DEVIATIONS A P R I O H I  

X 1.488 M DX .C3(30 Fi/S X 1,488 p/ i OX' 0 0 3 7 3  M I S  
Y 3 0 6 0 7  M DY .57bc\1 M / S  Y 336.7 i4 DY . 5 7 0 0  M/S 
Z 491.0 M DZ 0 8 4 6 0 3  M / S  Z 491.0 M DZ 0 8 4 6 0  M/S 

' 5 0 5  CORRESPQNDING ORBITAL PARAMETERS (SELENOG&APHIC TRbE OFDATE 1 

SMA 269U.21 KM ECC 0 3 3 7 0 5 6  APF 164.633 D t G  
LAN 2 3 2 0 8 7 9  DEG INC 1 2 0 8 1 6 6  DEG TFP -17.3970 SEC 

APO 3596.97 KM AALT 1 8 5 8 0 8 8  K M  T A  358,934 DEG 
LAT 3.37659 DEG LONG 36.7866 DEG 

R C A  1783.46 KM PALT 45.3707 K N  PER 208.688 M I N  

5.6 LUNAR HARFIONICS USED'  BOEING R - 1  

5.7 D A T A  ARC LENGTH' 1 HRS 44 M I N  SOS= 2 5 8 8 0 3  

508 DATA -SUMYARY I 

STA DATA START STUP NUMBLLK STAhDAKD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION PiEAN 

c 

STA DATA START STUP NUMBLLK STAhDAKD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION PiEAN 

c 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 2 / 2 3 0 0  2 2 6  0 3 3 9 9  0 1 4 8 9  
61 c 3  3 2 2 / 2 0 3  I 3 2 2 1 2 1 4 4  1 3 0  0 1 1 3 8  0 44 

3 a 9  R t S I D  UAL PLOTS @ flu1 -' A V A I L A B L t  

5 o l O R k M A R K S '  MAP T I M t  RtPORT F O R  S I T t  ' 8 '  

T IME OF REPORT' PREPARED BY1 GAYLE D'. aARROd 
DAY 281 9 02 HR 9 4 5  M I N  GMT 0.0. ANALYST 



5.1 0.D. I D E R T I F I C A T I O N  KO. 2 8 6 2 P  T A P E  KC). 

5.2 E P O C H  D A Y  3 2 2  9 2 3  1 3 6  ' 0.000 Gb'T SEO. M3. 35 
I T E M  NO. 2 b 6 2 P  

HR M I N  S E C  C O K P U T E K  G . 
I 
I 
1 

5.3 S T A T E  VECTOR ( S E L E N O C E h T R I C  1 9 5 0 . 0 )  I 
1 

X 3 4 4 4 0 5 7 7 9  KIY DX 0 2 9 3 9 2 9 6 3  Ks(/SEC I 
I Y -8 '36.22483 KM D Y  e 7 5 9 4 1 8 U 4  i(iC:/SEC 

2 -581 .89891  KX DZ 0 4 9 3 6 0 1 2 1  KF l /SEC 1 
I 5 0 4  S T A N D A R D  D E V I A T I C N S  A PRIOXI I 

I 

I I 
X 20.65 M OX 0 0 0 7 0 3  M / S  X 0003'0 M D X  o O C 0 0  f41.S 
Y 438 .4  M DY 0 2 2 6 9 7  M / S  Y e0000 M D Y  e0000 M/S 
Z 7 4 3 . 0 . M  DZ e 3 4 3 7 2  P i / S  2 e a O G i )  M DZ . G C i ) 3  k / S  

5 0 5  C O R R E S P O N D I N G  O R a I T A L  P A R A M E T E R S  ( S E L E N O G R A P H I C  T R i l E  C F D A T E )  

SNA 2689 .42  KM ECC 0 3 3 6 5 4 9  A P F  1 5 8 . 1 7 3  DEG 
L A N  2 4 0 . 3 7 3  DEG I Y C  1 0 . 9 6 6 8  D E G  , T F P  6 0 6 1 . 2 3  S E C  

APO 35?4 ,54  K M  4 A L T  1 8 5 6 . 4 5  K N  T A  ' 7 7 . 0 1 7  3EG 
L A T  3 5 5 0 4 2 1  D E G  LOI".IG 2 1 5 . 9 6 3  D E G  

2 C A  1784 .30  YM P A L T  4 6 , 2 0 8 8  KM PER 2 o a . 5 9 5   IN 

5.6 LURAS HARYONJCS USED'  ' B X I N G  R-i 

5.7 D A T A  ARC L E N G T H '  6 HRS 10 M I N  SOS= 4 2 1 7 1  
I 

5.8 D A T A  3,UMPARY' 
I 

S T A  D A r A  S T A K T  S m  NUF;'fBtK 5 T A 1'1 D A 3 
NO. T Y P E  T I  M E  T I M E  P O I N T S  D E V I A T I S M  KEAN 

I 
1 2  CC3 3 2 2 / 2 C 3 6  3 2 3 / 0 2 2 9  4 3 1  1 . 1 3 2 8  * 1 2 9 9  - 6 1  c3 3 22 / 2 0 3 7  3 2 2 / 2 1 4 4  13U e 5 7 0 3  . I L U 4  I 

, 

T I M E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D o  BARROW 
3 A Y  2 8 1  9 03 HR + 24 M I N  GMT 0.0. AKALYST 

- 

_-_--__------ I -- ... i 



-- a2- 100C2n,, I 
- __--- 5. ORBIT DETERMINATION REFOZT (LUNAR ELLIPSE) 

5.4 STANOAKD DEVIATIONS A PKIOKi 

X '8.945 M DX .Glm M/- s x 8.Y45 M ux  0 0 1 2 1  :./b I". 

Y 233.1 M D Y  0 4 2 9 4 4  M / S  Y 233.1 M DY 0 4 2 9 4  i4/S 
2 389.6 PJ DZ e 6 6 3 f 5  M/S 2 3  8 9 0 6  M D L  e 6 6 5 /  Y / S  

5.5 CuKRt SPoNDING ORB I TAL PAKAYt I t K  S (SkLtNUGKAPHI C TXGC 9 r C : A T t )  

APO 3596 .70  KM A A L T  i a58 .61  K N  TA 3 5 8 0 4 2 2  3EG 

5.7 DATA ARC LENGTY' 1 HRS 4 4  M I N  SOS= 4 2 1 6 5  

I 

12 CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  4 3  1 le1328 0 1 2 9 9  
6 1  c3 322 /2037  3 2 2 / 2 1 4 4  2 3 u  e 5 7 a 3  e 7234  

1 
5.9 RESIDUAL PLOTS'  NOT A V A I L A S L E  

5.1ORENASKS' MAP TIt4E REPORT FOR S I T E  ' 8 '  

TIME O F  REPORT( PREPARED 8 Y '  GAYLE 0.  BARROJ 
D A Y  2 8 1  9 03 HR 9 27 FIIh Gi4T 0.D. A K A L Y S T  



c 

5.1 0.D. I D E N T I F I C A T I O N  NO. 2D61P TAPE NO. 

5.2 EPOCH DAY 3 2 6  I 2 2  1 45 ' 0.000 GMT SEQa NO. 65 
I T E M  NO. N.A. 

HR M I N  SEC CONPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X 2598.5066 KM DX - 0 8 9 4 1 9 8 2 0  KM/SEC 
- . Y 1 4 0 8 e 9 0 9 6  KM i3Y a 6 0 1 6 0 1 7 3  KM/SEC 

2 1012.3186 KM DZ 0 3 9 2 1 3 5 0 5  KIY/SEC 

5.4 STANDARD DEVIATIONS A P R I O R I  

X 21.91 M DX 0 0 0 8 6 8  M/S X e0000 M i)X .COO0 bl/S 
Y 1 7 1 0 3  M DY 6 0 5 2 6 6  M/S Y e 0 0 2 0  M DY a0000 M / S  
2 185.3 M DZ 009991 M/S Z o O O C O  H DZ .GO00 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRCIE OFDATE) 

SMA 2 6 8 9 1 4 4  KVt ECC 0 3 3 8 3 1 4  APF 167.426 OEG 
LAN 178.924 DEG rrdc 11,9243 DEG TFP - 3 5 3 0 ~ 0 9  SEC 
R C A  1 7 7 9 0 5 6  K M  PALT 41.4732 K N  PER 208.597 M I N  
APO 3599.32 KM AALT 1861.23 K'4 T A  225.351 DEG 
L A T  6.42279 DEG LONG 211.137 DEG 

5.6'LUNAR HARMONICS USED' BOEING R - 1  

5.7 DATA ARC LENGTH' 2 HRS 5 0  M I N  SOS= 1288.6 
I 

5 e 8  DATA SUKMARY' 

STA DATA START STOP NLJMBER STANDARD 
NO. TYPE T IME TIME POINTS D E V I A T I O N  MEAN 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / 0 1 0 9  1 1 3  . 2 3 a o  -00637 
6 1  c3 3261'2250 3 2 7 / 0 1 0 9  1 3 1  0 2 2 9 4  .U357 

b 

5.9 RESIOUAL PLOTS' NOT AVAILABLE 

5.1OREP4PRKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GEOoS.GOODWIN 
DAY 2 7 9  9 07 HR 9 28 M I N  GMT OoDo ANALYST 



* 

5 .  @ R B I 1  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 OeDo I D E N T ? F I C A T I O N  NO. 2D61P TAPE NO0 

5 0 2  EPOCH DAY 3 2 6  9 23 ' 4 7  ' 13,720 GMT S E Q o  NO0 6 5  
I T t M  KO. L U 6 1 P  

HH M I N  S t C  LOMPUTtK b 

\ ' 5 0 3  STATE V t C T C i i  (SELENOCENTRIC 1950.0)  

- Yo3662 KM O X  - e i j / 4 U l 3 Y l  K lV~/5kC 
Y -7.4356330 K M  DY -1 5 7 8 0 6 4 6  KK/SEC 
2 -41 .163581  KM DZ - 1 0 0 7 7 1 4 3 7  KM/SEC 

' 5 0 4  STANDARD DEVIATIONS A PRIO X I 

X 1.351 M DX 0 0 2 3 9 5  M / S  X 1.351 fvl D x  0 0 2 4 3  M/s 
Y 20.63 M DY e 1 6 2 5 6  M / S  Y 2 0 0 6 3  M DY e 1 6 2 6  M/S 
Z 19.28 M DZ 0 2 3 6 8 7  M / S  2 19.28 M DL e 2 3 6 9  M I S  

" 
SMA 269C.50 KM ECC e 3 3 b 7 5 0  APF 167.520 D t G  
LAN 178.318 DEG I h C  11 ,9264 DEG TFP 203.152 sEC 
R C A  1 7 7 9 0 0 9  KM PALT 41ai)O24 KM PER 208.723 M I N  
APO 3601.90 K!! A A L T  1 8 6 3 0 8 1  KF1 TA 12.5158 DEG 
L A T  359.993 DEG LONG 358.353 DEG 

506  LUNAR HARMOONICS USED' BOEING R - 1  

5 0 7  DATA ARC LENGTH' li HRS 5 9  M I N  SOS= 1288.6 

3 0 8  DATA SUMMARY' 

STA DATA START STOP N(JIV,BER STANDARD 
NO. TYPE T I b1E TIME POINTS D E V I A T I O N  MEAN 

12 C C 3  3 2 6 / 2 2 5 2  3 2 7 / 0 1 0 9  1 1 3  0 2 3 8 0  - 0 0 6 0 7  
6 1  c 3  3 2 6 / 2 2 5 0  3 2 7 / 0 1 0 9  1 3 1  0 2 2 9 4  0 0 3 5 7  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' MAP T IME REPORT FOR S I T E  @ D l  

T I M E  OF REPORT' PREPARED BY '  GEO.SoGOODWIN 
O o D o  ANALYST DAY 2 7 9  9 07 HR 9 3 1  M I N  GMT 

ODPL 2D61P 
ITERATION NUMBER ci 



5 .  ORBIT DETERMINATION REPORT (LUNAR E L L I P S E )  D2= f 130 2213- t 

5.1 0.D. I D E N T I F I C A T I O N  NO, 2 0 6 2 P  TAPE IS00 . 
ITEI'~ NO. ' 2062P 

5.2 EPOCH D.4Y 326 9 2 2  1 45 1 0.000 GMT SEQ. NO. 6 6  
COMPUTER 6 HR M I N  SEC 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X 2598,0164 KM DX - 0 8 9 4 3 3 9 8 8  KM/SEC 
Y 1413.1133 KM DY 0603G6348 KM/SEC 
2 1007,2374 KM DZ 038967890 K;JI/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 17.90 M D X  .00710 M / S  X .GOO0 M D X  .OOOO M I S  
Y 337.8 M DY 004332 M/S Y e 0 0 0 0  M DY o0000 M/S 
2 149.0 M DZ 008303 M/S Z e 0 0 0 0  M DZ o 0 3 0 0  M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.29 KN ECC ,338283 APF 167.447 DEG 
LAN 178.919 DEG I N C  11.7cj25 DEG TF? -3529.91 SEC 
R C A  1779.55 KM PALT 41.4624 K M  PER 2 0 8 0 5 8 0  M I N  
4PO 3599.04 KN AALT 1860.95 KM T A  2 2 5 0 3 5 2  DEG 
L A T  6 r 3 C 7 8 1  DEG LONG 211.172 DEG 

5.6 LUNAR HARYONICS USED' BOEING R - 1  

5.7 DATA A R C  LENGTH, 6 HRS 10 M I N  SOS= 22397 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMGER STArLDARD 
NO. TYPE T IME T IKE POI&TS D E V I A T I O N  MEAN 

1 2  CC3 3 2 6 / 2 2 5 2  3 2 7 / 0 4 3 9  2 2 9  0 8 9 0 5  - 0 0 1 1 4  
6 1  c3 3 2 6 / 2 2 5 0  3 2 7 / 0 1 G 9  1 3 1  - 5 5 7 0  0 3 1 4 3  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GEOoSeGOODUIN 
D A Y  279 9 O f  HR 9 11 P I I N  GH 1 0.00 ANALYST 



5. ORBIT DETERMINATIOh REPOET (LUNAR ELL IPSE)  Q? .. i Pf' " *g-.1 

5.1 0.00 IDENTIFICATION NO. 2362P TAPE NO. 

5.2 EPOCH DAY 326  9 23 1 47  13.720 GYiT 
1 T t P i  NO. ZD6Zt.' 
SEQo NO. 6 6  

I i H  MIN SEC COPlPilTtK B 

5.3 STATE VECTOR ('SELENOCENTRIC 1950.01 

X -1789.3583 KM DX -007338291  KK/SEC 
Y -8.0690931 Y Y  DY -1.5822201 KW/SEC 
2 -41.625555 K b l  DZ -1.0710196 KM/SEC 

5.4 STANTERD DEVIATIONS A PRIORI 

5.5 COHRESPUNDIhG O R ~ I T A L  PARAMETEKS (SELtNOGKAP I-IIC T SUE 3 t D A T t  1 

SMA 2690.35 K;CI E C C  4338716 APi- 161.539 DE (J 

LAN 178.313 DEG T K C  11.7046 DEG TFP 203.329 SEC 
PER 208.704 MIN R C A  1779.68 K K  PALT 4049903 K M  

APO 3601.62 Krvl AALT 1863453 KM T A  12,5266 DEG 
L A T  359.987 DEG L O ~ G  358.377 DEG 

5.6 LUNAR HARPIONICS UStD '  B O t I N b  R - 1 
5.7 DATA A R C  LENGTH' 0 HHS 59 M I N '  - 2239 l 

5.8 DATA SUIYMARY' 

- 

STA D A T A  START STOP NUMatH STAhDARD 
NO. TYPE TIME TIME POINTS DEVIATION MEAN 

12 CC3 3 2 6 / 2 2 5 2  327 /0439  229  0 8 9 0 5  -00114  
6 1  c3 326/225u 327 /0109  1 3 1  . 5 5  10 0 4  

5.9 RtSIOUAL PLUIS' Nul AVAILAULt  ' 

5elORkMARKS I MAP T I  P i t  REPOKT t O h :  5 - I T t  'Dl 

TIME OF REPORT' PREPARED B Y '  GEO.S.GO03h ' IN 
D A Y  279  o r  HR 14 MIN GMT 0.D. ANALYST 

I 



5.1 0 .D .  IDE!' !TIFICATION % O m  3D61P TAPE NO. 
1TEi.i NO. 3061P 

5 0 2  EPOCH DAY 4 9  9 6 ' 1 3  ' O o O C O  GMT SEG). NO. a3 
HR M I N  SEC COMPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  
.. . 

X -4920845G7 KM DX - 0 6 9 1 6 9 7 7 5  KM/SEC 
Y 2961.3311 KM DY -0436137565 Kl'/l/SEC 
2 1739 .2594  KM DZ 0 1 3 2 4 6 6 1 7  KM/SEC 

5.4 STANDARD DEVIATIONS A PXIORE 

X 120.3 M DX .152LO M/S X .00(30 1'4 DX orJ300 M I S  
Y 48005  M DY 022095  K/S Y o O G G 3  M DY oGGC0 M I S  
Z 846.7 F.l DZ 029758  M/S Z eOijS0 M DZ A G O 0  i'"I/S 

5 . 5  CORRESPONDING O R d I T A L  PAKAMETERS (SELENOGRAPHIC TiiLlE OFDATE) 

SMA 2688.89 K M  ECC 0337015 APF 181.344 DEG 
LAN 184.160 DEG I N C  21.3061 DEG TFP -4854.22 SEC 
R C A  1782.69 KM PALT 44.6048 KK PER 208.534 i 4 I N  
APO 3595.09 KM AALT 1857.03 K M  T A  201.753 DEG 
L A T  8.19494 DEG LOKG 2U5.838 DEG , 

5.6 LUNAR HARMONICS USED' BOEING R - 1  

I 5.7 DATA ARC LENGTH' 3 HRS 0 (YIN SOS= 1152.6 

5.8 DATA SUMMARY1 

STA DATA START STOP NUMBER S T AiLD ARD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION i4EAI'i 

41 c 3  4 9 / 3 6 1 4  4 9 / C 6 5 2  3 9  e 0 6 6 4  - e 0 5 9 4  
41 cc 3 4 9 / u 7 0 5  4 9 / C b 3 4  1 8 1  0 3 1 2 9  - 0 U 2 6 4  
1 2  c 3  4 9 / 9 7 U 6  4 9 / 2 7 0 9  4 0 0 1 7 5  0 3 3 7 4  
1 2  c c 3  4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  0 0 9 2 6  - e U 2  I 6  

5.9 RESIDUAL PLOJS'  NOT AVAILABLE 

5.10REMARKS' **+EPOCH REPORT 

T I N E  OF REPORT, PREPARED B Y '  GAYLE D e  B A R R O ~  
DAY 2 8 1  9 0 3  HR 9 4 9  M I N  GMT 0.D. ANALYST 



c 

5. ORBIT DETERMINATION REPORT (LUN4R E L L I P S E )  

5.1 0.D. I D E N T I F I C 4 T I O N  NO. 3D61P TAPE NO. 
1 I t i 4  i u 3 .  3l)blk' 

5'a2 EPOCH DAY 4 9  9 7 ' 32 ' 25,310 GMT SEQ. NO. 83 
HK iY I N 3tC CUi4PUl tK  b 

5.3 S T A T t  V t C T  r L I 

- 0 5 ,  KM O X  1. I Z 4 9 6 6 8  K M / S t C  
Y -1588.7379 KM DY - 0 2 1 6 3 0 5 8 8  KM/SEC - . 5 1  K h,i DL -.BO r 6 4 8 ~ 4  K V  I / S t L  

5.4 5iAKDAKD D t V I A T I O N S  A P K I O i i I  

X 81.36 M UX 0 3 U 6 3 4  IY;1/S x '81 036 PI ux . 3 G 4 2  iq /b  
Y 14.81 Cy DY 0 5 4 8 7 8  N / S  Y 14.81 M DY e5488  K / S  
L 1'08 . 4 M DL 0 7 m 5 4  w 5  L l ( J 8 . 4  /"I 3L 07995 M / 5  

5 .5  CUKKtSPONDING ORBIIA L P A K A P l t l  thS ' ( 3 t L t N O u K A P H I L  I K U t  U i - U A l t )  

SMA Z689oY6 K '  Pi t C C  0 3 3  ( 5 U 5  APi- 181.294 u Lb 
LAN 183.416 DEG I N C  2 1 0 3 G 9 1  DEG TFP -89 .6251  5EC 
HC4 1 1 8 2  o U 9  KM PALT 4 3 . 9 9 / 9  i(i4 P t K  208.658 M l P i  
APO 3597.84 KPi A P L T  1859.75 KM TA 354.538 DEG 
L A T  1 . 4 / 6 9 0  DEG LONG 359 0626 D t G  

. 

5.6 LUNAR HARMONICS USED'  BOEIbG R - 1  

5.7 DATA ARC LENGTH' 1 HKS 1 6  :Y I N S O S =  1152.0 

5.8 DATA SUMMARY' 

STA DATA START S T O P  rL Ulvl t3 E I< STANDAi3C 
NO. TYPE T I M E  T INE POINTS D E V I A T I O N  NEAN 

41 c3 4 9 / 0 6 1 4  4 ? / 0 6 5 2  39  e 0 6 6 4  - 0  05 9 4  
41 c c 3  4 9 / 0 7 0 5  4 9 / 0 8 3 4  1 8 1  a 3 1 2 9  - 0 0 2 6 4  
1 2  c 3  4 9 / 0 7 0 6  4 9 / C 7 0 9  4 0 0 1 7 8  0 3 3 7 4  
1 2  c c 3  4 9 / 0 6 1 3  4 9 / G 6 5 9  4 3  00926 - 0 0 2 7 6  

5.9 RESIDUAL PLOTS' NOT AVAILAbLE 

5 0-1 0 REM ARKS ' MAP T IME REPORT FOR S I T E  I D '  

T I M E  OF REPORT' PREPARED B Y '  GAYLE D. BARROW 
DAY 281 9 03 HR 9 5 2  M I N  GMT 0.D. ANALYST 



5 0 1  0.00 I D E N T I F I C A T i O N  NO. 3D62P TAPE N O 0  
I T E M  NO0 3D62P 

5 0 2  E P O C H  D A Y  4 9  9 6 t 1 3  3.000 GMT SEQ. NO. 8 4  
H H  M I N  S E C  C O V P U T E R  G 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 9 5 0 0 0 1  

X - 4 9 4 0 1 3 8 7 0  KiY D X  - 0 8 9 3 3 7 2 6 8  K M / S E C  
Y 2 9 6 6 0 6 8 5 9  KM D Y  - 0 4 3 3 5 9 2 2 3  K M / S E C  
Z 1729 ,8017  KM D Z  0 1 2 9 1 5 7 1 2  K;VI/SEC 

5 0 4  S T A N D A R D  D E V I A T I O N S  A P R I O R I  

X 35.49 M DX 0 0 5 1 9 9  M/S X o O G O 0  1'4 D X  o 0 0 0 0 ' M / S  
Y 1 5 9 0 3  M DY 0 0 7 6 2 4  M / S  Y 413030 K D Y  .0000 MIS 
Z 283.4 M D Z  0 1 0 2 7 2  M/S Z 00000 M D Z  00000 M I S  

5 0 5  C O K R C S P O N D I N G  O R d I  T A L  PAKAIViET2k.S ( S E L E N O G E A P H I C  TKUE UFOATE) 

S I ~ A  2 6 8 8 0 8 8  > Ki4 AY 181.176 D E G  
L A N  18403Ci5 DEG I N C  20.9720 DEG T F P  -4854.33 S E C  
R C A  1 7 8 2 i 6 5  K M  P A L T  4 4 0 5 6 3 2  KM P E R  2 0 8 0 5 3 2  M I N  
A P O  . 3 5 9 5 0 1 0  KM A A L T  1 8 5 7 o U l  KM T A  2 0 1 0 7 5 1  D E G  
L A T  8001551 ,  D E G  LOlzlG 205.859 D E G  

506 L U N A R  H A R M O N I C S  U S E D '  E O E I N G  R - 1  

5 0 7  D A T A  ARC L E N G T H '  6 H R S  10 M I N  SOS= 6 5 9 2 0 5  

5.8 D A T A  SUMMARY'  

S T A  D A T A  S T A R T  S TQP i\rtrtY Y E R L T A 1'4 D A R D 
NO0 T Y P E  T I M E  T I iv iE  PO1t;TS D E V I A T I O N  MEAN 

4 1  c 3  4 9 / 0 6 1 4  4 9 / 0 6 5 2  3 9  a 0 9 8 4  - 0 3 1 0 1  
41 cc3 4 9 / 0 7 0 5  4 9 / 1 2 0 3  4 1 2  0 5468  0 0 1 4 1  
12 c3 4 9 / 3 7 0 6  4 9 / 0 7 3 9  4 00389 0 5 8 7 9  
1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  0 1 4 4 5  -02600  

5 0 9  R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o 1 3 R E M A R K S '  * * *EPOCH R E P O R T  

T I Z E  OF R E P O R T '  P R E P A R E D  B Y '  G A Y L E  D o  BARROW 
DAY 2 8 1  9 0 4  HR 9 11 M I N  GMT O o D e  A N A L Y S T  



c 

2- 1 ouE?20-s 5.  O R B I T  D E T E R M I N A T I O P i  RE?Gi lT  (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O K  N3. 3962P T A P E  KO0 
l l t t * i  NO. 3U6LP 

5 0 2  EPOCH DAY 4 9  9 7 ' 3 2  ' 25.310 GiYT SEQ. NO. 84 
H R  1Li I IL SEC C O 7 ; m m t K  G 

X - 3 3 4 0 4 1 2 4  6 iG4 v x  10 I27964L Kb't/StC 
Y -158808598  Kt'4 i)Y - e 2 2 2 4 2 8 2 9  K M / S E C  
2 -610.66348 K M D Z  - 0  198 14536 Kb i / S t C  

504 STANDARO D E V I A T I O N S  A P R I O R I  

X 29.45 M i ) X  01bL55  P ; /s  x L9 045 K O x  0 1 O z b  E.' l/S 
Y 3.724 M DY 018656  M / S  Y 3.724 M DY e 1 8 6 6  M / S  
2 3 3 0 2 6  M DZ 0 2 7 3 4 9  i4 /S 2 33.26 N DZ 0 2 7 3 5  M I S  

5.5 c O R R E S P U N D l h G  ORB1 TAL PC\t?AZ/IETECIS ( S E L E N O G R A P r l I C  TRUE O F D A T E )  

SMA 2 6 8 9 0 9 5  Ki/( ECC e337517  A P F  1 8 1 0 2 2 9  DEG 
L A N  1 8 3 0 5 5 3  DEG I N C  20 ,9750  DEG T F P  -88 ,7056  SEC 
RCA 1782.04 KM P A L T  4309537 K M  PER 2 0 8 . 6 5 7 .  MIA 
APO 3597.85 KM A A L T  1859.76 KM TA 354.533 DEG 
L A T  1.51567 DEG LONG 359.555 DEG 

5 0 6  LUNAR HARMONICS USEL>' i3OEIiuG R - 1  

5 0 7  D A T A  ARC L E N G T H '  1 HRS 1 6  M I N  SOS= 6415.1 

5.8 D A T A  S U i W A R Y t  

S T A  D A T A  S T A R T  STOP NUMBER STANDAKD 
NO. T Y P E  T I ivl E T I M E  P O I N T S  D E V I A T I O h  N E A N  

41 c 3  4 9 / G 6 1 4  4 9 / 0 6 5 2  3 9  .e984  - e 3 1 0 1  
41 c c 3  4 9  / 0 7u5  4 3 / 1 2 0 3  4 1 2  ,5468 0 0 1 4 1  
1 2  c3  4 9 / 0 7 0 6  4 9 / 3 7 0 9  4 . 0 3 m  .5a79 
12 c c 3  4 9 / 0 6 1 3  4 9 / 0 6 5 9  4 3  0 1 4 4 5  0.2600 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  @Dt 

TIt4E OF R E P O R T '  PREPARED B Y '  G A Y L E  D e  UARROW 
D A Y  281 9 0 4  HH 9 1 3  M I N  GPiT O.D. A N A L Y S T  



5. O86IT DETERi'4INATIOX REPCRT (LUPiAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  NC. 2 F 6 1 P  TAPE NO. 
I T E M  NO. 2 F 6 1 P  

502 EPOCH DAY 329 9 6 ' 50 ' 0.000 G?4T SEQ. NO. 1 1 5  
HK MIN SEC CO;?IPUTER G 

5.3 STATE VECTOR (SELEhOCEbiTRIC 1950.0) 1 

X 499.41174 Kiv'r DX -1.4925703 KM/SEC 
Y 1936.6271 K M  DY -.129966U'+ KM/SEC 
2 1329.7763 KM DZ -012225122 KM/SEC . 

5.4 STANDARD DEVIAT IONS A P R I O R I  

X 95.62 M DX .C1118 N/S X .0000 i 4  DX 0 0 0 0 0  K / S  

Z 481.7 M DZ .19776 i J /S Z .00G0 M DZ .OOOO M I S  
Y 353.3 rd D~Y .~5348 MIS Y .ooco i\.1 DY .oooo MIS 

5.5 CORRESPCNDING ORBITAL: PARAIV,ETERS (SELEhOGRAPHIC TRUE, OFDATE) 

SgA 2689035 KX ECC 0 3 3 6 8 0 6  APF i6a.898 DEG 
LAM 147.514 DEG ~ l u c  11.8779 DEG TFP -1849.00 SEC 
RCA 1783.56 KK  PALT 45.4709 KM PER zoa.587 MIN 
APO 3595.14 KM A A L T  1857.65 r(1'4 T A  268.764 DEG 
L A T  11.5997 DEG LONG 2L4.915 DEG 

5.6 LUNAR HARMONICS USED' BOEING R - 1  

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 1279.4 
i 

1 
5.8 DATA SUivlNARY' I 

S T A  DATA START STOP NUMBER STAIiDARD 
NO. TYPE T I M E  T I N E  P O I N T S  D E V I A T I O N  MEAN 

4 1  c 3  329/0706 ?29/0916 159 02207 e0246 
12 CC3 329/0650 329/0416 190 02210 -01172 
4 1  c 3  329/0706 ?29/0916 159 
12 CC3 329/0650 329/0416 190 

02207 e0246 
02210 -01172 

5.9 RESIDUAL PLOTS'  NOT AVAILABLE 

5.1OREMARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE De 5ARROW 
DAY 281  s 06 HR 9 06 lYr1P-i GMT OoD. ANALYST 



5. ORBIT :  D E T F R X I X A T I O N  REPORT (LUNAR E L L I P S E )  D?.. \ r  323-.? 

5.1 0.Do I D E N T I F I C A T I O N  hC. 2F61P T A P E  NO. 

5.2 EPOCH DAY 329 9 7 1 2 1  ' 15.180 GMT 
I T E M  NO. 2F61P 
S E Q o  NO. 115 

c HH I 1\: aEC CdMPUTtK ti 

5.3 S T A T E  VECTOR ( S E L E N O C E h T R I C  1950.01 

X -17600515U KM DX -a31198135 K M / S t C  
Y 253.03936 K K  DY -1.5592812 KM/SEC 
Z 132025291 KIY D Z  -1.0689335 K H / S E C  I 

5.4 STANDARD D t Y I A T I O N S  A P i i i O K I  

x 5  .9Ld M DX o d l a l 3  Vi/b x 3  .YUU i4  O X  . O / d l  ltl/ s 
Y 140.6 ,V, DY .29b24 X / S  Y 140.6 N DY 02902 IN/S 
2 352.0 r\l DZ .40041 M/S  Z 3 5 2  .O ,v, 0.2 04004 M I S  

t 

I 

5 0 5  CUKi ik  SPoiVD I NG OH l 3 I T k L  PARA I.;tTtKS ( S t L E N O G K A P h I C  TKCjt O b D A T k )  

SMA 2669.93 K i4 E?C 0 3 3 1 0 3 0  APi- 166.536 i>t -(i 
L A &  147.201 DEG I N C  11.8809 DEG TFP 25.7781 SEC 
RCA 1763.34 K M  P A L T  45.2542 K14 P tii 2080655 ; 4 I N  
APO 3596.52 KIY A A L T  1058.43 ~ ; 4  TA 1.58773 D E G  
L A T  l 'e93834 DEG LONG 317.944 DEG . , 

r 
I 

' 5.6 L i l N A R  HARMOhICS U S t l > '  6G.Eif.iU R - 1  

5.7 D A T A  ARC LENGTH'  U HKS 28 MIiV SOS= 1277.6 

STA DATA S T A R T  STOP N U M  a E H s T AND A R D 
NO. TYPE T I M E  T I t4E P O I N T S  D E V I A T I O N  MEAN 

41 c 3  329/0706 329/0916 159 02207 00246 
12  CC3 329/0650 329/G916 190 02210 -01172 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARL.S' MAP T I M E  REPORT FOR S I T E  I F '  

T I N E  OF REPORT'  PREPARED 8 Y '  GAYLE D o  BARRON 
D A Y  281 9 06 HR 9 08 N I N  GlYT 0.0, ANALYST 



5.1 0.0. I D E N T I F I C A T I O I ~  NC. 2F62P T A P E  NO. 

5 .2 .EPOCH D A Y  329 9 6 8 5 0  I 0.000 GMT SEQ. NO. 116 
I T E M  NO. 2F62P 

HR El I,N S E C  CONPUTER G 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X 500.45692 KM D X  -i.4927794 K K / S E C  
Y 1933.8362 KM D Y  -.13028482 K M / S E C  
2 1333oG631 K;vl D Z  -012048213 K M / S E C  

5.4 STANDARL) D E V I A T I O N S  A P R I O H I  

X 26.26 M DX .00303 M / S  X .c>COO M O X .  .OOOO ivi/S 
Y 94.20 M DY 001600 M / S  Y 00333 M D Y  .OOOO MIS 
2 127.5 M D Z  005555 bi/S Z * O O O O  M D Z  e 0 0 0 0  M I S  

5.5 CORRESPONDING O R B I T A L  FARA;dETEKS ( S E L E h O G R A P H I C  TRUE O F D A T E )  

SKA 2689.23 K N  ECC 0336815 A P F  168.503 D E G  
L A N  147.883 D E G  I N C  11.5991 DEG T F P  -1848.66 S E C  
RCA 1783.46 KX P A L T  45.37irl kt'l PER 208.573 N I K  

A A L T  1856.92 K X  T A  268.771 D E G  A P O  3595.31 KM 
L A T  11*7U(Jl D E G  LONG 22408d1 D E G  

5e6 L U N A R  HARivlONICS U S E D '  B O E I h G  R - 1  

5.7 D A T A  ARC L E N G T H '  6 H R S  10 M I N  SOS= 45722 

5.8 D A T A  SUMNARY'  

5 T A  D A T A  S T A R T  STOP NUMLER STANDARD 
NO. T Y P E  T I M E  T I F i E  P O I N T S  D E V I A T I O N  X E A h  

12 CC3 329/065L, 3 2 9 / 0 9 1 7  1 9 1  .a315 05686 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S '  ***EPOCH REPORT 

T I M E  OF REPORT '  PREPARED a Y '  G A Y L E  D. i3ARROW 
DAY 281 9 96 HR 9 26 M I K  GMT 0.9. A N A L Y S T  



\ 

SMA 2 6 8 9 . 8 2  KtJi ECC m337039 APF 16d.261 DEG 
LAP4 147.569 DEG I l l i C  12.Ui321 DEG TFP 26.1197 SEC 

208.641 M I N  
. A P O  3596.39 KV! A4LT ,1858.30 K?4 T A  1.60891 DEG 

- RCA 1783.24 KM PALT 45.1543 KN PcR 

506 LUNAR HARP"rON1CS USED' BOElNG R - 1  

5 0 7  DATA ARC LENGTH' ci HRS 28 M I N  SCS= 45719 

5.8 DATA SUMMARY1 - 
STA DATA START STOF Nil:46ER STANDARD 
NO0 TYPE TIlVlE T IME POIrUTS DEVIAT ION XEAN 

1 2  CC3 3 2 9 i 0 6 5 0  32 r lOF17  1 9 1  a8315 m5686 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olUREMARKS' MAP TIME REPORT FOi3 S I T E  I F '  



& 

5.1 0.0. I D E N T I F I C A T I O N  NO. 3F61P TAPE NO. 
ITEM NO. 3 F 6 1 P  

5.2 EPOCH DAY 52 9 0 5C ' 00000 GMT SEQ. NO. 133 
HR M I N  SEC COMPUTER t3 

5.3 STATE VECTOR (SELEhOCENTRIC 1350.0) 

X -2068.4359 KK DX -040416649 KM/SEC 
Y 1229.6555 KM 3 Y  -1.1418027 I(H/SEC 
Z 1464.5176 KM 02 -04362G896 KM/SEC 

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 322.1 Iv, OX 006451 M/S X 0000ii i4 OX 00000 N/S 
Y 293.4 M OY 012197 N/S Y eOC00 ,V, DY 00000 M I S  
z , 7 0 7 0 2  N DZ e26201 R / S  Z .GGOO M DZ 0 0 0 0 0  M I S  

505 CORRESPONDING ORBITAL PARAMETEHS [SELENOGRAPHIC TRUE OFDATE) 

SMA 2608.69 KM ECC 0 3 3 5 8 1 9  APF 183.147 DEG 
1 AN 147.13 0 DFG INC 21.0522 D FG TFP -2749.62 SEC 
RCA 1785.77 K X  PALT 47.6845 KM PER 208.510 M I N  

I 

APO 3591.60 KM AALT 1853.51 Ki.4 T A  . 242.862 DEG 
L A T  19,1587 DEG LONG 211.636 DEG 

5.6 LUbiAR HARI\.:ONZCS USE31 BOEIkG R - 1  

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 2402.2 I 
I 

5.8 DATA SUMMARY, 

STA DATA START STCP N U M B E R  STANDARD 
NO. TYPE T I M E  T I ,NE POII.4TS D E V I A T I O N  MEAN 

62 c3 5 2 / 0 1 2 7  52/C312 175 02986 00646 
6 2  cc3 52/005L 52 /b113  i8 ' e 2 4 6 5  e0213 
12 C3 52/0054 52/0113 20 01961 -02208 
1 2  cc3 52/0124 5 2 / 0 3 1 3  1 9 8  02833 -00959 

509 RESIDUAL PLOTS1 NOT AVAILAbLE 

5olORENARKS' ***EPOCH REPORT 

T IME OF REPORT' PREPARED B Y '  GEOeS.GCODWIN 
DAY 279 9 04 HR 9 00 M I N  GMT 0.D. ANALYST 



L, 

I 5. ORBIT DETERMINATION REPORT (LUNAR ELL IPSE)  D.2- 1 C ~ ~ " h L ~  2 _--* 

5.1 0.0. IDENTIFICATION NO. 3F61P TAPE NO. 
ITE;4 NO. 3F61P 

5.2 EPOCH DAY 52 9 1 ' 33 ' 37.810 GMT SEQ. NO. 1 3 3  
HR bi IN SEC COMPUTER B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0) 

X -572.47759 KK O X  1.7170531 KIV,/SEC 
Y -1585,6650 KM DY - 0 2 3 7 3 4 2 6 6  LK/SEC . 
2 -601.61320 KM DZ ma80640778 KX/SEC 

5.4 STANDARD DEVIATIONS A PRIO i i I  

X 86.94 p/I DX e26976 M/S X 86.94 Iy DX e2638 R/S 
Y 171.,6 Pl DY a27873 i v i / S  Y 171.6 PI DY . a 2 7 8 7  M/S 
2 369.7 M DZ 0 6 5 7 4 5  M / S  Z 369.7 M DZ a6574 M / S  

5.5 CURRESPUNDIi'iG ORBITAL PARAlyiETERS (SELEKOG2APdIC TZU€ OFDATE) 

SMA L689.40 KM ECC 0336102  APF 183.190 DEG 
LAN 146.709 DEG INC 21ed553 DEG TFP -1310965  SEC 
RCA 1785.48 KM PALT 47.3334 KK PER 208.592 M I N  
APO 3593.31 KM A A L T  1855.22 K M  T A  351.902 DEG 
L A T  1.76128 DEG LONG 322.127 DEG 

5.6 LUPiAR HARKO&ICS USED' GOEING R - 1  

5.7 DATA ARC LENGTH' 0 HRS 40 MIN SOS= 2393.4 

5.8 DATA SUMMARY ' 
I 

5 T A  D A T A  START STOP NUFlSER STAEDARD 
NO, TYPE ' TIME T I M E  POINTS DEVIATION IbIEAiJ 

I 

0 0 6 4 6  6 2  c3 5 2 / 0 1 2 7  5 2 / 0 3 1 2  1 7 5  02986 
6 2  cc3 5 2 / 0 u 5 2  5 2 / i i 1 1 3  1 8  e2465 0 0 2 1 3  
1 2  c 3  5 2 / 0 0 5 4  52/G113 20 a 1 9 6 1  -02208 . 
12 cc3 5 9 / 0 1 2 4  52/0313 1 9 8  02333 - . iJY59 

5.9 RESIDUAL PLOTS' NOT AVAILAdLE 

5elOREKARKS' HAP TINE REPORT FO2 S I T E  I F '  

TINE OF REPORT' PREPARED BY '  GEO*S*GOODWIN 
DAY 279  9 04 HX 9 OS K I N  GNT 0.0. AriALYST 



L. 1 
D2- 1 GOE2C-1 5 0  ORBIT DETERMINATIOK KEPOHT (LUiuAR ELLIPSE) 

5.1 O o D o  IDE&TIT:CATIOh NO. 3F62P TAPE NO. 

502 EPOCH DAY 52 9 ii ' 50 ' O o O G O  GMT SEGO NO. 134 
ITEM NO. 3F62P 

HR i4IN SEC COMW'IER a 
5 0 3  STATE VECTOR'(SELENOCENTR1C 1 9 . 5 0 0 0 )  

X -2083.3826 KE4 DX - 0 4 0 7 3 6 3 5 2  KM/SEC 
Y 1244.2324 K!4 3Y -1. 13571UO KM/SEC 
Z 1 4 3 0 0 1 8 3 7  KM DZ - 0 4 4 9 1 5 2 9 6  KEI/SEC 

I I 5 0 4  STANDARD DEVIATIONS A PRIORI 

X 143.0 M DX 002787  I':/S X s o 0 3 0  M DX .COO0 M I S  
Y 136.9 M DY 0 0 6 6 3 6  M/S Y O O G O O  M 3 Y  a0000 M/S 

I 

Z 328.1 M DZ .12758 i v : /S  Z .0000 iv, DZ .OOCO X I S  

5 0 5  CORRESPQNDING ORBITAL PARAMETERS (SELENOGSAPHIC TRJE OFDATEl 

SMA 2688.54 KN ESC e 3 3 5 7 9 6  A2F 184.759 DEG 

RCA 1785.74 KN PALT 47.6479 At4 PER 2 0 8 0 4 9 5  M I N  
LAN 145.486 DEG ' 1 8 C  19092L16 D E G  TFF -2749.29 SEC ' 

APO 3591.34 KN AALT 1653.25 KM TA 242.a67 DEG 
LA7 18.3649 DEG LONG 211.841 DEG 

5.6 LUNAR HARMONICS USED' BOEII4G , R - 1  

5 0 7  DATA ARC LENGTH' 6 HiiS 1 0  MIN SOS= 37175  I 

5 0 8  DATA SUMMARY' 

STA DATA START STOP Pi UM 8 E R S T A Pi C A R D 
NO. TYPE TIME TIMk POINTS DEVIATION MEAN I 

I 
62 c3 5 2 / 0 1 2 7  5 2 / 0 3 1 2  1 7 5  0 7 0 8 5  1.0198 
6 2  cc3 52/0052 52/1;113 1 8  e7248  -01231 
1L c 3  5 2 / 0 0 5 4  52/0113 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

i 



e. 

5 0  O R B I T  D E T E R K I N A T I O N  REPCRT ( L U N A R  E L L I P S E )  

5 0 1  0.0. I D E N T I F I C A T I O N  NO. 3F62P T A P E  NO. 

-+1 -~+ 1.nq "nn-1 I 
I T E M  3 t 6 2 P  

5 0 2  EPOCH DAY 52  9 1 ' 33 ' 37.810 G K T  SEQ. NO. 1 3 4  
COi4F'clYER B HR NIP4 S E C  

5.3 S T A T €  VECTGR ( S E L E h O C E k T R I C  1 9 5 0 . L ~ )  

X - 5 7 6 0 4 7 5 3 7  KM DX i . 7 2 9 a 4 3 4  K I  -+;/ 5tC 
Y - 1 5 7 7 0 0 4 9 1  KM D Y  ' -e25107877 KIV,/SEC 
Z -61.9.95438 AM DZ - 0 7 7 4 3 4 6 4 6  KM/S tC  

5.4 STANDARD D E V I A T I O N S  A P R I O K I  

X 39.40 N . OX o i l d 6 6  N / S  X 39.40 :VI ox .116/ x / s  
Y 84068  M DY e 1 3 2 6 1  K / S  Y 84.68 ,V, DY . I 3 2 6  M/S 
Z 179.1 Cy DZ 0 3 U b 4 1  I Y / S  Z 173.1 aY DZ .30a4 w s  

5 0 5  CGRHESPONDiiVG O i i B I  T A L  PAaAMETEHS ( S E L E N O G d A P t i I C  T i i i i E  u F D A T t  1 

SNA 2689.25 K M  CCC 0 3 3 6 0 8 4  APF 184.803 0 , t G  
CAK 145.065 DEG IbiC 19.9237 D E G  TFP -131.647 S E C  
RCA 1785.43 KM P A L T  47.3445 K M  PER 208.575 M I N  
APO 3593eU6 KM A A L T  1854.97 K;4 TA 351.922 D E G  
L A T  1 0 1 1 5 6 3  DEG LONG 321.985 DEG 

5 0 6  LUNAR HARMONICS U S t D '  i3OEIhG 2-1 

~ 

5 0 7  D A T A  ARC L E N G T H '  0 HRS 40 M I N  SOS= 2 0 3 5 1  

5.8 D A T A  SUMMARY' 

S T A  DATA S T A R T  STOP N CI i 4  D t K S T A P ~ U A K U  
NO. T Y P E  T I M E  T I ME P O I N T S  D E V I A T I O r j  M E A N  

6 2  c 3  5 2 / 0 1 2 7  5 2 / 0 3 1 2  175 e7085  1.0198 
6 2  c c 3  5 2 / 0 0 5 2  5 2 / 0 1 1 3  i a  . 8 -01231 
12 c 3  5 2 / 0 0 5 4  5 2 / 0 1 1 3  2 0  07783  e 2 1 8 2  
12 c c 3  5 2 / 0 1 2 4  5 2 / 0 6 4 3  414 1.1610 - . 3 Y 8 l  

5.9 R L S I D U A L  P L O T S '  NOT A V A I L A B L t  

5 0 1 O K t l Y  AAKKS ' MAP T I M t  K t P O R T  t 0 H  S I T E  ' I - '  

T I M E  OF REPORT'  PREPARED 8 Y '  GEO*SeGOOi lWIN 
DAY 279 9 04 HR 9 35 M I N  GMT O e D e  A N A L Y S T  



I I 5 .  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  D2- ICs ,":'3 .f 
- 

5.1 c ) e D o  I D E N T I F I C A T I O N  NO. 3D61M TAPE NO. 
I T E M  NO. 3D61icl 

5.2 E,POCH DAY 4 8  9 19 ' 4 2  ' oeooo  GMT SEQ, NC. a4 
HR M I N  SEC CWPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950. i ) )  

X -191.12324 K M  O X  - e 9 0 6 6 7 5 0 4  KM/SEC 
Y 3090.2751 KM DY - e 3 1 9 2 8 2 6 4  KM/SEC 
Z 1675 ,0323  KM DZ 019557485  K X / S E C  7 

1 
I 

I 5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 23.68 M DX ,03850 M / S  X ,0000 M DX rOCC0 MIS , 
Y 119.8 M DY e06036  M/S Y .OOOO M DY ,0309 IV/S I 
Z 229.6 P1 DZ e 0 7 6 6 0  M / S  Z .OOOO M DZ oO3OO H / S  

5.5 cORRESPUNDING O R B I T A L  PARAMETERS (SELENOGRAPHIC T R U E  3 F D A T E )  

SMA 2689.12 KM ECC a336784 APF 180.910 i )EG 
LAN 190.'121 DEG I N C  21.3774 DEG TFP -5176.73 SEC 
RCA 1783.46 KM PALT 45.3743 KM PER 208.560 IZ , IY 
APO 3594.77 Ki4 A A L T  1356.63 KM T A  196 ,603  C>EG 
L A T  6.21274 DE5 LONG 206.527 DEG 

506 LUNAR HARKONICS USED' BOEING R - l  

5.7 DATA ARC LENGTH* 2 HRS 40 M I N  SOS= 2844.8 

5.8 DATA SUMMARY' 
. 

S T A  D A T A  START STOP NL'MBER STAIVDARD 
NO. TYPE TI? IE T IME POINTS DEVIATION MEAN 

6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  0 2 9 6 4  e 1 8 6 1  
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 0 0 3  20 e2246  0 2 1 7 4  
12  cc3 4 0 / 2 0 1 3  4 a / 2 1 5 7  166  0 5 6 3 9  -00311  

5.9 RESIDUAL PLOTS'  NOT A V A I L A E L E  I 

5.1OREMARKS' ***EPOCH REPORT 1 
I 

T I M E  OF REPORT' PREPARED BY' GEO.S.GOODWIN 
DAY 2 8 8  9 0 3  HR s 57 M I N  GMT 0.0, ANALYST 



5 0  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  
I 

501 OoDo I D E N T I F I C A T I O N  ZJO. 3 D 6 1 M  TAPE 1\10. 
I T E M  NCo 3061M 

,502 EPOCH DAY 4 9  9 7 ' 3 2  ' 2 5 0 3 1 0  GMT SEQ. NO. 8 4  
HR M I N  SEC COMPUTER G 

5 0 3  STATE VECTOR (SELEhOCENTRIC 1950 .0 )  , 

X -541.05486 KM DX 1 0 7 2 4 6 6 5 3  K M / S E C  I 

Y -1586,1280 KM DY - 0 2 2 5 3 8 1 9 7  KN/SEC 
Z -608.57703 Ki4 DZ -080385916 K M / S E C  

5.4 STANDARD D E V I A T I O N S ,  A P R I O Z I  

I X 129.3 r;V1 DX '009715 M / S  X 129.3  N OX 0 0 9 7 1  M / S  
Y 26.46 M DY . i 3 4 7 i  MIS Y 26,.46 M DY . i347  rm 

5.5 CORRESPONDING 0 R B I T i O F i ) A T t  T U  1 

2 60.47 Ivl DZ 0 2 2 4 4 4  K / S  2 613.47 1'4 DZ 0 2 2 4 4  K / S  
I 

E C C  . 33 /410  APi- O d  244 UtG SMA 2 6 9 0 0 1 8  Kf-4 
L A N  183.457 DEG I N C  21.0957 DEG T F P  -9207900 SEC 
H L A  1 m . 4 9  r( c1 PALT 44 a 4 C L J S  Kfjl P CK 2 0 6 . 6 ~ 4  i 4 i i . i  
APO 3597088  K Y  A A L T  1859.79 K N  T A  354.284 DEG 
LAT 1 0 5 7 1 9 9  DEG ' LONG 359.318 DE G 

506 LUNAR HARf dOiJ?CS USED' E O t I r J G  R - 1 

5 0 7  DATA ARC LENGTH' 11 HRS 47 M I N  sas= 2 8  36.9 , 
I 

508 DATA SUMKARY' 

S i A  DATA START STOP N U h t l t K  b IAEDAKi) 
NO0 TYPE T I M E  T I ME POINTS DEVIAT I3P i  MEAh 

6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  0 2 9 6 4  01661 
6 2  c c 3  4 8 / 1 9 4 2  4 8 / 2 6 0 3  2b  0.2246 . 14 
12  , c c 3  4 8 / 2 3 1 3  4 8 / 2 1 5 7  166 -3639  -00311  

5 0 9  RESIDUAL PLOTS'  NOT AVAILAELE 

1 
S01OREMARKS~ MAP T I M E  REPORT FOP. S I T E  ' D '  I 

T I M E  OF REPORT' PREPARED B Y '  GEO~S.GOODWI~ 



5.1 0.D. I D E N T I F I C A T I O N  NO. 3F61M TAPE NO. 
, ' .  I T E M  N3. 3F61i4 

5.2 EPOCH DAY 51 9 14 ' 25 * 0.000 GMT SEQ. >.!c). 135 
COI4PUTE;il 8 HR M I N  SEC 

X -2075.7833 KM DX -a39407059 KK/SEC 
Y 1204.7865 KM c DY -1.1499073 KY/SEC 
2 1451.0626 KM DZ -a44427973 KM/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 55.56 M DX a01168 M/S X m O O G 0  M DX .GO130 M/S 
, Y  61.23 M DY 001824 M/S Y o O G O 0  I4 DY .OOCO M/S 
2 131.2 M DZ a03724 M/S Z eCOOG I.1 DL 0 0 0 0 0  N/S 

5.5 CORRESPdNDIkG O R B I T A L  PARAMETERS (SELEI~OGHAPHIC TRUE OF3ATE)  

SMA 2688.71. KN ECC a336284 APF 183.b10 DEG 
L A N  152.826 DEG I N C  20,9881 DEG TFP -2719.6i  SEC 
R C A  1784.54 KM PALT 46.4471 KX PE;I 205.512 ; v l I N  
APO 3592.88 YM A A L T  1554.79 KY T A  2 4 3 . 5 5 8  DEG 
L A T  19.1860 DEG LONG 217.925 DEG 

1 
5.6 LUNAR HARPON'ICS USED' EOEING R-1 I 

5.7 DATA ARC LENGTH' 2 HRS 40 M I N  SOS= 1564.0 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STAh3ARD 
NO*  TYPE ,T IME T ? ME P C I N T S  D E V I A T I O N  MEAN 

6 2  c c 3  51/1425 51/1642 229 0 2 8 4 2  -00466 
4 1  c3 51/1425 5 1 / 1 5 5 ?  152 039.21 - 0 1 3 7 3  

5.9 RESIDUAL.PLOTS '  NOJ A V A I L A B L E  

5 1 OREKARKS ' +**EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GEO..S.CCODtdIN 
DAY 287 9 07.HR 9 26 M I N  GMT O.D. ANALYST 



I fi ̂ ' -  I .t..Si?;je? 5. ORBIT  DETERP4I.NATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  'NO. 3F61M TAPE NO. 
1 ~ ~ 9 . 1  NO. 3 ~ 6 1 ~  

5.2 EPOCH DAY 5 2  9 1 ' 33 ' 37.810 GMT SEQ. NO. 135 
HR M I N  SEC COXPUTfR B 

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X -579.71639 KX OX 1 .7159751  KX/SEC 
Y -1584,1500 KM DY - e 2 4 2 6 8 7 7 7  KX/SEC 

-609.55214 KM DZ - 0 8 0 5 9 4 3 2 2  Kb?/SEC I 

X 115.6 M DX ;04115 M/S X 115.6 Ci D X  . 0 6 1 1  M I S  
Y 28 .90  F: DY . 0 9 6 5 4  M/S Y 28.90 M DY 0 0 0 6 5  ?/S 
Z 82.52 M DZ 0 1 2 5 3 9  Fi/S Z 82.52 M DZ 0 1 2 5 4  b:/S 

5.5 CORRESPONDING O R d I T A L  PARAKETERS (SELENOGRAPHIC TRUE O F 3 A T Z )  

SMA 2 6 8 9 0 4 7  K M  ECC 0 3 3 6 0 2 1  A P F  133.451 2 E G  
LAN 146.532 DEG I N C  20.9810 DEG TF? -137,294 S E C  
RCA 1785.75 K M  PALT 4 7 0 6 5 9 C  KN PER 208.601 C : I N a  ' I 

I 
r 

I 5.6 L U K 4 R  HARYONICS USED' SOEING R - 1  . .  
\ I 

5.7 DATA A R C  LFNGTH' 11 HRS 5 M I N  SOS= 1444.9 I 

5.8 DATA SUMMARY, 1 

I 
i 

STA DATA START STOP NClMO'ER S T A h D k i i i )  
NO. TYPE T IME TIME POINTS DEVIAT ION XEAN 

6 2  c c 3  5 1 / 1 4 2 5  5 1 / 1 6 4 2  229 0 2 8 4 2  - 0 0 4 6 6  
4 1  c3 5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  a 3 9 2 1  - e 1 3 7 3  

5.9 RESIDUAL PLOTS' ROT AVAILABLE 

5. IOREMARKS' MAP T IME REPORT FOR S I T E  I F '  

T I M E  OF REPORT' PREPARED 6 Y '  GEO*S.GOODiiIN 
DAY 2 8 7  9 0 7  HR 9 3U M I N  GMT OoDe ANALYST 

-, 



I 

5.1 0000 I D E N T I F ~ C A T I O M  r400. 1 8 7 1 P  TAPE NO. 
) P 

5.2 EPOCH DAY 232 9 19 1 45 ' 0.000 GMT SFQo NO. 150 
HR M I N  SEC C3MPUTER G 

5.3 STATE VECTOR (SFLENOCENTRIC 1953.0). 

X 1381.7581 Y Y DX . a 5 3 u 5 3 4 8 ~:i SEC 
Y -3088.7427 KM DY 043404917 KM/SEC 
Z -883.44554 KM DZ e38307726 KPl/SE_C 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 36 5 8  M DX a c .  9 8 3 9  v / s .  x a3c)T)o Pl DX .OOCO M / S  
Y 274.6 f~' DY 005193 M/S Y 00000 M DY 00000 M / S  
Z 917.2 M DZ 000613 M/S 2 oOOG0 M DZ 00000 M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGEAPHIC TRUE OFDATE) 

SMA 2765056 YM ECC 0296490 APF 1e3.912 DEG. 
L A N  242.874 DEG INC 12.~836 DEG TFP -5020.97 LEC 
RCP 1945.57 Ki4 PALT 2070481 K K  PER 2170515 i q I N  
APO 3585054 KM A A L T  1847.45 KM TA 204.158 DEG 
L A T  5.65292 CEG LONG 27Uo41ft DEG 

5.6  L UNilR HAPVOVICS USED' LPC 11/11/66 

. 507 DATA 4RC LENGTH1 2 HRS 0 M I N  SOS= 943073 

508 O A T A  SUMVARY' 

STA DATA START STOP NUMBER. STANOARD 
Nu. TYPE T I M E  TIME POINTS D E V I A T I O N  MEAN 

1 2  CC3 232/1047 232/2133 104 0 2 3 8 5  -03397 
61 c 3  23-2/1945 232 /2058  71 02559 ooc)75  

5 0 ?  RESIDUAL PLOTS' YOT A V A I L A S L E  . 

5.1OREMARKS'  ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  SARROW 
DAY 290 9 02 HR 9 36 N I N  GMT O o D o  ANALYST 



5.1 0.00 I D E N T I F i C A T I O P l  KO0 1 B 7 1 P  TAPE N O 0  

5 0 2  EPOCH D A Y  2 3 2  9 2 1  ' 0 1 36.930 GMT SEGO NO0 15U 
I T E M  NO, 1 B 7 1 P  

HR M I N  5EC COMPUTER G 

5 0 3  SPATE VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  
6 

X 8 8 4 . 2 5 1 0 4  KF: DX - 1 0 6 1 i 1 0 5 9 5  KM/SEC 
Y 1 5 7 4 . 6 1 7 6  KM DY 0 7 4 1 8 2 0 4 8  KM/SEC 
Z 8 3 4 0 7 U 4 5 6  K M  DZ - 0 1 1 5 6 9 7 6 5  KM/SEC 

5 0 4  STANDARD DEVIAT IONS A P R I O R I  

X 32.41 M DX o C 5 1 3 C  IM/S X 32.41 M DX 00513 M/S 
V 1 6 0 0 7  PJ' DY 0 0 4 9 0 6  P'/S Y 150 .7  M DY 0 0 4 9 1  M/S 
Z 2 6 8 0 9  M DZ 0 3 8 8 5 7  M/S Z 269.9 M DL 0 3 8 8 6  M I S  

5 .5  CORRESPONDING ORBITAL PARAMETEks (SELEhOGRAPHIC TRUE OFDATE) 

SYA 2765.89  K M  EGC e 2 9 6 5 5 2  APF 1 8 3 . 9 1 7  DEG 
LAN 242 .162  DEG I N C  1 2 . ~ 8 8 7  DEG TFP - 4 8 3 . 5 1 2  SEC 
RCA 1 9 4 5 0 6 6  K'4 PALT 2U7.557 KF: PER 2 1 7 0 5 5 4  M I N  
APO 3 5 8 6 0 1 2  K M  A A L T  1848 .03  K M  T4 3 3 4 0 6 4 7  DEG 
L A T  4 .38958  CIEG LONG 41 .1592  DEG 

5.6 LUNAR H4P'/ 'ONICS USED' LRC 11 /11 /66  

5 0 7  DATA A R C  LENGTH' 1 HRS 1 2  M I N  SOS= 9 4 2 . 2 1  

5 0 8  DATA SUYPARY' 
I 

STA D.ATA START STOP lUUMBER STANDARD 
NO. TYPE T IME T Ii4E P O I N T S  D E V I A T I O N  MEAN 

1 2  CC3 2 3 2 / 1 ? 4 7  2 3 2 / 2 1 3 3  1 0 4  0 2 3 8 8  - e 0 3 9 7  
6 1  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 0 5 8  71 0 2 5 5 9  0 0 0 7 5  

I 
5.9 JFSJDUA L PLOTS' hlOT A V A I l  ABLE.  

1 5.10REMPRKS' MAP T IME REPORT FOR S I T E  '6' : 4  

T I M E  OF REPORT, PREPARED B Y '  GAYLE Do UARROW 
DAY 2 9 0  9 02 HR 9 38 M I N  GMT 0.0. ANALYST 



D 3- 9 Pn "yy 5. O R R I  T DFT~HM1NATTOP-i HEPURT (LUN4R E L L I P S E )  

5.1 0.0. I D E N T I F I C A T I O N  NO. l B 7 2 P  TAPE NO. 

5.2 EPOCH @ A Y  2 3 2  9 1 9  1 45 ' C.OOC GMT SEQ. NO. 151 
i ITEfS NO. 1U72P 

HR M T N  SEC COMPUTER G 

X 1380.1875 K!4 DX e 8 5 7 4 2 4 7 6  KM/SEC 
Y -3395 .2137  KM DY 0 4 3 5 1 9 7 5 6  KM/SEC 
Z -858.193 44 KM , , DZ 0 3 8 3 2 2 3 6  8 KM/SEC 

5 .4  s TANPARD DEVI  4T IONS A P R I O R I  

X I  9 - 4 5  M 7 X  -02437. M / S  X .OOOc) M DX a G 9 G O  M I S  
Y 131.2  M DY 0 0 2 4 7 6  M/S Y 00000 M DY 001rG0 M/S 
7 444.3  Fn nz .o 0 4 0 3  K/S. Z 0 0 0 0 3  M DZ O G G l r O  i4/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOG,RAPHIC TRUE OFDATE) 

SM4 3765.35  K K ECC .2?647? APF 185 .402  .DEG 
LAN 241 .439  DEG I N C  1 2 . 3 1 3 7  DEG TFP -5021 .12  SEC 

, RCA 1 9 4 5 . 5 ~  K M  PALT 2U7.413 KM PER 2 1 7 . 4 9 1  M I N  
APO 3 5 8 5 . 2 ~  KM A A L T  1 8 4 7 . 1 1  KM JA 2 0 4 . 1 4 7  DEG 
L A T  6 0 0 3 7 2 6  DEG LONG 270 .420  DEG 

I 
I 

5.6 LUNAR HARVONIC5 USED' LRC 1 1 / 1 1 / 6 6  

5.7,, DATA ARC LENGTH' 5 ,  HRS 4 0  M I N  . , SOS= 5036.7 
I 
I 

~ 5 . 8  DATA SUMMARY' 

STA @ATA S T A R T  STOP N UFl E3 E'R S T AND A R D 
NO. TYPE T I ME T I M E  POINTS D E V I A T I O N  i IEAN 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / 3 1 1 1  2 5 9  0 4 2 1 0  0 0 4 7 6  
6 1  c 3  2 3 2 / 1 9 4 5  2 3 ? / 2 0 5 b  7 1  0 2 9 4 8  - 0 0 4 9 8  

5.9 RESIDUAL PLOTS' NGT AVAILABLE 

. SelOREXARKS' ***EPOCH REPORT 

T IME OF REPORTI PREPARED.*BY' G A Y L E  Do BARi70W 
DAY 2 9 0  9 02 HR 9 5 3  M I N  . G M T  / O o D e  ANALYST 



c 

5 .  O R B I T  D E T E R M I N A T I O N  R E P O A T  ( L U N A R  ELLIPSE)  
- .  

TAPE NO.--% ' .... \, - 5.1 0.D. I D E N T I F I C A T I O &  1\10. 1 8 7 2 P  

I 
I T E M  N O 0  1 6 7 2 P  

5.2 E P O C H  D A Y  2 3 2  9 2 1  ' 0 ' 36.930 GMT SEG!. NO. 1 5 1  . I 

'HR , MIFJ SEC COMPUTER G 

* 5.3 S T 4 T E  VECTOR ( S E L E N O C E N T R I C  1950.01  
I 

! x  a m 4 4 C e a  K Y '  D X  - 1 . 6 0 8 8 1 2 1  KM/SEC 
Y 1578 .4257  K M  D Y  e 7 4 2 9 7 1 3 6  KM/SEC 

DZ - 0 1 2 5 2 0 5 7 5  KM/SEC 
, 

Z 828 .23776  K M  

5.4 S T A N D A R D  D E V I A T I O N S  A P R I O R I  

S?4A 2765.69 K M  EGC 0 2 9 6 5 2 6  A P F  1 8 5 . 4 3 7  DEC 
L A N  2 4 0 0 7 2 8  D E G  I N C  1 2 0 3 1 8 9  D E G  T F P  - 4 8 3 0 6 5 4  S E C  

,RCA 1945.59  Kk! P A L T  2b7.498 KI".l P E R  2 1 7 0 5 3 1  M I N  
APO 3585.79  K M  A P L T  1847 .70  K M  T A  3 3 4 0 6 3 8  D E G  
L A T  4 . 1 7 5 5 7  D E G  L C N G  4 1 0 1 9 7 5  DEG 

I 

505 LU?\IAR HARKORICS U S E D '  L R C  1 1 / 1 1 / 6 6  

5.7 , D A T A  ARC  LENGTH^ 1 ,HRS 1 2  mrd sos= 4 9 5 8 0 3  

S,TA O A T A  S T A R T  STOP NUMBER, S T A N D A R D  
NO. TYPE T IME T I ME P O I M T S  D E V I A T I O N  MEAh 

1 2  CC3 2 3 2 / 1 9 4 7  2 3 3 / 0 1 1 1  2 5 9  0 4 2 1 0  0 L)4 7 6  
61  c 3  2 3 2 / 1 9 4 5  2 3 2 / 2 U 5 8  7 1  a 2 9 4 8  -00498 

I 
5.9 RES, IDUAL P L O T S '  N O T  A V P I L A d L E  

1 
1 

1 
I 

5 .10REMARKS'  MAP T I M E  REPORT F O R  S I T E  I B t  

I 
T I F I E  OF R E P O R T '  P R E P A R F D  B Y '  GAYL'E D o  GARROd I 

] 10.D. A N A L Y S T  
I 
I 



L 

5. ORPIT  DETERXINATIOh REPCZT (LUfJAR E L L I P S E )  
-1 P O . -  : !-r C 7 n  

5.1 0.D. IDENTIF ICATLON NO. 2B71P TAPE NO. 

HR M I 4  SEC COKPUTER G 

5.3 STATE VECTOR (SELENqCENTRIC 1950.0)  

x 3445.6108 KM DX * 2 9 3 0 5 6 3 1  KM/.!jEC 
Y -865.14336 KM DY 0 7 4 6 ~ 2 0 3 7  KiY/SEC 
Z - 5 3 3 0 0 6 8 1 1  YM D Z  e 5 1 3 9 9 5 6 7  KM/SEC 

5.4 STANCARD .DFVI A T  I O N S  A P R I O R I  

x 11.c 3 M EX .a 2 2 6 7  >?J?/S X r O a G C  M DX e O O C  ci K/S 
Y 565.1 M DY .2!9~1O M/S Y el3UUO M DY .OOOO M/S 
Z 919.1 P DZ 0 4 3 1 A 4  M/S Z e0000  M DZ 00000 N / S  

5 . 5  CORRESPONDING ORBITAL PARAMCTEHS (SELENOGRAPHIC TRUE OFDATE) 

RCA 1784.22 K M  PALT 44.1333 KM PER 208.606 M I N  
T A  177.013 DEG APO 3594.81 K M  A4LT 1856.72 KX 

LAT 356.319 DEG LONG 215.847 DEG 

5.6  LUNAR HARMONICS USFD' L R C  1 1 / 1 1 / 6 6  

5.7 C , A T A . A R C  LEMCTHI I 3 .  HRS 0 K I N  SOL= 1386.2 

5.8 D A T A  SUMXARY'  

STA D A T A .  ST4RT .. . STOP .NUMBER STANDARD 
NO. TYPE TIME TIME POINTS D E V I A T I Q N  MEAN 

12 CC3 3 2 2 / 2 0 3 6  3 2 2 / 2 3 b O  2 2 6  0 2 6 2 1  00359 
6 1  c 3  322/21337 3 2 2 / 2 1 4 4  13U 0 1 1 7 7  e U 1 2 6  

I 
5.9 RESIDUA L PLOTS' NOT AV A I L A B L E  ~ 

SolOREM4RKS ' ***EPOCti REPORT 

T I M E  OF REPORTI PREPARED B Y '  GAYLE D o  3ARRO'd  
D A Y  2 9 0  9 03 HR 9 06 M I N  GMT .O*D. ANALYST 



HR M I N  SEC COMPUTER G 

X -1720 .6841  K M  , DX - 0 4 7 3 3 7 2 d 5  Ki*l /SEC 
Y 351.48790 KM DY -1.5312449 KiSr/SEC 
Z 2 3 1 . 6 0 8 7 4  KM OZ -1.0531516 KI\I/SEC 

5 0 4  STANDARD DEVIAT IOVS A P R I O R I  

Z 48C.9 M DZ 0 8 3 6 8 8  P / S  2 486.9 M DZ 0 8 3 6 9  M/S 

5 . 5  CORRESPONDING O'iBI T A L  PARANETEHS (SELENOGHA?HIC TRUE OFDATE) 

ZMJIA 2689.53 K M  ECC 0 3 3 5 9 2 7  APF 1 6 4 0 9 9 6  DE,G 

, RCP 1783.35 Y M  ,PALT 45.2611 K N  PER 208.607 M I N  
PPO 359507C K M  PPLT 1857 .51  K:.l T A  3 5 8 0 9 4 4  DEG 

L A N  232.499 PEG rric 11.9915 DEG TFP -17.1521 S E C  

L A T  3.29536 DEG LONG 36.7723 DEG 

5 . 6  L 'JNAP HI\R?.'ONICS USED' .LPC 1 1 / 1 1 / 6 6  

5.1, D A V  A R C  LENGTH' ,,l) HRS 44 A I N  SOS= 138602 

5 0 8  DATA SUKMARY' 1 

I 
STA .DATA START ,STOP NUMSER STANDARD 
NO. TYPE T IME T IME POINTS D E V I A T I O N  MEAN 

1 2  CC3 3 2 2 / 2 0 3 6  322/23CO 2 2 6  0 2 6 2 1  .ll359 
6 1  c 3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 u  01177 e0126 

I 

\ 

5 . 9 .  RESIDU, AL , PLOTS1 NOT 4VPILABLE 

5olOREMARKS' MAP T I X E  REPORT FOR S I T E  '6' 

T I R E  OF REPORT' PREPARED- B Y '  GAYLE D o  BARRON 
DAY 290 9 03 HR 9 09 M I N  GMT / O o D o  ANALYST 



5 .  O R E I T  D E T E R M I N A T I O N  REPORT (LUILAR E L L I P S E )  

T A P E  NO. 

I H k .  M I N  S E C  COMPUTER G 

5.3 , S T A T E  VECTOR (SELENOCENTRIC 1 9 5 0 . 0 )  

X 3 4 4 5 . 4 5 5 9  K M  DX 0 2 9 3 4 7 0 9 5  K M / S E C  
Y -853 .30370  KM DY 0 7 5 2 3 0 6 3 0  K M / S E C  
Z - 5 5 7 . 7 3 5 4 7  KM , D Z Z  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

x .  ?.e97 4 M  DX e 0 1  0 7 3  M / S  x 00 033 M DX nO000 M/S 
Y 420.5 M DY 0 2 1 3 1 0  M / S  Y .COO0 M DY e 0 0 0 0  M / S  
,Z 69107 M DZ 0 3 2 3 9 2  M/S Z oC300 M D Z  .GOO(> M/S 

5 0 5  CORRESPONDING O R B I T A L  PARAMETESS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

,RCA 1784 .18  KM P A L T  46 .0853  CPl PER 208 .603  i 4 IN 
APO 3594e8cI KM A A L T  1 8 5 6 0 7 1  K M  T A  1 7 7 0 0 1 3  D E G  

" .  L A T  3 5 5 . 9 5 7 '  DEG LONG 2 1 5 0 8 9 7  D E C  

5 . 6  L U N A R  HARr!OONICS U S E D *  L R C  1 1 / 1 1 / 6 6  

5.7 D A T A  ARC L E N G T Y '  6 ,HRS 1 0  M I N  SOS= 7926 .5  

5 . 8  CIATA SL'YFARY'  

STA DATA S T A R T  STOP NUMCER STAiVCARD 
NO. T Y P E  T I M E  T I M E  P O I k T S  D E V I A T I O N  MEA& 

1 2  CC3 3 2 2 / 2 0 3 6  3 2 3 / 0 2 2 9  4 3 1  0 4 6 6 8  0 0 5 6 2  
61 c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  1 3 0  0 1 1 7 3  0 1 8 5 8  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.10REMARKS' ***EPOCH REPORT 

T I N E  OF REPORT '  P R E P A R E D ' B Y '  C A Y L E  D o  DARRON 
D A Y  290 9 0 3  HR 9 3 5  M I N  GMT / 0.0. A N A L Y S T  



I 5 0 1  0.C'. IDENTIFICATICN NO0 2E72P TAPE NO. 

5.2 EPOCH D 4 Y  322 9 22 ' 23 16.600 G M T  SEQ. MOe 153  
I 

ITEM NO. 2U72P 

HR M I N  SEC COMPUTER G 

I 5.3 STATE VECTOR (SELENOCENTRIC 1050.0)  

X -1726.6467 Y M  O X  - 0 4 7 1 ~ 7 2 1 V  KM/SEC I 
Y ' 375.04243 K M  DY -1.5435446 KM/SEC 
Z 241.84249 KM DZ -1.0347746 KM/SEC i I 5.4 STANDARD DEVIATIONS A PRIORI 

X 2.968 b' DX 0 0 2 0 4 1  M / S  X 2.968 M DX 0 0 2 0 4  M / S  
Y 223.5 DY 0 4 1 4 5 5  Y / S  Y 223.5 Pl DY 0 4 1 4 5  N/S  
2 362.7 M DZ 062768  M / S  Z 362.7 M DZ 0 6 2 7 7  M I S  

5,s CORRESPON9ING CRSITAL P4RAMETER.S (SELENOGRAPHIC TRUE O F D A T E )  

SMA 2689.48 KM ECC 0336933  APF 162.235 DEG 
LAN 2 3 5 0 2 9 6  DEG INC 11.4753 DEG TFP -17.0279 SEC 
R C A  1 7 8 3 0 3 1  K M  PALT 45.2173 K M  PER 208.602 M I N  
APO 3 5 9 5 0 6 6  K M  AALT 1857.57 K I ' ~  T A  3 5 8 0 9 5 1  DEG 
LAT 3.67857 DEG LONG 36.8348 OEG 

506 LUNAR HARMONICS,USED' LRC 1 1 / 1 1 / 6 6  

5.7,DA.TA ARC LENGTH' , 1  HRS 4 4  MIN SOS= 7924.3 

5e8 DATA SUYMARY' 

S T A  O A T 4  S T A R T  STOP NUMBER STANDARD 
NO0 TYPE TIME T I ME. Pf3I'NTS UEVIATIOEU AEAN 

1 2  CC3 3 2 2 / 2 0 3 6  323 /6229  43  1 04868 00562  
6 1  c 3  3 2 2 / 2 0 3 7  32212144 1 3 0  0 1 1 7 3  e1858  

5.9  RESICUAL PLOTS' NOT AV4ILPBLE 

SolOREMARKS@ MAP TIME REPORT FOR S I T E  '8' 

TIME OF REPORT' PREPARED BY'  GAYLE D o  BAfiROjJ 
DAY 290  9 03 HR 9 38 M I N  GMT 10.0. ANALYST 



.L 

5. O R t j I T  DETERi4INATION REPORT (LUNAR E L L I P S E )  

1TEi-4 NU. 2D71P 
502 EPOCH DAY 3 2 6  9 2 2  ' 45  ' G o O U O  GMT SEQo NO. 1 5 4  

HR P I I t i  SEC COI.IPUTER G 

X 2598.3944 KI.1 D X  - 0 3 3 4 1 8 2 8 5  KF.;/SEC 
Y 141U,0627 Ki4 DY a601595U3 KM/SEC 

1 Z 1011.0252 r(M DZ 0 3 3 2 1 4 4 7 7  KM/SEC 

5.4. STANDARE DEVIAT I O l J 5  A P R I O R I  

5.5 CORRESPONDING ORE1 T A L  PARAKETEES (SELENOGRA,PHIC TRUE OFDATE) 

SMA 2689.35 K X  ECC e 3 3 8 2 6 5  APF 167.338 DEG 
LAN 179.525 DEG 1;4C 1 1 o 9 0 0 2  DEG T f P  -3530.39 SEC 
RCA 1779.64 KM ,,PALT 41.5460 KM PER 208.587 M I N  
APO 3599.06 KM A A L T  lb6U.97 K M  T A  225.346 DEG 
L A T  6 0 3 9 3 3 7  DEG L G h G  211.146 DEG 

5.6 LUNAR tlARi4Oi4ICS USED' L l i C  1 1 / 1 1 / 6 6  

5.7,. DATA ARC LEhGTf-l '  , 3 , H R S  0 M i i l l  SOS= 960.09 

5.8 DATA SUi%'-IARY 1 

STA D A T A .  START STOP N UM €3 E K S T A tS 5 A R 0 
NG. TYPE TI i4E T I iviE POINTS DEVIAT ION MEAN 

12 CC3 3 2 6 / 2 2 5 2  3 2 7 / u l O Y  113 0 1 9 6 7  .0109 
6 1  c 3  3 2 6 / 2 2 5 v  327/Cillj9 1 3 1  0 1 9 4 7  o,U914 . 

5.9 RESI3UAL PLOTS' rUOT A V A 1 L A t ; L C  

5 1 OR ii,'rrARK S ' ***EPOCh REPORT 

T I i.;E O f  REPORT 8 PREPARED B Y '  GAYLE D. BARRO'JJ 
Y 290 9 03 HR 9 49 F1IN GMT i0.D. ANALYST 



I c 

Z -4C.567660 KM DZ -10076172'7 KM/SEC 

5.4 STAIUCARD 3EVIATIONS A PRIORI 

X 1.370 PI DX bi)24L3 bi/S X 1.370 M DX e 0 2 4 0  :'I/S 
Y 20.80 i4 DY e 1 6 3 6 7  !4/5 Y 29.80 C i  DY e 1 6 3 1  Fz/S 

, Z  19.05 14 DZ a23765 t4/S Z 19.05 M DZ e 2 3 7 3  M/,S 
! 

Si4k 269b.63 KPl ECC e336673 APF 167.391 DEG 
LAh 1713.446 DEG I N C  l l e U 9 2 6  DE6 TFP 203.266 SEC 
R C A  1778.99 KK ,PALT 4c1.8951 K M  PER 208.666 M I N  
APO 3601.d6 KI4 A A L T  1 6 6 2 0 9 7  K M  T A  12.S249 DEti 

I L A T  0 0 1 7 4 1 5  DEG ' LO&G 358.363 .DEG 

5.6 LUKAR iiARi4OlUICS USED' LRC 1 1 / 1 1 / 6 6  I 

I 

5.7 D A T A  ARC LENGTH' 0 HKS 5 9  M I N  SOS= 960.08 

5.8 D A T A  SUP.'IMARY' I 

I 

STA DATA START STOP NuF.4 8 ER ST AND A R D 
NO. TYPE T I  ME TIME POINTS ' DEVIATION MEAN 

12 CC3 3 2 6 / 2 2 5 L  3 2 7 / i J l C 9  113 b 1 9 6 7  b o 1 0 9  
6 1  c3 326/225r /  327/01C9 131 b 1947 bo914 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

I 5eIOREMARKS' MAP TIME REPORT.FOR S I T E  'D' ! 

1 
, 

DAY 290 9 03 HR 9 5 1  M I &  GMT . I O o D o  ANALYST 

I 



* 

5. ORCIT DETER;~iIi'nATIOi~ fEFCZT (LUiuAA E L L I P S E )  

TAPE NO. 5.1 0.D. I D E N T I F I C A T I C N  NO# 2072P 

5.2 EPOCH DAY 326 9 22 ' 45 ' i;*BG'G GMT SEQ. P;Oo 155 
ITE:.; w.  2 ' 3 7 ~ ~  

H H ,  , M I N  SEC COXPUTER G 

5.3 STATE VECTOZ (SELENOCENTRIC 1950.01 

X 2598.8637 K DX 8 9 46 3 8 6 Ki4 / S F C j4 - 
Y 14C6.6365 Kid G Y  060048933 KM/SEC 
7 . 08491 KM/SFC 0. s4a96fJ6 K>l D7 

5.4 STANDA RD D F V I A T I O k  ' S  A P R I O R I  

X 17. IO K / S  x .  e300  M DX moo G O  K / 5  
Y 138.2 r'fr DY 0 0 4 3 4 0  Vi/5 Y 03000 M DY mO'300 M/S 

n r -  2 7 8 L i4 

Z 147.3 M DZ .G8201 l4/S Z .dOOG 32 .0000 b'!/S 

5.5 CUSRESPb/bDIi\G OR81 T A L  PkKAY,ETE&S SELEhOGKAPHIC TRUE CFDATEI 

S?.;A 2689.41 Ki4 ECC 0 3 3 8 2 8 2  APF 167.329 DEG 
LAN 179.023 DEG IRC 12.0741 DEG TFP -3530.51 SEC 
R.CA 1779.63 KN , P A L T  41.5331 KK PER 208.594 MIN 
APO 3599.19 Xi4 AALT lb61.10 Ki"l T A  225.344 DEG 
L A T  6.43381 DEG LONG 211.116 DEG 

5.6 LUNAR HARPiOI\;ICS USED'  L R C  11/11/66 

5.7 ~ , M T A  A R C  LENGTH' 6 . ,  H,HS 1 U  N I N  SOS= 9831.0 

5.8 DATA SU1YltlAKY' 

STA D A T A  START STOP NUI4 i3 E 2 S T AND AR 13 
NO. TYPE T I i4E T I i4E PGINTS D E V I A T I O N  XEAN 

11 C C 3  3 2 6 / 2 2 5 2  327/0439 229 0 6 0 5 0  03295 
6 1  c3 326/2253 327/0109 131 03752 -00526 

5.9 RESIDlrAL PLOTS' r?JOT AVAILABLE 

5 10 REKARKS ' ***EPOCH REPORT 

TIrLjE OF REPORT' PZEPARED B Y '  GAYLE D. BARAOW 
D A Y  290 9 04  HR II 04  M I N  GMT /O.O. AlUALYST 

I 



- L 

0 2 -  ."! 
5. O R E I T  D E T E R ; 4 I N A T I O h  K L P C R T  ( L U N A R  E L L I P S E )  

5.1 0 .C .  1 3 L N T I F I C & T I O h  /400 2072P T A P E  NO. 

5.2 LPOCH DAY 3 2 6  9 23  ' 47  ' 13072L~ GPiT ;;Ed. NO. 155  
I T E M  NO. 2D72P 

HR b1 IN  S E C  COMPUTER C 

5 . 3  S T A T €  VECTOR ( S E L E N O C E N T 8 I C  1950ei i l  

5.4 STAELDARO D E V I A T I O N S  A P R I O R I  

X 09850 K DX 061945 i 4 / S  X 03i350 M D X  a 0 1 9 5  M / S  
Y 15.43 1y DY 013256 i i /b  Y' 15.43 M DY 0 1 3 2 5  l"l/S 
z 17.27 M DZ . i 9 i a 9  w s  z 17.27 l~ DZ . i 9 i 9  MIS 

5.5 C b K R C S P G i < D I N G  O R t l I T A L  F 'ARAMETETl j  ( S E L E N O G ~ A ? H I C  TRUE O F D A T E )  

S;E:A 2 6 9 ~ u a  KJ  EC.C a 3 3 8 6 8 9  A P F  1 6 7 0 3 8 1  D E G  
L A h  175.443 DEG I ~ L C  1 l o d 6 6 6  D E G  T F P  203.164 SEC 
RCIZ 1 7 7 6 0 7 8  Ki4 P A L T  40.8902 K;di PER 208.672 MI iU  
APO 3621.19 ;GY A A L T  l e i G 3 e l ~  kP1 T A  12.5175 DEG 
L A T  .b21228 DEG L O ~ G  358.344 DEG 

5.6 L U N A 2  HARib:ONICS U S E D '  L R C  11 /11 /66  

5.7 D A T A  ARC L E N G T r i '  U H R S  59 MIr j  SOS= 7425.3 

5.8 D A T A  SUi4XARY' 

S T A  D A T A  S T A R T  S T O P  1'4 U>I 6 E R S T A I * 3 A 3 3 
i4O. T Y P E  T I I ~ E  T 1 i4E P G I N T S  D E V  I A r I OI\L 19EAi\ i  

1 2  C C 3  326 /2252  3;7/0+3Y 2 2 9  . e6050  03295 
' 6 1  c 3  326 /2250  3 2 7 / 0 1 0 5  131 0 3 7 5 2  -a9526 

5.9 R E S I 3 U A L  P L O T S '  NOT A V A I L A D L E  

5alCREk;ARKS' IVAP TI I~;E R E P O R T  FOR S I T E  ' D '  

T I N E  OF R E P O Z T t  P R E P A R E 3  B Y '  G A Y L E  D o  b A R R O N  
D A Y  79 o * c  4 HR 07 r{m GNT '0.0. A X A L Y S T  



5 0 1  0.00 I D E N T I F I C A T I O N  NO0 3 D 7 i P  TAPE f iO0 ’ 
1TE:d N60 3071P 

5 0 2  EPOCH DAY 49 9 6 t 13  f 00000 Gi4T S E Q o  830 156 
~ 

HR K I N  SEC COI4PUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

z 1 7 2 1 . 3 ~ ~  i(rqi DZ 012583089 KE4/SEC 

504 STANDARD DEVIAT IONS A P R I O R I  

5.5 CORRESPONDING Q R a l T A L  PARAKETEKS (SELENOGKAPHIC TRUE OFDATE) 

Si4k 2688.88 KPI ECC 03365’81 APF 181.059 UEG 

RCA 1782.76 kiv? P,ALT 44068b6  PER 2 0 8 0 5 3 2  M I N  
LAN 184r4Uu 3EG I b i C  2d.6432 DEG TFP -4854.77 SEC f 
APO 3594.96 K N  A A L T  1856089 . K M  T A  2 0 1 0 7 4 5  DEG p 
LAT 708554U DEG LONG 205.876 DEG 

r 

5 0 6  L UNAR HARROf\,ICS USED‘ L R C  1 1 / 1 1 / 6 6  I 
507, DATA ARC LENGTH’ 3 HRS 0 H I N  SOS= 1 7 3 7 0 0  

5TA DATA START STOP . . I\ UM 6 E R S T A iu D A R D 
NO0 TYPE T I I4E T I K E  P O I N T S  D E V I A T I O N  PIEAN 

-00396 -! 4 1  c3 4 9 / b i i l +  4 9 / w 6 5 2  39  0 1 5 8 9  
1 4 1  cc3 4 9 / ( ; 7 J 5  4 9 / 0 6 3 4  i a i  03136  - 0 0 0 4 0  d 

12 c 3  4 9 / 0 7 0 6  4 9 / 0 7 C 3  4 01667  0 6 6 5 3  T 
12 c c,3 49 /U613  4 9 / 6 6 5 9  4 3  0 0 8 0 0  - 0 0 4 0 7  j 

b 

0 4 
B 5 0 9  RESIDUAL PLOTS’  NOT A V A I L A a L E  

.I 
+ ,  

5 1OREMARKS 1 ***EPQCH REPORT 



- c 
5 0  U R B I  T DETERi41iJATICN FiEpCKT (LUNAR E L L I P S E )  

5.1 0.3. I D E N T I F I C A T I O N  N O 0 ' 3 0 7 1 P  TAPE NO0 

5.2 EPOCH DAY 49 9 7 ' 3 2  ' 25.310 GMT . SEO; NO. 156 

D2- 7 C C C X -  j r  . 

I T E M  NO. 3D71P 

HR iY1N SEC COMPUTER G 

5.3 STATE VECTOR (SELENOCChTRIC 1350.0) 

x - 5 3 5 0 4 4 4 5 4  &N 3 X  1 0 7 3 1 2 2 U 5  KM/SEC 
Y -158b.8857 KM DY - 0 2 2 8 4 8 6 7 6  Kf") / S t C  
Z - 6 0 9 0 6 6 8 0 3  KM DZ - 0 7 8 9 7 9 8 1 6  KM/SEC 

5.4 STANDARD D E V I A T I O N S  A PRIORI 

X 7 9 0 6 6  I.1 DX . 2 8 6 0 4 , M / S  X 79.66 Ivl DX 0 2 8 6 0  M/S 
Y 13.~9 M DY 0 5 2 7 7 9  W/S Y 13.09 M DY 0 5 2 7 8  I4/S ' 

. Z  kG3.4 M DZ . 7 7 7 4 4 , ! 4 / S  Z 1 0 3 0 4  Pi DZ 0 7 7 7 4  K / S  

5.5 CORRESPONDING O R t j I T A L  FARAMETEZS (SELENOGRAPHIC TRUE GFDATE) 

SPiA . 2b89.59 Kiq  ECC 0 3 3 7 4 3 5  APF 181.388 D E G  
LAN 1 6 3 0 6 6 9  DEG II'TC 2b.6418 DEG TFP -8808630  SEC 
RCA 1782.u3 O i  PALT 43.3381 K M  P E R  208eb15 hiIh 
APO 3597.15 Kiwi A A L T  1ki59.06 KM TA 354.522 DEG 
LAT 1.54617 DEG LqNG 359.560 DEG 

5.6 LUNAR HARiYONICS USEG' L R C  1 1 / 1 1 / 6 6  

5.7 DATA ARC LENGTH' 1 HRS 16  M I N  SOS= 1 7 3 6 0 2  

5.8 DATA SUi4XARY' 

STA DATA 5 T,kR T STOP NUMGER STANDARD 
IVdo T Y P E  T IrLiE T IME PGI ivTS D E V I A T I O N  PlEAh 

4 1  c3 4 3  / 43 6 14 4 9 / 0 6 5 2  39 0 1 5 8 9  - 0 0 3 9 6  
41 c c 3  4 3 / 0 7 0 5  4 9 / 0 5 3 4  1 8 1  0 3 1 3 6  - 0 0 3 4 0  
12 c3 4 9 / U 7 U 6  4 9 / 0 7 0 9  4 0 1 6 6 7  0 6 6 5 3  
12 cc3 4 9 / d 6 1 3  4 9 / 0 6  5 9 4 3  00800 - 0 0 4 0 7  

5.9 RESIDUAL PLQTSf  i4OT A V A I L A d L E  

5 o l D R E K A R K S '  RAP T I h E  REPOkT F02 S I T E  :lj* 

TI i4E OF REPORT' PREPARED B Y '  GAYLE 00 3ARRGW 
D A Y  29G 9 05 HR 9 1 3  MI& GMT 0.D. ANALYST 



L 

0 2 -  i cc ::"'-I 5. 3 t l i l I T  DtTEHiv i INATION kEFOt iT (LUtrAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  i Y C o  3G72P TAPE NO. 
I T E N  KO.. 3D72P 

5.2 EPOCH G A Y  4? 9 6 I 13 ' 0.000 G N T  SEQ. No. 157 
HR fbi I N S E C  C0;dPUTER G 

5.3 STATE VECTOR '(SELENOCENTRIC 1950.0) 

X -494.39808 K1.l DX -089316097 KK/SEC 
Y 2 9 6 5 . 6 3 ~ 7  KM DY -043383955 KX/SEC 
,Z 1731.8421 KrLZ DZ 12932054 KM/SEC 

5.4 STANGARD D E V I A T I O N S .  , A P R I O R I  

X '36.6 9 M  DX e 0  5264 X / S  x .o O O C  M DX e O  3C9 M / S  

.Z 28606 M DZ elG419 K / S  Z 00000 M DZ e0000 Iy/S 
Y 161.6 id DY .077i6  K / S  Y .a000 M D Y  ,.O%OO rxs 

. 5.5 CORRESPdhDING 01<21 T A L  PARAMETEKS (SELENOGRAPHIC TRUE OFDATE) 

SYIA 2668.96 SIY ECC 0337C)lG APF 181.258 GEG 
L A N  184.245 DEG INC 2 1 0 ~ 0 9 2  DEG TFP -4855.02 SEC 
,RCA 1782.75 KM PALT 44.6618 KM PER 2080541 i 4 I N  
APO 3595.16 &PI AALT 1657.07 KM T A  201.743 DEG 
L A T  8.05329 DEG LONG 205.863 DEG 

5.6 LUNAR HARXONICS USE31 L R C  11/11/66  

5.7 ,DATA ARC LENGTH' 6 ,HRS 1J M I N  SOS= 31900 

508 DATA SCINfsiARY' 

. STA DATA START STOP NUMaER STAhDARD 
NO. TYPE T IME T I NE P O I N T S  DEVIAT IO iJ  r'4EAN 

4 1  c 3  49/iJ614 4 9 / ; 6 5 2  39 09367 -01248 
4 1  c c 3  49/0705 4 9 1 1 2 9 3  412 1.1445 00871  
12 c 3  49/U7G6 49/0709 4 01985 -1.0381 
12 c c 3  49/0613 49/0653 43 1.0254 -a2344 

5.9 RESIDUAL PLOTS'  NGT AVAILACLE 

5.1OREPiARKSt ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED C Y '  GAYLE D o  BARROW 
DAY 290 9 05 HR 9 28 M I N  GPIT 0.0. ANALYST 

f 



HK K I N  SEC CWPUTER G 

5.3 S T A T E  VECTOR (SELE/\U€E&TRIC 1550.01 

X -534.64566 Kf4 DX 1 0 7 2 7 6 3 3 7  KY/rS'EC 
Y -158d.6686 K N  DY -e22194502 KM/SEC 
2 ' -610.90358 Ki4 - DZ - 0 7 3 9 4 9 9 8 3  KM/SEC 

5.4 STkNCAEi) GEVIATIONS A PRIORI 

X '  2 9 - 8 9  M 3 X  a l U 4 3 9  K / S  X 29.83 M DX 0 1 0 4 1  N / S  
Y 3.643 i4 DY .ltlYlCI Pb/5 Y 3..643 M I ~ Y  *1CF1  Ci/S 

5.5 CGRRESPUNDILG oRi3IfAL PARAMETERS (SELENOGgAPHIC TRUE OFDATE) 

SMA ,266?.67 Ki.1 ECC e 3 3 7 4 6 4  APF 181.287 DEG 
L A N  1133.514 DEG IMC L l . 3 3 2 7  DEG TFP -89.1362 ,SEC 
RCA 1782.01 KM PP.LT 43.9157 K V  PER 2 0 8 0 6 2 5  M I N  
APO 3597.34 K M  A A L T  1659.25 K M  TA 354.507 D E G  
L A T  1.50636 DEG LONG 359.587 DEG 

5.6 LUILAR HARiVad;JICS USEI) '  LKC. 11/11/66 

5 0 7  D A T A  ARC LENGTrl' 1 HRS 1 6  M I N  SOS= 3 1 6 7 5  

5.8 D A T A  SU~GYARY 1 

STk D A T A  S T A R T  S TOF . i W 4 t 3 E R  STANDAilD 
Ni). TYPE T I 1.1 E T I b i t  PQINTS iJEVIATION MEAK . 

4 1  C3 4 ? / 0 6 1 4  49/G652 3 9  0 9 3 6 7  - e 1 2 4 6  
4 1  c c 3  4 9 / 3 7 u 5  4 9 / 1 2 3 3  4 1 2  1.1448 a 0 8 7 1  
1L ' c 3  4 9 / 0 7 0 6  4 9 / 0 7 3 4  4 01985 -1.0381 
12 c c 3  4 9 / # 6 1 3  4 9 / G 6 5 9 ,  43 1 o G 2 5 4  - 8 2 3 4 4  

5 0 9  RESIDUAL PLOTS' NG,r AVAILAULE 

5 o 1LREIviARKS t MAP T I K E  REPORT FOR S I T E  '9' 

I 

TIME OF REPORT' PSEPARED B Y '  CAYLE Dm BARROW 
DAY 29a 9 G5 HR 9 3 1  M I N  Gi4T O o D .  ANALYST 



5. (IRUI T DETEIMI l4AT I L J ~  KkPGkT ( LLlhAK E L L  IPSE 1 - fi np-J-0 2&,- l ! I J , . L L - I  

5.1 OoDo I D E N T I F I C A T I O N  i'10. 2F71P TAPE NO0 

5 0 2  EPOCH DAY 3 2 9  9 6 56 ' 0.000 GMT SEQo NCo 1 5 8  
I T E M  NO. 2F71P 

,HR M I N  SEC COMPUTER G 

5 . 3  STATE VECTOR LSELENOCENTRIC 195000) 

X 4 9 7 0 9 8 3 7 1  .i(p?1 DX - 1 0 4 9 2 3 7 ~ 7  KX/SEC 
Y 1 9 4 i o b 2 9 u  AI4 DY - 0 1 2 9 5 9 5 7 8  KE*\/SEC 
2 1322.6153 Kid1 DZ -01246945U KP'I/SEC 

5 0 4  STAiJDElRD DEVIAT13NS A P R I O 2 I  

X 93061 M 3x . 2 1 1 5 3  X / S  X 00000 M DX * C S X O  I y / S  
Y 349.3 M i l Y  0 0 5 2 3 6  W/S Y 0000C M DY 00000 M/S 
2 4 8 0 0 6  M DZ 01.9639 El/S Z 000i'O M 32 0 0 0 0 0  MIS 

5.5 Cdk2ESPONDING OizEI T A L  FAilAfV'iETEd!j (SELENOGRAPHIC TRUE OFDATE) 

SMA 268905G K)i ECC 0 3 3 6 8 2 7  APF 169.466 D E 6  
LXU 146.954 DEG IhC 11.6357 DEG TFP -1849.11 SEC 
R C A ,  1783.6 I) Kill PALT 45.5111 K M PER 2060604 141N 
APO 3595.39 KM A A L T  i a 5 7 . 3 0  KM T A  268.763 DEG 
1 A T  11.38 8 6  DEG LONG. 2 24.965 DE G 

5.6 I UNAR H.AR r \ lO/J I  (-5 u S F O r  LRC ll/Lu_66 I 
I 
I 
I 5 0 7  DATA ARC LENGTH' 3, HRS 0 M I N  SOS= 106004 ; 

I 
5 0 8  9 A T A  SUi4MARY' I 

SJA D A T A  START S TUP . NU>.:BER STANDARD 
Ndo T Y P E  T I ;vi E T IPiE P O I  Pi TS DEV I A T I ON r4EAh 

4 1  c 3  3 2 9 / 0 7 C 6  3 2 9 / 0 9 1 6  159  0 1 9 3 6  00185 
12 CC3 323 /065c i  32,9/0916 190 0 2 1 1 7  00437 

5.9 RESICUAL PLOTS' L4OT AVAILABLE 

5.IOREMARKS' ***EPOCH REPORT 

TIPiE OF REPORT' PREPARED. B Y '  GAYLE D O  DARROi4 
DAY 290 B 04 HR 9 23 M I N  GIYT j O o D o  ANALYST 

I 



& 

ai- 1 LiOE2O-I 5 .  U 8 B I  T DETERiviIl.;ATIC)ii dEk3kT fLUNAK E L L I P S E )  

5.1 O m D o  I D E N T I F I C A T I O N  hO. 2F71P TAPE N3. 

5.2 EPOCH DAY 3 2 9  s 7 t 2 1  ' 15.180 GXT 
I T E X  NO. 2F71P 
SE3m P4J.o 1 5 8  

HR M I N  SEC COMPUTER G 

5.3 S T A T E  VZCTOii (SELENOCEhTRIC 1950.0) , 

5.4 STANDARD DEVIATIONS ,, A P R I O R I  

X 50G07 M DX a 0 7 6 4 6  N / S  X 5.007 M DX 0 0 7 6 5  M / S  
Y 138.3 F/I DY .28678 'MIS Y 138 . 3 F: DY ' 0 2 8 6 8  H / S  
Z 350.0 /vi DZ 0 3 9 9 4 5  M/S  2 350.0 M DZ 0 3 9 9 4  M / S  

5 .5  CORKESPUhDIi4G ORU1 T A L  PA2AKETER.S (SELEhOGRAPHIC TRUE OFDATE) 

rn SFIA 2669.40 K?4 EGC m336971) APF 169.566 DEG 
LA& 146.625 DEG I B C  11.6359 DEG T FP 2 5 . 6 3 ~ 2  5 tC 
RCA 1783 .21  KM PALT 4 5 0 1 1 9 3  AM PER 208.603 IVIIN 
APC 3595.76 KM A A L T  l a 5 1 0 6 7  K,\I T A  1 . 5 / 9 2 6  DtG 
LAT 1.77918 DEG LONG 317.951) DEG 

5.6 LUidAR HARNCiJICS USED1 L R C  1 1 / 1 1 / 6 6  

5.7 D.ATA ARC LENGTH' , 6 ,  H R S  2 8  M I N  SOS= 1055.7 

5.8 G A T A  SUMCIARY' 

STA DATA ZTAZT STOP N Ui4 t: E R S T AFuD AR D 
NO. TYPE T 1 ME T I ?iE P 0 I N T S D L V  I A T I ON i4EAfi 

41 c3 329/cr7C/6 329/ i )Y16 1 5 9  1 9 3 6  0 0 1 8 5  
12 CC3 329/065C,  32"1v916 190 02117  a 0 4 3 7  

5.9 RESIDUAL PLOTS' 1;OT AVAIL.4BLE 

5.1OREMARK.S' MAP TIISiE REPORT FOR S I T E  VF' 

T I M E  OF REPirRTl PEEPAHED' BY '  GAYLE 0. BAHKOd 
DAY 29G s 04 HR 9 26 M I N  GMT 'OmDm ANALYST 



5 0 1  O a D o  I D E N T I F I C A T I O h  NO. 2F72P TAPE NO0 

502 EPOCH DAY 329 9 6 @ 50 ’ 0 . C u O  Gf4T SEW. ri00 159 
I T E K  r i O o  2F72P 

HR 1‘4 I R  SEC COCIPUTER G 

5 0 3  STATE VECTCR (SELENgCENTRIC 1950001 

x 4 9 9 . ~ 1 3 9 1  K M DX -104924793 K&:/SEC 
Y 193709566 KM DY -013021781 KK/SEC 

. z  132802758 K N  OZ -012246115 Kf4/SEC 

, I  

5.4 STANDARD GEVI AT IOr4S A P R I O R f  

X 25065  I1 DX o ~ 0 3 0 7  M/S X o O i I 0 0  M, DX 00000 M I S  
Y 92.37 M DY 061554 K / S  Y 00000 1Y DY 00000 MIS 
2 12508 M DL 005459 M / S  Z 00000 M DZ O O i l G O  i4 /S 1 

I 

5 0 5  CC)RRESPUiJDIr\lu J R d l  TAL PARAMLTEHS (SELENOCHA?dIC TRUE OFCATE) 

SPlA 2689.52 KM ECC 0336825 APF 168.345 DEG 

RCA 1783.62 Ab; PALT 4 5 0 5 3 3 8  A M  PE8 2080697 M I N  
APO 3595.42 Kr’i A A L T  1857.33 KN TA 2680762 DEG 

LAM 1470461  DEG I i t C  11.8230 DEG TFP - l8 /+$01a  SEC 

L A T  l lo553U DEG LOhG 2 2 4 0 9 2 9  DEG 

506 L J K A B  HAREiOSXCS USED’ L R C  11/11/66 I 

5 0 7  DATA ARC LENGTH’ 6 HRS 10 M I N  5 3 5 ~  3541.6 ’ 

STA DATA START STOP NU: 1 e ER S T A f4 D A R D 
NO. TYPE T I M E  T IME P O I N T S  D E V I A T I O N  MEAN I 

I 
41 c 3  323/07C6 ?29/C917 160 02479 -0OC60 
4 1  C C 3  329/163;3 329/1247 137 03071 01587 ! 

I 
I 12  CC3 329/065\; 329/b917 1 9 1  02746 -01118 
I 

i I 5.9 RESIDUAL PLGTS’  NOT AVAILP,BLE 

I 5 0 13 R Eilk R KS ’ ***EPOCH REPORT 

I 
I 

T I X E  OF REPORT’ PREPARED U Y V  GAYLE D. BARROW I 

DAY 290 9 94 HR 9 47 iPiIP4 GI\I1T ’GOD.  ANALYST I 



L I 

5 a l  O a d a  I U t N T I F I C A T I O f 4  i J O a  2F72P TAPE E<O. 

5 a 2  EPOCh DAY 323 9 7 ' 2 1  ' 15.180 GMT S E G a  Ram 1 5  9 
I T E M  NO. 2F72P 

HR i.1 I FJ SEC COMPUTER G 

,503 STATE VECTOR (SELENOCENTRIC 1950.0) 
I 

X -1760a425U KI*l DX -a31770154 KM/SEC 
Y 253.18891 Ki4 DY -1.5GU2U63 KFI/SEC 

, 2 131.66464 KM DZ -1.0675778 KM/SEC 
i 

5.4 STANDARV C E V I A T I O N S  A P R I O R I  I 

X 1.826 M DX a02079 IV/S X 1.826 +I DX ~ 0 2 0 8  M I S  
. Y 38.69 i4  DY a b 7 5 8 4  M/S Y 33.69  M DY a 0 7 5 8  N / S  

Z 95.48 P4 DZ e10475 M / S  2 95.48 M DZ a1047 N / S  

5.5 COZRESPONDING ORUITAL  PARAPSETEHS (SELENOGHAPHIC.TRUE OFDATE) 

Siv;A 2689a52 &IN EGC e336968 APF 169.022 U E G  
LA/< 147.153 DEG I;JC 11ab282 DEG TFP 25.5636 SEC 
RCA 1783.24 KIY PALT 45.1459 KM PER 208a606 M I N  

L A T  1.919d9 DEG LOILG 317.946 DEG 
APC, 3 5 9 5 . 8 ~  KM A A L T  lb57.71 KM T A  1,57463 O t C i  

5.6 LUI'JAR HLZRI4ONICS USED' ,LRC 11/11/66 

5.7 DATA ARC LENGTH' Ua HRS 28 M1.N SOS= 3541.3 

5.8 DATA SUIvIMARY' 

S T k  DATA S T A R T ,  STOP NUMPER STANDARD 
I i U a  TYPE T I i4E T I N E  POINTS DEVIATIOI'J r m r q  

41 c3 3 2 9 / 0 7 u 6  329/U317 l6cl a2479 -a0060 
41 CC3 329/1023 329/1247 19 7 a3071 a 1 5 8 7  
i2 CC3 3 2 9 1 v 6 5 d  329/U917 191 a2746 - e 1 1 1 8  

5.9 RESIDUAL PLOTS'  NUT A V A I L k o L E  

5olOREMARKS'  NAP TIME REPORT FOR S I T E  I F '  

TI!;€ OF REPORT' PREPARED e y '  GAYLE D. BARROW 
DAY 290 9 C4 HX 9 5U MIN  Gi4T OaDo ANALYST P 



1 
- " .  -., 

5.1 0.D. I D E N T I F I C A T I O N  NCo 3F71P TAPE NO. 
I T E X  w .  3 ~ 7 1 ~  

5.2 E P O C H  D A Y  52 9 '  U 59 .' O o O J O  GMT SEQ. N3o 160 

5.3 STAT.E VECTOR (SFLE,NOCENTRIC 195000)  

X -2073.4767 KM DX ~-*404115bu KM/SEC 
Y 1231.4119 KM DY -1.1415444 KM/SEC 

S 

. .Z  1460.3039 K M  DZ -a43678975 KM/SEC 

5 . 4  STANDARD DEV1ATION.S A P R I O R I  

I 338.5 F- DX .a6575 Y / S  x 40 C)GG P/, DX 000 00 IV/S 
Y 392.2 M DY a12474 M/S Y 00000 M DY o 0 i ; O O  M/S 
2 7  2 6 0 9  M DZ ,026774 i.1/5 Z e3000 M DZ o O U O O  r4/S 

5 . 5  CORRESPOMOING ORB1 TAL PARAPETERS (SELENOGRAPHIC TP'JE OFDATE) 

SMA 2688065 K K  ECC 0 3 1 5 8 2 2  APF 183.21ij DEG 
LAN 147.083 DEC I N C  20.9340 D E G  TFP -2749.83 5 E C  

, R C A  1785474 K M  , PALT 47.6498 KM PER 208.505 N I i i  
APO 3591.55 K M  AALT 1853.46 K X  T A  242.855 DEG 
L A T  1900636 DEG LONG 211.664 DEG 

5.6 LUNAR HARYONICS USED'  LRC 11/11/66  

5.7 DATA ARC LFNGTH' 3, HRS 0 M I N  s,os= ia58.6 

5 . 8  D A T ~  SUMMARY# 

STA DATA START STOP NUMBER , STANDARO 1 
NO. TYPE TIME T I FIE P O I N T S  D E V I A T I O N  MEAN I 

1 
1 6 2  c3 52/3127 52/ii312 175  02184  01450 

12 c 3  52/0054 52/0113 20 02623 e0376 
, 1 2  cc3 52/0124 52/0313 198 e2217 -0U498 

62  c c 3  5 2 / ~ ; 0 5 2  52/G113 18 02712 . 1649 

509 RESIDUAL PLOTS*  NOT AVAILABLE 

5.10REk'ARKS' ***EPOCH REPORT 

DAY 290 I 06 HR 9 08 M I N  CMT 0.D. ANALYST 



b I L 

I 
0 A;-) I 

5.1 0.D. IDFNTIFICATION E l 0 0  3F71P TAPE NO. I 

5.2 EPOCH DAY 52 9 1 ' 33 ' 37,813 GMT SEQ. 1\10. 1 6 0  i 

5 0  ORPTT DETERMIYATICN REPORT ( L U K A R  ELL IPSE)  

I ITEM NO. 3 F 7 l P  

5.9 RESIDUAL PLOTS' NOT GVAILABLE 

~.IOREMARKS~ MAP T I k E  REPORT FOR S I T E  'F '  

HR MIN 5EC COMPUTER G - I 

I 

I 
I 5.3 STATE VECTCR (SELEhOCENTRIC 1950.01 

X -572.48376 KM O X  1.7185131 KM/SEC 
Y -1585.2051 K M  DY -023883436  KM/SEC 
2 -602.47758 )(M DZ  - 0 8 0 2 8 6 7 8 4  KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

x 88.43 PI OX . 2 7 4 8 ~  MIS x 8 8 . 4 3  M DX .2748 K / S  
Y 175.7 M DY 0,28654 P / S  Y 175.7 I'? DY 0 2 8 6 5  M/S . -  
Z 377.9 F1 DZ 067460 M/S Z 377.9 M DZ 0 6 7 4 6  M I S  

5.5 CORRESPOMDING ORaITAL PARAMETERS (SELENOGRAPHIC THJE OFDATEI 

SMA , 2688.92 KM ECC ,336029 APF 183.253 DEG 
LAk . 146.655 DEC TNC 2b .9314  DEG TFP -132.014 SEC 
RCA 1 7 8 ~ 3 7  KM PALT 47.2757 KFr, PER 208.537 M I N  
APO 3592.48 K?I AALT 1854.39 KM T A  351.899 DEG 
L A T  1 0 7 3 0 2 0  DEG LONG 322.125 DEG 

5.6 LUNAR HARMONICS USED' LRC 1 1 / 1 1 / 6 6  

5.7 DATA ARC LENGTH' , U , HRS 40 MIN SOS= 1858.2 

5.8 D A T A  SUMKARY' I 
S T A  D A T A  START STOP N Li iL1 B E,R S T Ah D A R D I 
NO. TYPE TIME T I M E  POINTS DEVIATION ivIEAN 

% 

6 2  c3 5 2 / L) 1 2 7 5 2 / 0 3 1 2  1 7 5  0 2 1 8 4  1 4 5 0  I 
6 2  c c 3  52/C)OS2 5,2/3113 1 8  0 2 7 1 2  e 1 6 4 9  
12 c 3  5 2 / 0 0 5 4  5 2 / 3 1  13  20 0 2 6 2 3  0 0 0 7 6  I 



5.1 0.0. I D E N T I F I C ~ T I O N  NO. 3F72P TAP E ?1G 

5.2 EPOCH DAY 5 2  9 '3 I 5 6  ' C.000 GMT SEOe NO. 161 
ITEM NO. 3 F 7 2 P  

H,R M I N  SEC COMPUTER G 

5.3 STPTE VECTOR (SELENOCENTRIC 1 9 5 0 * 0 )  

X -2065 .3811  K M  O X  - * 4 0 3 ~ 8 6 1 6  K?.Z/SEC 
Y 1226.8279 KM D'Y -1.1434753 KM/SEC 
, Z  1471.4147 KM DZ - e 4 3 2 6 2 4 3 6  KM/SEC 

5.4 STANDARD OEVIATICNS A P R I O R I  I 
I 

I X 142.7 P DX e O 2 9 4 , l  P / S  X .OOOO M O X  e O O C 0  M/S 
Y 124.7 M DY e 0 5 5 0 7  M / S  Y e O G O 3  M DY e0000 Y / S  

1 Z 3C5.0 M DZ e 1 1 8 2 9  M/S 2 .GOGO M DZ ~ u ~ O O  M/S 
i 

5.5  CORRESPdNDING ORBITAL PARANETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.66 YFS EGC a 3 2 5 8 3 4  APF 182.724 DCG 
L A N  147.577 DEG INC 21.3033 DEG TFP -2749.87 SEC 

, R C A  17!35.72 KM , ,PALT 47 .6271  KM PER 208.507 M I N  
APO 3391.61  Yff AALT 1853.52 K M  T A  242.853 DEG 
LAT 19,3171 CEC L G N t  211.592 PEG I 

i 
5.6 LUNAR HARh.:ONICS USEDf LRC 1 1 / 1 1 / 6 6  

5.7,DATA ARC LENGTH' , 6  ,HRS 10 M I N  SOS= ,5467.5 

I 5 . 8  DATA SUMMARY ' 
STA OAT4 START STOP N UP( B E R S T A 9.J D A R 0 1 
rio. TYPE T IME T IME POINTS D E V I A T I O N  MEA;< I 
6 2  c3 5 2 / 0 1 2 7  5 2 / 0 3 1 2  1 7 5  e 3 1 5 7  - a 0 0 2 3  1 
6 2  c c 3  5 2 / 0 0 5 2  5 2 / C 1 1 3  1 8  a 1 7 3 8  a 2 6 8 1  
1 2  c 3  5 2 / 0 ! ~ 5 4  5 2 / 0 1 1 3  20 e 2 3 2 0  -.G549 I 
1 2  cc3 5 2 / 0 1 2 4  5 2 / 0 6 4 3  4 1 4  . 3 7 4 5  a 0 4 5 0  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5 rn 10 REMARKS ' ***EPOCH REPORT 

I 1 
T I V E  OF REPCRTI PREPARED BY '  GAYLE De BARRON 
D A Y  290 9 06 HR 9 3 6  M I N  GMT 0.D. ANALYST 

i 



_ -  

i a. 

50 C R B I T  DETERVINATION REPORT (LUPiAR E L L I P S E )  

I T E M  PI00 3F72P I ,  

5 0 2  EPOCH PAY 52 9 1 ' 33 ' 37 081U GMr S t O o  r400 161 i 
HR MTN SEC COXPLITER G 

5 0 3  STATE VECTOR (SELENOCENTRIC 1950.01 

X -571009431 YM PX 1071426UG KK/SEC 
Y -1587.9161 KM DY -023444940 Kf.'/SEC 
Z -596.59817 KC1 D Z  -.81321651 KM/SEC 

5.4 STANDARD DEVIAT IONS A Pi.1IOfiI 

X 41.76 M DX 011906 M/S X 41.76 M O X  01191 M I S  
Y 77.31 M DY e1299C M/S Y 77031 EJ, DY 01209 M I S  
Z 166.2 M DZ .2862? M / S  Z 166.2 M DZ 02863 W S  

5 . 5  CORRESPONDING ORBITAL  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.95 K K  FCC 0336041 APF 182.766 DEG 
LAN 147.149 DEG TNC 21.3005 DEG TFP -132.058 SEC I 
RCA 1785.35 KM P 4 L T  4702625 K M  PER 208.540 M I N  
APO 3592.54 K M  A A L T  ia54.45 KM T A  351.896 D t G  
L A T  1.93657 9EG LCNG 322.174 DEG 

I 

5 . 6  LUNAR HARPONICS U S E D ' .  L R C  ii/ii/& I 
I 

5.j DATA ARC LENGTH' ~ 0 ,  HRS 40 M I N  SOS= 5013.5 
I 

5 0 8  9 A T A  SUMMARY' I 
I 
I STA DATA S T A R T  . STOP NUXBER STANDARD I 

NO0 TYPE T IME T I ME P O I N T S  D E V I A T I O N  iv'lEAlu 

62 c3 52/0127 52/0312 175 03157 -mu023 - 
62 c c 3  52/ir052 5 2 / ~ 1 1 3  l a  1738 0 2 6 8 1  
12 c3 52/0054 52/0113 20 02320 - 0  05 49 
12 c c 3  52/U124 52/0643 414 03745 .1)450 

5.9 RESIOUAL PLOTS'  NOT A V A I L A B L E  

5olOREMARKS' MAP T I M E  REPORT FOR S I T E  * F '  

/ 
T I M E  OF REPORT' PREPARER BY' GAYLE De BARROW 
D A Y  290 9 06 HR j 33 M I N  GMT 0.D. ANALYST 



I 

I , X - 1 9 1 0 1 3 0 7 4  K M  DX - 0 9 0 7 0 9 5 1 5  KM/SEC 
Y 3090,9443 KM DY - 0 3 1 8 6 2 4 1 0  KM,/SEC 

5.4 STANOARD @EVIATIONS A P R I O R I  

X 23.36 M DX .03823  M / S  X 00000 b? DX o O C O O  i 4 /S  
Y 119.1 M DY ,06309 M/S Y .COS3 X DY o O G C . 3  :4/S 
2 228.4 M . DZ mC7643 M/S 2 o 0 0 0 G  M DZ o O G O 0  ) J / S  

3.5 CORRESPONDING ORUITAL PARAMETERS (SELENOGRAPHIC THJE OFOATE) 

RCA 1783.56 K M  PALT 45147U3 KP4 PER 208 .551  L v I I P i  

APO 3594.52 KPr A A L T  1856.43 K X  T A  1 9 6 0 5 9 3  DtG 
L A T  6.18567 D E ' S  LONG 206.528 DEG 

5 . 6  LUNAR HARPCNICS USFD' LRC 1 1 / 1 1 / 6 6  

i 
5.7 D A T A  ARC LENGTH' 2 HRS 4 0  M I N  SOS= 3237.2 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STAhDARO 
NO. TYPE T IME T I ME POINTS DEVIAT IOK MEAN 

6 2  c3 4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  0 3 3 2 4  . U Z 8 3  
6 2  c c 3  4 8 1 1 9 4 2  4 8 / 2 0 0 3  2U 0 0 2 8 9  1 0 7 2  
1 2  c c 3  4 8 / 2 U 1 3  4 8 / 2 1 5 7  1 6 6  0 3 3 4 8  - 0 3 7 7 4  

5.9 RESIDUAL PLOTS' b1OT A V A I L A B L E  

5010REf4ARKS' ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARiiOW 
DAY 29C 9 0 5  HR 9 5Q M I l r j  GaYT 0.D. ANALYST 



d I 
I 

50 ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

i 5.1 0.D. IDENTIFIC~TION NO. 3071M T A P E  rio. 
I T E M  NO. 3D711.1 I 5.2 EPOCH DAY 49 I 7 9 32  ' 25.310 GMT SEQ. NO. 162 1 

HR M I N  SEC COtNPUTER G 

5.3 STATE VECTOR (SELENOCENTRJC 1950.0) 

X -534.26339 KM DX 1 .7275181  K M / S E C  
Y -15a9.1494 KM DY - e 2 2 2 3 7 7 4 1  KK/SSC 
Z -610 .22821  KM DZ - e 7 9 9 5 1 0 9 8  KP;/SEC 

5.4 STANDARD DEVIAT IONS A P R I O R I  

, X 132.6 M DX 0 0 9 8 2 9  M/S X 132.6 M 3 X  0 0 9 8 3  f v ' / S  
Y 27.26 M DY e 1 2 9 6 2  M/S Y 27.26 M DY 0 1 2 0 6  i.*;/S 
2 59.02 M DZ .22635  M/S 2 59.02 M DZ .2263  'i/S 

I 

5 b 5  CORRESPONDING O R d I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.76 K M  ECC 0 3 3 7 4 3 6  APF 181.149 DEG 
LAN 163 .596  DEG INC 21.0003 DEG T F P  -88 .0763  SEC 
R C A  1782.14 K,M PALT 4 4 0 C 4 7 6  K M  PER 208.635 BIIN 
APO 3597.38 . K M  A A L T  1859.29 KM T A  , 3 5 4 . 5 7 2  D t i j  
,LAT 1.53200 DEG,, LONG 359.601 DEG 

I 

I 

5.6 LUNAR HARMONICS USED' LRC 1 1 / 1 1 / 6 6  

5.7 DATA ARC LENGTH' 11 HR SOS= 3237 .1 ,  

5.8 DATA SUMMARY' I 
j 
1 

STA DATA START STOP NUMBER STAiYDARD 
NO. TYPE TIFV'E T I M E  POINTS DEVIATICIS YiEAN I 

J 
6 2  c 3  4 8 / 2 0 1 3  4 8 / 2 2 0 3  1 5 2  a 3 3 2 4  0 3 2 8 3  I 
6 2  c c 3  4 8 / 1 9 4 2  4 ~ 2 0 0 3  20 00289  0 I U 7 2  
1 2  c c 3  4 8 / 2 0 ? 3  4 8 / 2 1 5 7  1 6 6  .3?48  - 0 3 7 7 4  

j 5.9 RESIDUAL PLOTS' NOT AVAILAYLE 

5olOREViARKS' MAP T IME REPCRT FC>R S I T E  I D '  

T I M E  OF REPORT' . PREPARED BY '  GAYLE 0.  b A R R 0 d  
DAY 290. 9 0 5  HR 9 54' M I N  GkIT 0.3. AKALYST 



5. ORBIT  DETER:4INATION KEPCIRT (LUNAR E L L I P S E )  

5.1  0.D. I D E N T I F I C A T I O N  ROO 3F71M TAPE NO. 
I T E M  ROO 3F71M 

5.2 EPOCH DAY 5 1  9 14 ' 25 * 0.000 GMT SEGO NO. 163 
HR MIN SEC CCIVIPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950 .0 )  

X -2076.3993 KM DX - 0 3 9 3 6 3 1 5 4  KM/SEC 
Y 1205.4378 Klv, DY -101494CU4 KM/SEC 
Z 1449.7016 KM DZ - 0 4 4 3 2 9 2 3 2  KK/SEC 

5 .4  STANDARD DEVIATIONS A P R I O R I  1 
X 5 5 . 6 1  M , DX 031173 M/S X e 0 0 0 4  M DX o O O G 0  iv:/S 
Y 61.48 M DY 0 0 1 8 1 6  M / S  Y 0000G M DY *03ru'!I i'4/S 

5.5 CORRESPONDING 3 R B I T U L  PARAMETERS (SELEKOGHAPHIC TRL ' f  a F 3 A T E )  

SMA 2688.64 KX ECC e 3 3 6 2 8 9  APF 132.878 DEG 
LAN 152,976 DEG I h C  2U.9752 DEG TFP -2719.74 SEC 
qC.A 1784.48 KM PP.LT 46.3905 KIYI PEX 298.504 M I X  
APO 3592.80  KIY AALT 1 8 5 4 . 7 1  K V  T A  243.552 DEG 
L A T  19.!53'4 DEG L C K G  217.932 DEG 

' 5 + 6  LUNAR HARflONICS USED' L R C  1 1 / 1 1 / 6 6  

5.7 DAT.4 A R C  LENGTH' 2 HRS 40 M I N  SOS= 1134.0 

5.8 DATA SUMMARYf I 
I 

STA DATA START STOP NUlvlBER STAKDARD ! 

NO. TYPE TIPtE TINE POINTS DEVIAT ION XEAN 

6 2  c c 3  5 1 / 1 4 2 5  5 1 / 1 6 4 2  229 0 2 1 1 9  0 0 2 7 2  
4 1  c3 5 1 / 1 4 2 5  , 5 1 / 1 5 5 7  1 5 2  e23236 0 0 3 2 7  

509 RESIDUAL PLOTS' YOT AVAILABLE 

5*10REYA'?KS' ***EPOCH REPORT 

D.4Y 29C 9 e06 HR 9 4 2  M I N  GMT ' 0.D. ANALYST 



I- P . E':- : t  ( '"i,nj 
5 .  O R 8 1 T  DETERMINATLO~Y REPORT (LUNAR E L L I P S E )  

I 5.1 0.00 I D E N T I F I C A T I O N  NO. 3F71M TAPE NO. 
I T E M  NO. 3F711vl 

5.2 EPOCH D A Y  52 9 1 33 ' 37.810 GMT SEQo KO. 163 
HR M I N  SEC COEPUTER G 

5.3 STATE VECTOR (SELENOCENTRIC 1950.01 i 
X -571.39417 KM O X  1.718767: KM/SEC I Y -1585.59b3 KM 3 Y  y e 2 3 8 2 4 8 9 7  KM/SEC 
2 -602.47582 YE? DZ - e 8 0 2 5 3 7 9 0  ,KM/SEC 

fi.4 STANDARD dEVIAT IONS A P R I O R I  

X 117.8 M DX 006102 M / S  X 117.8 M OX e0610 K / S  
Y 28.88 M DY 0 0 9 8 3 0  M/S Y 25.88 M DY 0 0 9 8 3  X I S  

c 

Z 82.21 ?J DZ .1256G W/S 2 82.21 M D Z .  e 1 2 5 6  i4 /S 1 
5,.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TK9E OF3ATE) 1 

RCF. 1785.41  K$i PACT 47.3193 Kt4 PER 208.544 :.'113! 
APC 3592.55 KM A A L T  ia54.46 Ktd T A  351.945 DEG 
LAT 1.73433 D E G ,  LONG 322.162 DEG 

5 . 6  LUNAR HARMONICS USED' LRC 1 1 / 1 1 / 6 6  

5.7 DATA ARC LENGTH' 11 H R S  . 5 M I N  SOS= 727.32 

5.8 D A T A  SUMMARY( ! 
STA DATA START I STOP NUMBER STANDARD 
NO. TYPE T I M E  TIME POINTS DEVIAT ION XEAN 

6 2  cc3 5 1 / 1 4 2 5  5 1 / 1 6 4 2  2 2 9  02119 ,0272 
4 1  c3 5 1 / ? 4 2 5  5 1 / 1 5 5 7  1 5 2  0 2 3 2 6  0 0 3 2 7  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5.1OREMARKS' MAP T I M E  REPORT FOR S I T E  I F '  

T I M E  OF REPORT' PREPARED 8 Y '  G A Y L E  0.  3,ARRO;.1' 
D A Y  293  9 0 6  HR 9 46 Y I N  . GMT 0.2. A N A L Y S T  . 



L. 

i 
5 0  ORBIT DETERMINATION REPORT (LU 

5.1 0.0. IDENTIFICATION NO. l 6 8 l P  TAPE NO. 

5.2 EPOCH DAY 232 9 19 45 ' 00000 GMT SEQo NO. 164  

I 
A LtlVINU. TBS- 

- 
3.4 srANDARD-DEVf#TTOIPa 

_ -  - 

LAN 242.4 
R C A - 9 4 5 .  

APO 3585.46 KM 

5.6 LUNAR HARMONICS U S t U  * B ' D t I N b '  K - 2 

SrA D A T A  STAR1 brur NUMt i tK  b I A m L J  I 
NO0 TYPE TIME TIME POINTS DEVIATION MEAN I 

I 
12 CC3 2 3 2 / 1 9 4 7  2 3 2 / 2 1 3 3  1 0 4  e2077 .0086 
61 L3 232-7T94-rr I I  0 i 045---.-0T20----- 

TIME OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
D A Y  30U 9 02 HK 9 41 M I A  GM I U o V o  A N k L V b I  



4. 

, DZ- I co320-1 5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  

5.1 0.0. IDENTIFICATION NO. 1881P TAPE NO. 
i l t M  NO. 

5.2 EPOCH DAY 232 t 2 1  0 3 6 0 9 3 0  GMT S E Q o  NO. 164 
HR MIN StC COMPUTtK t3 

5.3 STATE VtCToR (5 E L E ~ I C  1950 a 0 1  

5.4 STANDARD DEVIATIONS 

5.5 CORRESPONDING O R m F F A m E T E T S  (SELENOGRAPHIC T K U t  
I - 

SMA 2766.15 KM ECC e296597 Apt- 1 8 4 0 3 0 8  D t G  
LAN 2 4 1 0 7 8 2  DEG INC 1 2 0 1 4 1 4  DEG TFP -483.504 SEC 
R C A 7 4 - 1  KM ' P- ALT 20/ e 6 2 - n o - M  I N 
APO 3586.58 KM A A L T  1848.49 KM TA 334.648 DEG 

V A T  4 0 3 3 1 4 /  D t G  LONG 4101684 DtG 

5 0 6  LUNAR'HARMONICS UStU  # .BOEINb R - 2 

T I M E  O f  REPORT* PREPARED BY' GAYLE D e  BARROW 
o m u  -m t mmN CIM I V O V .  n 
- A - -  

i 
Y 

I 

, 



c 

5 0  O R B I T  D E T E R M I N A T I O N  REPORT (LUNAR E L L I P S E )  

5 0 1  O o D o  I D E N T I F I C A T I O N  NO0 1882P TAPE NO. - !  
A I t M  

5 0 2  EPOCH DAY 232 9 19 ' 45 ' 0.000 GMT SEQo NO. 165 
HK MAN StC L m -  , 

503  srmt m r s t ~ t - ~ c  LY~U.UJ 
- -  

I x 1251001321 KM UX 0 8 3 L  n m t L  
Y -309104217 KM DY 043448530 KM/SEC - 0 5 1 3 6 8  KM U L  036 u KM/SLL 

I 

5.4 STANDARDTEVAATION~ A m K 1  
I 

M OX 001422 M/S X oUUUU M ux 0 0 0 ~ ~  

L 442.4 M DZ e00404' M I S  L r0UUU M U L  . O U 0 0 - 3 = - - 7  
Y 13202 M DY 002468 M/S Y 00000 M DY 00000 M / S  

5. f ,  cORRESP OND m (T"URoRBTTArPARA1UTTTE RS-(SEE€NUGRA P K f t T R  U E-OFDAT E 1- 

SMA 2 1 6 5 . 3 3  KM tCC .L 35 A P t  1 8 4 e 9 / 1  Utb 
LA'' 242.242 DEG I N C  12.1868 DEG TFP -5021024 SEC 

APO 3585rO7 KM A A L T  1846.98 KM T A  204.145 DEG 
L A T  308224/ DkG LONG 210.411 OLb 

- C A 7 - 9 - 4 3 . m - A X T T & 1 ; 9  8 M  V t K  Zl/e488--Mn\T----- 

I 

5 0 6  LUNAR H A R m C S  U S t U '  

3 . r  D A T A  AKC L tNbTHt  3 HKS 4U MAN - 2.3 

.-. - 
1 6 m & b  K Z  
~ 

I 
- '  

308 D A T A  3UTJTrjTP;Rv' 
& 

S I A  D A l A  S T A R  J > I W  NUFIbtK 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

5 I A N U W U  

12 CC3 232 /1947  233 /0111  259 02701  00541  
61 c3 232/1943 ZSZ/'ZuL38 (I oLOL4 006 

I 
I 

9 0 9  R t S l U U A L  i ' L a S '  N W i  A V A I L A U L t  I 

- O T O R E W A K K S , * ~ C H  Rt lJUK i 

- -- - -___ L 

T I M E  OF REPORT' PREPARED B Y '  C A Y L E  0. BARROW 
-AY 300 9 02 HR 9 56 M I N  w i V.V. AKAcysi 



L 

5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D 2 -  I cJo32g-1 

5.1 0.D. IDENTIFICATION MOO 1882P TAPE NO. 
ITtM NO. 

5.2 EPOCH DAY 232 9 2 1  ' 0 ' 3 6 0 9 3 0  GMT SEQ. NO0 165 
HK M I N  StC C U m t K  t) 

X 8 8 3 0 9 3  168 KM DX -10609519  I K M T  5E' 
D2-=419-8446 1-8--KM/ SE- 

Y 157603331 KM DY e74228087 KM/SEC 
-8 3 1-;8-8-831K-M- 

d 

5 - 0 4  SrANDARP DkVIATIONb A Y R Z  

X 1 l . 0 3  M DX .02-5TTM/S X 11.03 M DX 00251 M/S 
Y 76.75 M DY 002383  M/S Y 76.75 M DY e0238 M/S 
L 1ZB.U M DZ 016Y35 M I 5  L 128.0 M DL .rwi--~~s---------- 

5.5 CURRESPUNDINb UKBI I A L  P A K A M L I  t K 5  (5tLL l U U G R K P K T t T R m m )  

SMA 2165.92 KM tCC o L 9 6 3 3 Y  APb ' 1 & 4 0 ! 2 B L  V t b  

RCA 1945.-66 KM P X X ~ 0 1 e 5 1 1  KM P t K  m*- 
LAT 4.29559 DEG LONG 41.1755 DtG 

LAN 241.527 DEG INC 12.1875 DEG TFP -483.711 SEC 

* APO 3586.18 KM AALT 1848.09 KM TA 334.636 DEG 
i 

5 0 6  LUNAK H A m l L b  UbtU '  BOkINb R 2 

3 0 1  D A T A  ARC LkNbIH'  l-LLf;fKS fZ M I N  - 132.b 

3.8 O A I A  S-Y' 

i 
~ - - 

I 
I 

S I A  DATA STAK I 5 IWt. '  N m t K  5 i AI?IDAKu 
NO1 TYPE TIME TIME POINTS DEVIATION MEAN 

1 2  CC3 232 /1947  2 3 3 / 0 1 1 1  2 5 9  e 2 7 0 1  0 0 5 4 1  
61  c3 232 /1942  232/ i?Ub,t l  r i  .LULL) o V b  

5.9 R t S I D  UAL PLOTS t No[ AVAILABLt 

3olORtRAR - W O K  SA It ' 8 '  i 
i 
I 

TIME OF REPORT' PREPARED B Y '  GAYLE Do BARROW 
DAY 300 9 02 HR 9 58 M I N  CMT 0.00 ANALYST i 



4. 

- 
& F; ;, 1 c(,?zp<. I 5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  

5.1 0.D. IDENTIFICATION NO. 2B81P TAPE NO. 

5.2 EPOCH DAY 322 I 20 1 36 ' OoOOO G M f  S E Q e  NO. 166 
lltlV1U. mrp- 

HK M I N  StC L(IMPUTCK tj 

S r 7 T t l V t z C T O R  rstLt- iv5o.ui 
- 

A 3443.3bUb KM V A  .L 
Y -864.49547 KM DY - ,74647210 KM/SEC 

10 KM U L  e 3 1  c 
I 

3 0 3 c O R R K - ~ ~ R X P E E - ~ K W T C T R U E ~ F ~ T € ~  

SMA L68Yeq6 KM t t C  033b613 w r  144.614 UCU 
LAN 233.654 DEG A INC 11.9436 DEG TFP 6061.07 SEC 

R C A  1184015 KM P A L 1  400-K ~ O - 8 ~ 6 3 0  MTN 
APO 3594.77 KM A A L T  1856.68 KM T A  177.013 DEG i 

- 

5.8 DATASUMMARY 1 

I 
START STOP NUflBtK STANOAKV I 

4 
I 

i 
1 

5.9 k t S I D U A L  PLOTS 1 NO1 A V A I L A i j L t  ! 

5elORtMARKS 8 ***tpOCH R t P O R T  I 

S T A  DATA 
NO0 TYPE TIME TIME POINTS DEVIATION MEAN 1 
12 CC3 32212036 322/2300 226 e2997 m0942 
61 c3 3 2 2 / 2 0 3  I 322/2144 13U e U 9 5 3  0 lU33 

T I %  OF REPORTV PREPARED BY' GAYLE D e  BARROW 
DAY 3fJO t 03 HK t UY M I N  GM T V.V.  A N A  P 



& 

- 1  I -  5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  a<,- 1 I_ I 

5.1 0.0. IDENTIFICATION NO. 2881P TAPE NO. 
l T t M  NO. 

5 0 2  EPOCH DAY 322 9 22  ' 23 16.600 GMT SEQo NO. 166 

-. 

HR MIN StC c m u 7  
5.3 STATE VE CTOR (SELENO C E N T N I  I 9 0 )  

X -1726.7014 KM OX -.47044iao KMISEC I 

'r , 381.22366 KM DY -1.5322829 KM/SEC 
L 232007549  KM DZ -100'51T746 iCM/SEC 

I 

5.4 STANDARD O E V I  AT IONS A PmOKI 

x i  0959 M DX 0 0 3 6 5 4  M/S X 1.959 M DX 0 0 3 6 5  N/S 
Y 30744 M DY 057157  M/S Y 307.4 M DY 0 5 7 1 6  M I S  
Z 490.4 M DZ 084978 M/S  Z 490.4 M C 8 W 8 T T S -  

5.5 CO?' ESPONDING ORBITAL PARAMETER S (SELENOGRAPHIC TK U E - - U F D 7  
- 

SMA 2 6 8 9 0 8 2  KM ECC 0336993  API- 164084 '1  D t G  

RCA 1783037 KM -PA-LT 4 5 0 2 8 2 0  KM P EK 2 D8-4-, 
LAN 232.652 DEC fNC 11.9444 DEG TFP -1701612  SEC 

5.6 LUNAR HA RMONI C S USED' BQkING H - 2 

STA 0 A T A  START STOP NUrvlbtK STANDAKV 

12 CC3 3 2 2 / 2 0 3 6  322 /2300  2 2 6  e2997 
61 C3 3 Z Z / Z 0 3  I 322/2144 A3U .#Y33 

5.9 RtSIDUAL PLOIS' NUL AVAILAbL t  

301-S~ m m m  31 It ?ti' 

uftv3Du bN I i TIME OF REPORT' PREPARED 6 Y *  GAYLE Do BARROW 
3 . ~ ~ 0  A i j A C T S T - - - - - - - - - -  1 + U 3  HK 9 A Z l N  



5. O R B I T  O E T E R M I N A T I O N  REPORT (LUNAR E L L I P S E )  E.*- 737- jeo:rr-*r 
5.1 0.D. IDENTIFICATIO/ ' i  NO. 2882P T A P E  NO. 

5.2 EPOCH DAY 322 9 20 8 36 ' 00000 GMT SEQo NO. 167 
1lXM7WY-m- 
- 

WK RlN 5 t C  C-K tJ 

S I A  O A I A  5 T A K  I bIOP NUMIjtK s I A ~ A K U  
NO0 TYPE T I M E  T I M E  P O I N T S  . D E V I A T I O N  MEAN 

_:._ . -.. . . . . . . . . . , . . . . . . . . . 



r.. 

- 
5 0  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  0 2 -  1 ooc:c-' 

I__ 

5.1 0.0. I D E N T I F I C A T I O N  NO. 2 6 8 2 P  TAPE NO. 
l l t M  NO. '-288-2p 

- I 

L A N  235.797 DEG I N C  11.3789 DEG TFP -17.0601 SEC 
RCA l l 8 r 3 - 4  KM " m L ~ S . 2 4 6 9 K M P E R 0 3 - 0 ~  
APO 3596023  KM AALT 1858.14 KM TA 358.949 DEG 
L A T  3.7399 f DfiG LONG 36.8432 Dtb 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 300 9 04 HK 9 UU M I N  GM T U.0. ANALYSi  



CI >)?- f :;c :;c-' 5 0  O R B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T l O N  NO. 2081P TAPE NO. 

5.2 EPOCH D A Y  326 9 22 ' 45 ' OoOOO GMT SEQ. NO; 168 
1 itmrmfp- 

HR M I N  5 t C  cas, 

- i T I M E  OF REPORT' PREPARED B Y '  GAYLE De BARROW 
l)-AY 300 04 nR 9 11 M I N  Givl T U e V .  ANALVSI  



5 .  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 22- I (J-Jyc- 1 
- 

5.1 O O D ~  IDENT!FTCATION NO. 2D81P TAPE NO. 

5.2 EPOCH DAY 326 9 2 3  ' 47 ' 13.720 GMT SEQ. NO. 168 
lltM NO .z1781p -. 

HK M I N  5 t - 0 R m E P  

X -1789 02510 KM DX - e 0  13992 16 KM /sic 
DY -1.5782317 KM/SEC 

---DZ.- -1.0769118 KM/SEC 
Y -7.9109558 KM 
Z -400491449 KM 

._ -- ~ _--_ _I_ -_ - 
j 

5 0 4  STA N a A R D m O N  S A PKTOKT------ 
I 

X 1.333 M DX e02402 M/S X 1.353 M UX e0240 M/S 
. Y 20.67 M DY 016301 M/S Y 20.67 M DY 0 1 6 3 0  MIS 

z 19 01i  M- m L 19.11 M DL 2 3 7 6 7 s  i 

3.5 c O R K ~ U E - O ~ A T ~ ,  
f 

- 
SMA 2689095 KM kCC . 663 A p t  1610395 V t b  
LAN 178.445 DEG INC 11,9193 DEG TFP 20303.59 SEC 
RCA 1 I' 7 8 e 9 6 K N - P A L ' T - 4 0 , 8 7 4 5 K M O 2 O 8 - * - 6 7  
APO 3600094 KM A A L T  1862.85 KM T A  1 2 0 5 1 7 2  DEG 
L A T  001-G 358035Y D t b  

; 
506 LUNAR HARMONICS U S t D  B O t I N G  K 2 

- 5.7 DATA ARC LENGTH1 0 HRS 59  M I N  - 412.4 

5.8 D A T A  SUMMARY' 1 

& 

STA DATA START STOP NUMBtH s T AN i5A 
NO. TYPE TIME TIME POINTS DEVIATION REAN 

; 
12  CC3 326/2252 3 2 7 / 0 1 0 9  113 a2480 -00318 
61 c3 326/225U 32//0109 131 o L 4 1 6  OUblL 

5.9 R t S  IDUAL P LOTS' NOT A V A I L A t 3 L t  

5oLUKtMAKKS' MAP lIMk K t m K T  PUK SI It 'Ur 
1 

. TIME OF REPORT' PREPARED B Y '  GAYLE D e  BARROW 
- - -  

DAY 300 9 U 4  HK 9 14 N I N  bM 1 V s V .  A N  SI 



5.1 0.0. I D E N T I F I C A T I O N  NO. 2082P TAPE NO. 

5.2 EPOCH DAY 326 s 22 ' 45 ' 0.000 GMT SEQ. NO. 169 
l l t n .  m2P- 

HK M I N  StC L O M F U r P  

3.3 b I A T E - V € ~ I b t L t m O t E m r K I C  i Y ! J l I * Q )  

X 259tl.4911 KM DX -.0Y413>> 1 KM/btC 
Y 1409.4698 KM DY 060123283  KM/SEC 
2 10111.8521 KM D L  039262094 KM/StC 

3 0 6  LUNAK HARMONlCb UStU' 

5.7 DA L t N b m  6 HKS IU M l N  - 137i6.6 

5.8 DATA SJiXMXKY' I 

.I. 

L .%okINb R - 2 
4 

t 

5.4 ST;a;NLT-ARDOEVIATIONS A rRrO 

OX . 0 0 / 1 2  M / S  X O O W O  M ux . O o ~ -  
. .  

-X/e88 M 
Y 138.3 M DY 004348 M/S Y e0000 M DY e0000 M/S 
2 1 4 8 0 2  M DZ e 0 8 2 5 1  M /S 2 00000 M DL . Q O - O P  

* 

T I M E  OF REPORT'  PREPARED B Y '  GAYLE Do BARROW 
DAY 300 9 -04 HK 9 26 M I N  GMT U.U. A I 

_ .  



5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  

5.1 0.0. IDENTIFICATION NO. 2D82P TAPE NO. 

5.2 EPOCH DAY 3 2 6  9 23 ' 4 7  ' 13.720 CMT SEQ. NO. 169 

__---I__ 

I T E M  NO . -- 
HR MXN StC C O M P O T € -  

- 

X -1789'0239U KM OX -007406616 KM/SkC 
Y -7.8280931 KM DY -1.5778240 KM/SEC 

' 2 -40.404354 KM DZ - 7 I5 19-I---3Km-E- 

3.4 STArDAHD DtV iATIONS A P R T O R T - -  

X 09765 M OX 001955 MIS X e976.5 M OX e0195'-mTs-------- 
Y 15.44 M BY e13273 M/S Y 15e44  M DY 0 1 3 2 7  M/S 

L - 1 7 . 4 5  M DZ . 3 2 M / 5--- 

5 . 5 C O R R E S P O N D  I NGTIR6 I T A - C  PAR-AMETERS-.-(~-EN~GRAPHTL~TRUE OFOATE 1 
c 

- 
SMA 2689.94 KM trcc 03 8 6 6  APi- 1 6 i s 3 9 2  D t b  
LAN 178.449 DE6 INC 1 1 ~ 9 4 1 3  DEG TFP 203.080 SEC 
RCA 1 / 7 ~ ~ ~ ~ ~ L t e ~ - 6 ~ - Y ~ 7 - ~ - 8 - - ~ 5 M I P I ~  
APO 3600.91 KM A A L T  1862.82 KM TA 12.51261; DEG 
L A T  0019793 DEG LONG 358a335 DtG 

9.6 LUNAR HAkMOESICS U S t D '  BOt INC l  K 2 

- 
b l A  U A l A  SIAKI' SIUY N U K B ~ K  S I~ANLIAKIJ 
NO0 TYPE TIME TIME POINTS DEVIATION MEAN 

12 CC3 326/2252 327 /0439  2 2 9  e 5 0 6 1  e0540 
b i  c3 3 L b / Z Z ? U  5 m Y  L 3 i  e 3 3 Y L  - 0 0 . 7  

- -  

TIME OF REPORT' PREPARED BY '  GAYLE D e  BARROW 
D A Y  300 9 04 HK 9 29  M I N  GM 1 UoD0 ANALYSI 



I 
I F 1.32- j rJocrC* I 50 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 

5 0 1  0eD0 IDENTIFICATION NO0 3D81P TAPE NO. 

502 EPOCH DAY 49 # 6 9 13 ' OeOOO GMT SEQ. NO. 170 \ 

litM Ffrm- 

HK M I N  StC L O M m n t K  I5 

503 S T A l  t V t C l O K  ( S E L t N m I C  1 9 5 0 e V f  !I t 
041661 KM u x  -06YZg673T-KPnStzC 

Y 296403225 KM DY -043433031 KM/SEC - 
L 113- KM V L  01 1 L m t L  I 

f 

I 
- .  - 
3.4 a1R-S H BBf-681 

-m/06 M ux 0 1 3 m / S  x . u r n  IpT--Dx O u o o o -  

- 
I 

L 848.1 M 

L A  I 6oU9444  OtCj 

506 LUNAR H A R m C S  U S t U  

5 0 9  RtSIDUAL PLOTS' NOr AVAILABLE 

I SelOREMARKS' *++EPOCH REPORT 

TIME OF REPORT' ~ PREPARED BY' GAYLE De BARROW 
DAY 300 9 05 HR 9 1'9 MIN GM T 



5.7 DATA ARC LENGTH' 1 HRS 1 6  MIN - - 5 4 3 0 3  

508 DATA SUMMARY? 

I 
I 

t 

TIME OF REPORTW PREPARED BY' GAYLE D o  BARROW 
D A Y  mU e U3 HK 9 L m N  bM 1 9.U. AKA- 

- 



5 0  ORBIT DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. IDENTl t -ACATION NO. 3D82P TAPE NO. 

5 0 2  EPOCH DAY 49 9 6 * 1 3  ' 0.000 *GMT SEQ. NO. 171  
A i r n u .  3-D-8- 

HK M I N  StC LUMPUT~K 13 

5.1 D A T A  A RC L t N b T H '  6 HKS 1U M I N  bus= 4- 

- 
5 0 8  D A T A  SUMMARY' 

STA DATA STAR I 5 iUP N U M B t K  5 1 ANUAKV 
NO. TYPE TIME TIME POINTS DEVIATION MEAN 

0 9 2 3 9  - e 2 7 9 3  
4 1  c c 3  4 9 / 0 7 u 5  4 9 / 1 L 0 3  412 L O ~ U ~ U  o l d 6 7  
41 c3 49 /06 14 4 9 / 0 6 5 2  3 9  

12 c3 4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 .  01194 -08662 
12 CC3 4 9 / 0 6 1 3  49/065,Y r Y 1 O L  -0333L 

5.9-RtSIDUAL PLOTS, NOT A V A I  L A B L t  

5olORtMARKS' ***EPOCH RtPORT 

TIME OF REPORT' PREPARED BY'  G A Y L E  Do BARROW 
UAY 3-0 7 N  t bi-i I 3.D. 



5.1 0.0. I D E N T I F I C A T Y O h  NO. 3082P T A P E  NO. 

5.2  EPOCH DAY 49 9 7 32 ’ 25.310 , G M T  S E Q e  NO, 1 7 1  
lltM NOe -- 

i F J t J T E P  

- - 

5 e 3  5 T A T t  V k s f O R  ( S  ELENQCtflTRIC 1950 .O 1 

x -535 .39784 KM ox l e  f 3 0 1 3 ~ / 0  K M / S t C  
Y - 1 5 8 8 , 5 5 2 6  KM D Y  -022647690 KM/SEC 
2 -6T0.27830 KM D 2 - e T9T9T8-KTTKbI SE- 

X L9.78 M D X  . 1 0 2 2 6 k / S  X 29 078 M DX e l O Y  
Y 30629  M DY e18793 M f S  Y 3.629 M DY 0 1 8 7 9  M I S  
Z 33.32 M D Z 7 6 4 5  M / S  h 33 .32  M L e 2 7 6-4-M-/s---- 

5 e 5 C O R N D I N G - O R B f T A - ~ N C T ( ; R A V F ; T T t T R U F I O F D A € ~ - .  

SMA 2 6 8 9 . 5 3  KM ECC e33 i463  API” 181.1- 
LAN 183.586 D E G  I N C  20 .7554  DEG T F P  -89 .1095  S E C  

- .  RCA 1 7 m T  KM- PA LT3.8251KM P lZT-T2-03-eT6- 
APO 3597.15  KM AALT 1859.06 KM TA 354.508 D E G  
L A T  1*52TOT‘-TEG L O F 3 - ! Z V 5 6 1  DEG 

I__ 

5.6 LUNAR HARMOIhICS U S k D q  BQEING R -2 

5.7 D A T A  ARC LENGT H ’  1. HRS 16 M I N  SOS- P 
5.8 D A T A  SUMMARY8 

-3TAA START STOP NUMtl tK S T ~ D A R D  
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

4 1  c 3  4 9 / 0 6 1 4  49/0652 39 e9239 -02793 
4 1  cc 3 4 r / m 3  4 Y / l L U J  4 l L  I 0 4 u 3 7 e m - 4  - - -  

12 c3 4 9 / 0 7 0 6  4 9 / 0 7 0 9  4 e l l 9 4  - . a662  
P L L 3  4 Y / U b 1 3  4 Y / U b f > Y  43 .YlUL 0.5- 

3 e Y K t b m - , m m t  

5 0 1 O R F F T A R R S T - - 7 9 A P T I M t R E T V O R w - -  

T I M E  OF REPORT’ PREPARED B Y ,  GAYLE D e  BARROW 
U A Y  3Du 

- 
9 U3 HK 9 4.” M I N  bM I 

- - 



& 

-__ 

B I T  DETERMINATION REPORT (LUNAR E L L I P S E )  

TAPE NO. 
lltM NU. mT? 

5 s l  O s 0 0  I D E N I i ,  i;P.TION NO. 2F81P 

502 EPOCH DAY 329 9 6 ' 50 I 0.000 GMT SEQ. NO. 172 
1- 

3.4rnANDaRD-DEVT-Af7-DNS A PRI-Olii 

x 

T I M E  OF REPORT@ PREPARED BY '  GAYLE Do BARROW 
DAY 300 9 04 HR 9 44 M I N  GMT 0.D. A m p i  

,. . . . . . - . . . . -.,_, . . - . ........ " .  . . . . .,__ .- . . .. . . . - . . .  



L 

E? - 'Oli,C1'2c'- 5 a  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  

5 0 1  0.0. IDENTIFICATION NO. 2F81P TAPE NO. 
IltM NO. T F V  -. 

5 .2  EPOCH DAY 329 9 7 ' 2 1  1 1 5 0 1 8 0  GMT SEQo NOe 172  

5 e 3  S T A g t  VECT OR ( 5  ELENUCENTRIC 1950 .0) 

X '  -1760,4647 KM OX -a31752748 KM/SEC 
Y 253.58508 KM DY -1.5609825 #M/SEC 
2 1310.78319 KM DZ -1.0665769 KM/SEC 

5.4 STANDARD DEVIATIONS A P K f O T  

X '5.637 M DX a07766 M/S X 50637 M OX 00777 M/S  
, Y  140.1 M DY e28962 M / S  Y 14'0.1 M DY 02896 M/S 
Z 352.0 M DZ 040103  M/S Z 352.0 M ~ D Z ' - T G O - ' O T T E  

CUR K t S F T M X J K T U R B A T A L S - m W  F D A T t r )  3 o 5 . 
SMA 2689.55 K M  tCC 0 965 APP 1690144 Utk i  

RCA 1 7 8 3 e 2 (  KM P A ~ T 4 5 , 1 7 7 7 K M I ' 2 - @ 8 \ 6 1 0 H T N  
APO 3595,84 KM A A L T  1857,75 KM TA 1.57355 DEG 
LAT 1.88TFUT-DtG LONG 311.945 D t b  

LAN 1 4 7 0 0 3 4  DEG INC 11.7872 DEG TFP 25.5468 SEC 

_I 5 0 6  LUNAR WAR MONICS UStD t B Q t ] [ N ( j  R - 2 

5 e ?  DATA ARC LtNGT H '  U HRS Z t l  MIN S J S = 8 8 4 .  Y 3 

5.8 DATA SUM MARY 9 

STA DATA START STOP NUMBkR S T AN 0 AR, 
NO. TYPE TIME TIME POINTS DEVIATION MEAN 

4 1  c3 329 /0706  329 /0916  1 5 9  e2020  0 0 2 0 7  
12 CC3 329/0650 329 /0916  190 01870 . - b u i 3 2  

5.9 RESIDUAL PLOTS@ NOT AVAILABLE 

5o1ORtMAKKS 8 MAP ' T I M t  RtPOKT t 8 K  S l i t  * I - @  

T I M "  OF REPORT' PREPARED BY'  GAYLE D e  BARROW 
-5 DAY 300 9 I 0 .  T 



* 

92- I ccp2c- 7 5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  I 
! 

5.1 0.D. IDENTIFICATION NO. 2F82P TAPE NO. 

5.2 EPOCH DAY 329 9 6 50 ' OeOOO CMT SEQ. NO. 173 

- 
1 rm-m4e- 

HK M I N  5 t C  C 7 3 # P U T E R - - B - - - - - - - -  

3.3 5 1 m  I m0II rst-1c 1950.U) I 
_ -  

x 4 Y Y 0 1 6 1 U U  KM U X  Y m L  h m t c  
. Y  1937.7933 KM DY -.13009?37 KM/SEC - 
L 1 3 ~ e Z t l 4 1  @l U L  - . l L L 4 L L ( L  K m t L  

- ~ 

3 A -1 
i 

. 5.4 5 1 A  

DX eUU314  M I 5  X eUUUO M ux .VU00 - . .  
V X e l O  M 

Y 94.08 M DY 0 0 1 5 8 1  M / S  Y e0000 M DY 00000 M/S 
2 128.1 M DL 0 0 5 5 6 5  M I S  L .OUOO M DL 00000 M I 5  

3.3 cuWt- U K B I I A L  V A K A ~ W T ~ K ~  rst~t3WGRXPHrc JRUF-O-. 

SMA 2689.30 K M  t C C  0336804  w r  lbUoY3Z Utb 
LAN 147.474 DEG INC 11.8301 DEG TFP -1849.17 SEC 
RCA 1183.53 KE4 FALT 4 3 r 4 4 2 8 0 3 6 1  M l N  
APO 3595.07 KM A A L T  1856.98 KM T A  268.757 DEG 
L A T  11.5551 DEG LONG 224.925 D t b  

,-- _. 

5.4 LUNAR HARMONICS USED' BOEING R-2 

5.7 DATA ARC LENGTH' 4 HKS 10 MIN - 4320 I - 

5.8 D ~ U M M A R Y  

STA D A T A  START STOP NUMBtK S i AND- 
NO* TYPE TIME TIME POINTS DEVIATION MEAN 

4 1  c 3  329/0706 329 /0917  1 6 0  0 2 3 6 5  01428 
4 1  c c 3  329 /lo23 329/124[ 19 I e2545 -.144fi------ 
12 CC3 3 2 9 / 0 6 5 0  329 /0917  191 0 2 2 7 4  00373 

5.9 RESIDUAL PLOTS, NOT AVAILABLE 

5.10REMARKS' ***EPOCH REPORT 9 

T I M t  Ot- REPOF(F+ P K t P A K t U  by' b A Y L t  U .  6- 
DAY 300 9 05 HR 9 04 MIN GMT 0.0. ANALYST 



- i  c.2- ; C332O-j i 
1 _____ 5 0  ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

5.1 0.D. I D E N T I F I C A T I O N  NO. 2F82P 

5.2 EPOCH DAY 329 9 7 8 21 9 15.183 GMT SEQe NO. 173 

TAPE NO. 
I T t M  NO. 2k82P 

-. 

HR M I N  SEC C O M P D f E R - B  

DZ -1 o 

5.3 STATE VECTOR (SELENOCENTRIC1950.0)  

X -1760,4428 KM DX -031773848 
Y 253.16249 KM 
Z 131.74452 KM 

5.4 STANDARD DEVIATIONS A P R I O 7  
I 

X 1 0 8 4 5  M DX 002116 M/S X 1.845 M DX 00212 M/S 
Y 39.44 M DY 007727 M/S Y 39.44 M DY 00773  M / S  
Z 97.27 M DZ 010668 M/S 2 97.27 M DZ 0 1 0 6 7  M I S  

5.5 CORRESPONOING ORB1 T A L  P A F X M E T E R S ~ f U F D A T t  1 

SMA 2689052 KM ECC e336962 APP 169.010 DkG 
LAN 147.162 DEG I N C  1 1 0 8 3 2 0  DEC TFP 25.6039 SEC 
RCA 1 7 8 3 x 6  KM PALT45.1652 KM P t K  2 - 0 - & - . - 6 0 ~  
APO 3595.79 KM A A L T  1657.70 KM TA 1 0 5 7 7 0 8  DEC 
LAT 1.92178 DEG LONG 317.946 D t G  

5.6' LUNAR HARMONIC S U S t D '  BOEING R -2 

5.7 DATA ARC LENbTH f 0 HKS 28 M I N  - 3 9 8 0  I 

3.8 DAT SUMMARY 9 

- 

STA DATA START. 5 TUP NUMBtK 5 l A N V A K U  
NO. TYPE TIME TIME POINTS DEVIAT ION MEAN 

41 c 3  3 2 9 / 0 7 0 6  3 2 9 / 0 9 1 7  160 0 2 3 6 5  e 1428 
4 1  cc3 3ZY/lm3 ' 3 Z Y / L L 4 /  I Y  I O L 3 4 3  - 0  Lr)'t> 
1 2  CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 7  1 9 1  0 2 2 7 4  0373  

- 

- 
5.9 RESIDUAL PLOTS' NOT AVAILABLE 

SelOREMARKSt MAP TIME REPORT FOR S I T E  IF@ & 

T I M t  UP R t P D f i T l  PKEP-TLt U o  t5A- 
DAY 300 9 05 HR 9 07 M I N  GMT O o D o  ANALYST 



5 0  ORBIT  DETERMINATION REPORT (LUNAR E L L I P S E )  

5 0 1  0 0 0 0  I D E N T I F I C A T I O N  NO. 3F81P TAPE NO. 

5 0 2  EPOCH DAY 52 9 0 * 50 * 00000 GMT SEQ. NO. 174 
1 I t M  NU0-m- 

HR M I N  SEC C r n E R B  

5 0 3  S m T n E C T O R  (SELENOCENTRIC 19-50001 

X -206904493 KM OX -04040256U K M / S t C  
Y 123005785 KM DY -1.1418203 KM/SEC 
z 146204225 KM D L  -043614612 KM/St:C 

v z 4 . 1  M OX 006493 M /S . X 00UOO M DX 00000 M/.S- 
--Y 296.5 M DY 012281 M / S  Y 00000 M DY 00000 M/S 

Z 71 401 M DZ 026384 M / S  2 o O U 0 0  M DL 00000 M I S  

303 Co---lC I K U t  WArt) 

SMA 2688060 KM tCC a 8 18 API- 1 8 3 . 1 3 I  D t b  
LAN 147.155 DEG INC 210oOr)7 DEG TFP -2749.83 SEC 
RCA ll85Zz-iLT 4 / 0 6 3 1 2  KM P t K  2 0 8 0 5 V U  M I N  
APO 3591.49 KM A A L T  1653,40 ' K M  T A  2420854 DEG 
LAT 19 0 1095 DEG LONG 2110649 DtG 

.-. - .-. 
506 LUNAR HARMONICS USED' BOkING R 2 

5 0 7  D A T A R C  LENGTH' 3 WHS V M I N  so = 83405 

5 0 0  DATA SUMMAKY' 

STA DATA START STOP NUMBtK S IANDARD 
NO0 TYPE T I M E  TIME POINTS DEVIAT ION MEAN 

62  c3 52/0127 52/0312 175 02610 00755 
62  C L 3  52 m 32 3 2 f 0 1 1 3  18 olY5 I 0 0 4 - 7  
12 c3 52/0054 52/0113 20 01624 -01592 
12 cc3 52/0124 5 2 / U 3 1 3  198 oL43L -0Ut14I 

5.9 R t S  IOUAL P LOTS* NO1 AVASLABLt 

T I M E  OF REPORT* PREPARED BY' GAYLE D o  BARROW 
DAY 30U 9 06 HK 9 1s M I N  bM I U o V o  ANALYSI 



L 

---- 
4 9 2 -  U?!1<p(-j-i 

5. ORBIT DETERMINATION __- REPORT (LUNAR ELLIPSE) - _. 

5.1 O.0. IDENTIFICATION NO. 3F81P TAPE NO. 
ITkM NO. -3F81p e. - 

5.2 EPOCH DAY 52 9 1 ' 33 ' 37.810 GMT SEQ. NO. 174 
HR M I N  SEC cOMP-UT-ER-- 

5 r3STATE VECTOR (SELENOCENTRIC 1950.0) 

X -572.36860 KM DX 1.7176780 KM/$EC 

Z -6OloS0282 KM DZ - e 8 0 T % i r 4  KM/SEC 
Y -158506482 KM DY *-.23799008 KM/SEC 

~- 
5 0 4  STANDARD DEVIATIONS A PRIORI 

X 87.58 M OX 027136 M/S X 87.58 M DX 02714 M I S  
Y 172.8 M DY e28146 M I S  Y 17208 M DY 02815 M I S  
Z 372.2 M DZ 066336 M I S  Z 372.2 M DZ 06634 M I S  

----____- 

5.5 CoHRESPONTDTmC-BKBTAT I F A ~ E T S V A T J F ~  r c - T R u m ? i  T t t 

SMA 2688.98 KM ECC 0336037 APF 183.1- 
- 

LAN 146.132 OEG I N C  21.0025 DEG T F P  -132.157 SEC 
RCA 1785.38 KM PP-L-TT7Z' 9 3 8 KM-"-T72-0-8-*-57;-4- 
APO 3592.58 KM A A L T  1854049 KM T A  351.890 DEG 

2 0  D G L ?iG 322.130 D t G  

5.6 LUNAR 'HARMONICS U S t D '  B O t ' I N G  R-2 

5.7 DATA ARC LENGTH' 0 HRS 40 M I N  = 81507 

5.8 DATA SUMMARY' 

STA D A T A  S T A R T  STOP -kK U STANDARD 
NO. TYPE T I M E  T I M E  POINTS O E V I A T I O N  MEAN 

62 c3 52/0127 52/03 12 175 e2610 00755 

12 c3 52/0054 52/0113 20 01624 - 0  1592 
6 - 2 c c 3  52/UO5Z 52/0113 18 0195 I .u4-69---- 

12 cc3 5 2 5  - e  7- 

5 0 10RtMARKS ' MAP T I M t  R t P O R T  k-OK SI It ' v k '  

GM T 
TIME OF REPORT' PREPARED BY' GAYLE De BARROW 
P A Y  300 9 06 HR 9 20 M I N  0.D. ANALPbT 



- .  

5 .  O R B I T  D E T E R M I N A T I O N  REPORT ( L U N A R  ELLIPSE)  2- 1 OOLfZC-1 

T A P E  NO0 
1 I t M  m-m- 5.1 0.01 I D E N T I F I C A T I O N  NO. 3F82P 

5.2 EPOCH D A Y  52 9 0 ' 50 ' 0.000 GHT SEQ. NO. 175 
tK U 

- d.2169 KM V X  -.4U464231)1 K M / S t C  
Y 1233.1801 KM D Y  - -1.1407067 KM/SEC 
L 143bo18b3 KM U L  -.4383324u ICM/StL 

3.4 b T X N D A R m *  A 3arofil 

-x]Cli303 M D m / S  X .UO~m M U A  o o o ~ M T s - - - - - - - - "  
Y 129.4 M DY e05715 M/S Y 00000 M DY 00000 M / S  
L 31401 M DZ 012206 M I S  Z O O U O O  M U L  O O C 7  

SMA ' 2 b 8 8 e 3 I  KM tCC e 8 U 6  UPt 183e423 U t b  
L A N  146.863 DEG I N C  20.7929 DEG T F P  -2749.76 5 E C  
RCA 1105013 KM PALT %lob402 KM P trK z m -  
APO 3591.40 KM A A L T  1853.31 KM T A  242.856 DEG 
L A T  1809635  D t G  LUNG 211.688 D t b  

5 0 6  LUNAR HARMONICS UStU '  'B'OkING R - 2 

5.7 D A T A  A R C m G T H t  6 HRS 10 M I N  - m o a  

5.8 ' D T T T S U M M A R Y  * 

- 

S T A  D A T A  START STOP NUMBtR ' S i  ANDARD 
NO. T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  M E A N  

6 2- c3 52/0127 5 2 / 0 3 1 2  175 03236 .2888 
6 2  CC3 52/0052 5 2 / 0 1  1-3 18 a 2 4 1 0  00204 
12 c3 5 2 / 0 0 5 4  52/0113 2 0  e2327 -00815 
12 cc3 52/0124 5 2 / 0 6 4 3  4 1 4  03630 -01281 

509 R E S I D U A L  P L O T S 1  NOT A V A I L A B L E  

S o l O R E M A R K S '  * * *EPOCH REPORT I 

T I M E  OF REPORT, PREPARED BY' G A Y L E  D o  BARROW 
D A Y  300 o 06 HK o 41 M I N  GMT W e U o  A N A L  



c 

-. 

5 0  ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  02 -  1 OQ{2C'- : 

5.1 0.01 IDENTIFICATION NO. 3F82P TAPE NO. 

5.2 EPOCH DAY 52 9 1 1 33 ' 37.810 GMT SEQ. NO. 175 
F I i M  NO e --'?IF-8-zp 

HR M 13 SEC COMiW-fER- 

-I 

5 e 3 ST A r E T i R  4 SELE NOCEN TR I C 1 9  50  0 1 

X -573014138 KM O X  1 0 7 2 0 0 5 1 3  KM/rEC 
Y -1584.0790 KM DY -e24047170 KM/SEC 
Z -604.89661 KM DZ - 0 7 9 9 I E 8 6 1  KM/SEC 

504  STANDARD DEVIATIONS A PRI O R t  

X 41.16 M OX e11936 M / S  X 41.1'6 M OX 0 1 1 9 4  MIS 

Z 171.4 M D2 e29507 M/S Z 171.4 M DZ-TD9-5TTMX 
Y 80.18 M DY .12544 M/S Y 80.18 M DY 0 1 2 5 4  M I S  

5 s  ( S E L E N O G K A T ~ F ~ ~ T - R ~ T T F A T I  

SMA 2688.94 KM ECC 0336025 API- 183.467 D E G  - 

APO 3592.49 KM A A L T  1854.40 KM TA 351.894 DEG 
L A T  1 0 6 4 5 2 0  DEG LONG 3220103  DEG 

5.6 LUNAR HARMONICS USED' BOEING R-2 

- 5 0 7  DATA ARC LENGTH' 0 HRS 40 MIN r25.3 

508 DATA SUMMARY' 

STA DATA STAKT STOP NUf lBtK STANDARD 
NO. TYPE TIME TIME POINTS DEVIATION MEAN 

.2888 6 2  c3 5 2 / 0 1 2 7  5 2 / 0 3 1 2  . 1 7 5  * 0 3 2 3 6  
62  cc3 5 Z / U 0 5 L  rz/u113 It) * 2Gl-0  .urn- 
1 2  . cc 3 ' 52 / 0 1 2 4  5 2 / 9 6 4 3  414 03630 - *  l L 8 l  
12 c3 5 2 / 0 0 5 4  5 2 / 0 1  13 20  0 2 3 2 7  - .oais 

TIME OF REPORT' PREPARED B Y '  GAYLE 00 BARROW 
DAY 30U 9 06 HR s 44 M I N  GM 1 U.0. A N A L Y b r  



5. O R B I T  D E T E R M I N A T I O N  REPORT (LUNAR ELLIPSE)  D2- ? oo22r34 

T A P E  NO.' 
l l t M  NU. m r  5.1 0.D. I D E N T I F I C A T I O N  NO. 3 D 8 1 M  

' 5.2 EPOCH DAY 48 + 19 ' 42 ' 0.000, GMT SEQ. NO. 176 
HR MIN StC LOMVrJIItK tj 

5.3 S T A T E T E X T O R  ( S E L E N O  C E N T H I C  1950 001 

X -191003321 KM D X  -.906V29ZB K M / S t C  
Y 3090.4412 KM DY 0.31884606 KM/SEC 
2 1614.6044 KM D l  019503359 K M / S t C  

304 S l A N [ S A R b  A rRIWRi 

X Z 3 . 6 1  M OX e03643 R / 5  X . U m M  ux .ormu-- 
Y 119.8 M DY e06039 M / S  Y e0000 M DY .0000 M I S  
2 229.1 M D L  . O I b I L  M / S  L eUUUO M V L  . U U r n / S  

% 

SMA ' 2 6 8 9 . 0 0  KM t r c  a 5  6 i U 6  A P P  1 8 U e Y 3 4  U t b  
L A N  190.101 DEG I N C  21.0334 DEG T F P  -5176.97 SEC 

R - C A  1 8 3 . 3 8  KM PAL r 43. Z Y  3u KM t ' tK L O t 5 . 3 4 V  
APO 3594.62 KM A A L T  1856.53 KM TA 196.594 DEG 
L A  T 602U511 U t l J  LUNb LU6.526 Utb 

-. 506 LUNAR HARMONICS U S t D  8 %Ok'ING R - 2 

5.7 D A T A  ATX'-LENGTHg 2 HRS 40 M I N  - 1870 I - 

508 E-MARY' 

STA DATA S T A H T  S JOP NUMi3kR S l k i N D i l ~  
NO* TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

6 2  c3 4 8 / 2 0 1 3  4 8 / 2 2 0 3  152 e3178 ,1270 
6 2  cc3 46/1942 48 /ZUU3 ZU .1531 0 1 6 U l  
12 cc 3 4 8 / 2 0 1 3  4 a / 2 w  166  03645  -e0342 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R E M A R K S '  ***EPOCH REPORT 

T I M t  Oi- H t P O K T t  I Y K t Y A K t D  BY1  b A Y L t  0 0  tlAKRVW 

I 



5.1 0.0. 1DENTIFICATION MOe 3D81M TAPE NO. 

5 0 2  EPOCH DAY 49 9 7 32  ' 25.310 GMT SEQ. NO. 176 
V Z M  NO . -- -. - 

X -535.82794 KM DX 107265619  KM/SEC 
Y -1588.5414 -_ KM ' DY -022264457 KM/SEC 
2 -610.94112 KM D Z - 0  8 0 1 135 0 2 T M T S E C  

- ____ 
5 0 4 SmNTARB-EEV I A T  I ON S A PRIORI 

X 132.6 M ' OX . 0 9 7 8 7 M / S  X 132.6 M DX e0979 N/S 
Y 27e08 M OY 0 1 3 3 8 2  M/S Y 2 7 0 0 8  M DY e1338 M/S 
Z 60.72 M OZ e22594 bV-5 Z 60.7TF-DZ .22-59-M/S 

SMA 2689.66 KM ECC 0 3 3 7 3 5 7  API- 18  1 e 2'5v-D-r"---- - 
LAN 183.463 DEG INC 2 i .0444 DEG TFP -8a.4aoi  SEC 
RCA 1782.29 KM PALT44.2017-r (MPER2-0-8 .623MIN 
APQ 3597.02 KM A A L T  1858.93 KM T A  354,549 DEG 
L A T  1.50415 DEG LO&G-3-%G5T?J D t G  

5.6' LUNAR HARMONICS USED1 BOtING R - 2 

5.7 DATA ARC LENGTH' 11 HRS 4 /  MIN sos= 2- 

5.8 DATFSUMMARY' 

STA DATA START STOP NUMBER STAN- 
NO0 TYPE TIME T I M E  POINTS DEVIATION MEAN 

62 c 3  48 /2013  48 /2203  152 03178 a1270 
62 cc 3 43/1942 4 8 / Z U V 3  20 . 133 ~ 1 6 W l  
12 cc3 48/2013 4 8 / 2 1 5 7  1 6 6  e3645 -e0342 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

SelOREMARKS' MAP TIME REPORT FOR S I T E  801 

t k  Qf- RtPORT I PRtPARtU BY I GAYLt D .BARR- 
DAY 300 9 06 HR 01 MIN GMT 0.0. ANALYST 



5. O R B I T  D E T E R M I N A T I O N  REPORT (LUNAR E L L I P S E )  IS?- i fqr ~ 2 0 -  9 
______-____ ~ - - - -  -----I_ ____ - 

5.1 O O D .  I D E N T I F I C A T I O N  NO. 3F81M TAPE NO. 

5 . 2  E P O C H  DAY 5 1  9 14  ' 25 ' 0.000 GMT 5 E Q o  NO. 177 
m G - m r  

HK M I N  StC -COlWWT- 

- I K M  O X  -03Y36689Y K M I S t C  
Y 1 2 0 5 . 3 7 0 4  KM DY - 1 . 1 4 9 3 4 1 6  KM/SEC 
Z 1 4 4 Y 0 9 0 W  KM V L  -04435 -XM/SEC 

SMA 2 6 8 8 . 6 2  KM tCC e 3  8 9  APk I 8 L . t J Y L  Dtb 
L A N  1 5 2 . 9 6 4  DEG I N C  2 0 . 9 7 8 3  DEG T F P  - 2 7 1 9 0 8 2  SEC 

R C A 7 8 F . 4 6  KM P A L T  4 6 . 3 / 4 K N Y t K O 8 . 3 , U Z  M I N  
APO 3 5 9 2 . 7 7  KM A A L T  1 8 5 4 . 6 8  KM TA 2 4 3 0 5 4 9  DEG 
L A T  1 Y  0 15 I Y  DEG LWNG 2ll.931 V t b  

- 5.7 D A T A  ARC LENGTH' 2 HRS 40 M I N  - 591.6 

5.8 DXTA SUMMARY' 

S T A  DATA START STOP N U M B t K  s T A NO ARTT-"---------'- 
NO. TYPE T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

6 2  c c 3  5 1 / 1 4 2 5  51/1642 2 2 9  0 2 4 5 2  - 0 0 3 7 4  
4 1  c 3  5 1 / 1 4 2 5  5 1 / 1 5 5 7  1 5 2  03391 -a0612 

5.9 R E S I D U A L  PLOTS' NOT A V A I L A B L E  

5 o l O R E M A R K S '  ***EPOCH REPORT 

T I M E  OF REPORT' PREPARED 6 Y '  GAYLE DI BARROW 
DAY 3 0 0  9 06 HR e 55 MIN  GM T 0.D. ATAm- 



5. ORBIT _-________.___.__I___-. D E T E R X I N A T I O N  REPORT (LUNAR - ELLIPSE) - . _  

5.1 0.D. IDENTIFICATION NO. 3F81M TAPE NO. 
- T l ' - E M - c - v  

-. - 
5.2 EPOCH D A Y  52 9 1 8 33 ' 37.810 GMT SEQe NO. 177 

H R M I  N--SECT--"----- - -COMPUTER7 

5 0 3 S T A T t VECTOR-EEL ENJCi 8T RT-9 56)7'----- -I__ _I_--- 

X -574046199 KM OX 1.7175732 KM / S 5  
Y -158500758 KM DY -023978594 KM/SEC 
Z -601.09032 KM D Z 0 8BX5T69 S - K N /  S E C -- 

5.4 S X K N m D  DEVIA-S A-PKI O R - - - -  

X 117.2 M OX e06139 M/S X 1170'2 I DX e0614 M/S  
Y 28.77 M DY ,09745 M I S  Y 28.77 M DY 00974  M/S 
2 82.74 M DZ 012592 k'/S 2 82T74 M D Z 2 3 9 - W S  

5.5 CORRESPONDING ORi3ITAL P A H ~ ~ R - ~ T R U - ~ - ~ t )  

SMA 2689.05 KM ECC 0336082 API- 1 8 3 . 2 6 6 7 5 7  - 
LAN 146.686 DEG I N C  -______ 20.9710 DEG TFP ___ -133.612 - _- - SEC 

. A P O  3592.79 KM AALT 1854.70 KM TA 351.801 DEG 
R C A -  1785.31 KM PALT 47.2186 KM Fa ER 208.552 M I  N 

L A T  1.77079 DEG LONG 322.059 DEG 

5.6 LUNAR HARMONICS USED' BOEING R-2 

5.7 D A T A  ARC LENGTH8 11 HRS 5 M I N  SOS= TU1501 

5.8 DATSUMMARY 
& 

S T A  DATA START STOP NUMBtK b r A N p  
NO. TYPE TIME T I M E  POINTS DEVIATION MEAN 

6 2  cc3 51/1425 51/1642 229 m2452 -00374  
4 1  c3 91/1425 5 1 / 1 5 5 /  152 . 1 -.U6Iz--- 

5.9 RtSIDUAL PLOTS' NOT AVAILABLk 

TIME OF REPORT' PREPARED BY' GAYLE De BARROW 
DAY 300 9 06 HK 9 39 M I N  GMT U.00 A N A L Y b T  



- 
.. . -__-- - 

, I  

~~ 

5. O R B I T  D E T E Z M I N A T I O N  REPORT ( L U N A R  ELL IPSE)  

5.1 0.0. I D E N T I F I C A T I O N  NO. 1891P T A P E  NO. 

- - _ _  I--- - 

T T t M  NO . -1891p -* - 
SEQ. NO. 178 

-COMPUTER -.€3 - 
5.2 EPOCH DAY 232 9 19 ' 45 ' 0*000 GMT 

-HR MI SEC- -- 
--- -. 1--- 

F l T K I C  1950.0) 

X 1280.9480 KM D X  e85293590 K M / z E C  

Z -874.15514 KM D Z  038315684 K M / S E C  
D Y  043428957 KM/SEC 

_II______I 

Y -3090.3800 KM 

5.4 STANDARD D E V I A T I O N S  A-iRIOiT-- 

X 37.62 M DX 002860 M / S  X eO00'0 Y DX e 0 0 0 0  M I S  
Y 275.0 M DY 005241 M I 5  Y oO000 M D Y  oO000 MIS 
Z 924.1 M DZ 000600  F./S 2 o0000 M D Z  .0000 M/S 

5 5 C CR R ES P O N - D I ~ R ~ I ~ ~ P ~ R ~ M ~ ~ ~ ~ ~ ~ ~ ~ A ~  H T C T R U  E O  R)-ATF, 

SMA 2765.35 KM ECC ,296438 APF 184.340 D t G  
L A N  242.473 DEG I N C  12.1496 DEG T F P  -5021.40 SEC 
RCA 1945.59 KM P A L T  207T503 KM PER 2 T 7 - e T 9 T M I - N  
A P O  3585.10 KM A A L T  1847.01 KM T A  2040144 DEG 
L A T  5.76063 DEG LON%--T70.416 D E C  

'5.6 L U N A R  HARMONICS U S E D 1  LRC 1O/25/68 ' 

5.7 D A T A  ARC L E N G T H '  2 HRS 0 M I N  SOS= 1 6 m  

5.8 D A T A  SUMMARY1 

S T A  D A T A  S T A R T  s TOP N U M B t K  STm- 
NO* T Y P E  T I M E  T I M E  P O I N T S  D E V I A T I O N  MEAN 

12 CC3 232/1947 232/2133 104 e1117 00138 
6 1  c3 232/1945 2 T 2 - 0  5 8 (1 0 69 -.ou 1 6  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

T I M E  O F  REPORT '  PREPARED B Y '  G A Y L E  De 0ARROW 
D A Y  301 9 02 HK 9 59 M I N  GM T 0 e D e  A N Y  



._L 

5.1 0 e o * - -  i m - - -  I JB lb9.k.r' - - x p t  Nub 
I T E A  NO. 1B91P 

5.2 EPOCH DAY 23T'"T-n ? 0 1 36 e 9 3 - S E G o N O n 7  
HR . M I N  SEC COMPUTER 8 

5.3 STATE VECTOR (SELENO..ZNTRIC 1 9 5 0 * 0 )  

X 884.13001 K M '  OX -1.6097223 KM/SEC 
Y 15 15.660 I KM DY 0 f-- 
Z 832.83852 KM DZ - e 1 1 8 3 5 4 0 8  KM/SEC 

A P R I O R I  -.-. 5.4 STANDARD DEVIATIONS -. 

X 32.32  M OX a 0 5 2 0 2  M / S  X 32.32 M O X  e 0 5 2 0  M/S 
Y-1-6-1-e 3 M DY e 0-43-71- ' ! S-Y-- '1 '6TA - T D  Y--. 0 4 8 7 M / S- 
2 271.3 M D2 e 3 9 1 2 1  M / S  2 271.3 M DZ 63912 M I S  

-- .---- 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2765.77 K M  E C C  e 2 9 6 5 5 4  APF 184.364 DEG 

RCA 1945.57 KM PAL7 207.484 KM PER 217,541 M I N  
A i 5 . 9 ~ f  KM A A x n - U . 8 8  K M  1 A  334.625 V L b  
L A T  4.32837 DEG LONG 41.1666 DEC 

- LAN 241.14-L IL.1511 Utb I t - t J  -4rn*TD"tft------- 

.-. -_ 
506 LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 1 HRS 12 M I N  SOS= 166.18 

5 0 8  DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO0 TYPE T I M E V I V O I N T S  D t V l  A T  I ON M t 7  

12 cc3 z 3 m . m 3 3  104 b 1  . k . I  bU158 
2 3 2 / 1 9 4 5  232/2058 71 0869 -e0076 61 c 3  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

-D 
5olOREMARKS' MAP TIME REPORT FOR S I T E  



5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

-_____ X 1281.0490 KM OX a85293451 KM/SEC -- - _  -_ 
Y -3090o3311 KM DY-;43430810 -KM/SEC' 

__* 5.4 STANDARD DEVIATIONS A PRIORI 

X -- 18.28 __ M DX 001432 M'S X 0 0 0 0 0  M DX e0000 M / S  

Z 445.4 M DZ e00403 M / S  2 e0000 M DZ .OOOO ___I_- M/S 

5.5 CORRESPONDIhG ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

ECC 0296429 APF 184.345 DEG SMA 2765.34 KM 

RCA 1 9 4 5 0 6 1  KM PALT 207.521 KM PER 217.490 MIN 

L A T  5.76050 DEG LONG 270.418 DEG 

Y 1 3 3 0 5 M DY . 02r8-7- -M / S Y . 030-0 -?Y--bY->-O-O 0 0 --M / S-- 
_____-________ - 

- - ______ ___--___- 
CAN 242.473 DEG INC-12.1483 DE& TFP -S-OZl-:5-2-S-EC 

AP-0 3585.C7 KM A A L T-l-bA-6T9-8 K M T A  2 - 0 4 - 6 ; - l - a 7 7  
- - -- - - 

5.6 LUNAR HARMONICS USED, L R C  1 0 / 2 5 / 6 8  - - 

5.7 DATA ARC LENGTH' 5 HRS 40 MIN SOS= 2978.6 

5.8 D A T A  SUMMARY1 

STA D A T A  S T A R T  STOP NUMBER STANDARD 
I V O o  TYPE T IME- T 3 1 E - P  UTRT-FVTA-T rON M t 7  

I Z C C ~ Z Z - ~ ~ ~ T U  n v  .xn - . U l U 4  
6 1  c3 232 /1945  232 /2058  7 1  0 2 2 4 9  -01592 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKSI ***EPOCH REPORT 



5.1 0 0 .  D I O t N T I F l T A T I  Usi4 NO. lI392P ' P k  No-;-'- 

5.2' EPOCH DAY 232  9 2 7 0  ' 3 6  0930 GMT SEG.-N-o. 1 19 
ITEM NO. 1892P 

X 884.20683 KM OX -1.6096980 KM/SEC 
Y 15i5.663Y KM DY 1 4 2 O Y 3 l l  KIY/bk.C 
Z 832.83593 KM DZ -.11830880 KM/SEC 

A PRIORI --. 5.4 STANDARD DEVIATIONS _.. 

X 17.10 M DX e02520 M'S X 17.10 M OX 00252 M I S  
-77.39 M ' DY 002418 Fi I / - F V e 3  9 M UY . 0 2 4 7 7 M 1 5  

Z 128.9 M DZ 019059 M/S  2 128.9 M DZ 01906 M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2765.77 KM ECC e296545 APF 184.368 DkG 
LAN 241.146 DtG I T C  1Z.1498 OtG I l - t J  - 0025 3tC 
RCA 1945.59 KM PALT 207.502 KM PER 217.540 MIN  - 

334. 619 U c c l  APO 3585.94 KM A A L T  1841.85 KM I A  

L A T  4.32811 DEG LONG -- 41.1647 DEG .-. 

5.6 LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 1 HRS 1 2  MIN  SOS= 2889.1 - 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE TIME TIME POINTS DEVIATION M E A N  

12 CC3 2 3 2 / 1 9 4 7  2 3 3 m l  2 5 9  . e 3 1 7 1  - . 0 1 x 7  
6 1  c 3  2 3 2 / 1 9 4 5  232 /2058  7 1  02.249 - 0  15 9 2  

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5.1OREMARKS' MAP TIME REPORT FOR S I T E  '6' 

TIME OF REPORT' PREPARED BY '  CAYL C D e  BARROW 
DAY 3 0 1  s 03 HR 9 36 M I N  GMT 0.0. ANALYST 



_- __I_ 

-- -~ - 
5 ORB IT- G FTER?TI-NAT-I 0% -R E-POR T-TCUN AX ELL I P S E 1 

5.1 0 o b .  ID T I P I C A  IOt; NO. 2i391c.' T A T - '  
- 

I T E M  NO. 2B91P 
5.2 EPOC H D A Y  322 9 2 - 6 '  0 e000 GMT S E r h - n -  

COMPUTER B 
-- -- - HR M I N  SEC - -  -___ 

5.3 S T A T E  VECTOR (SELENOCEI ' iTR IC  1 9 5 0 . 0 )  

D X  029315459  KM/SEC X 3445.4740 KM 

Z -534.323552 KM D Z  e51207849 KM/SEC 

__ _. 

Y786-4T2-1-F9m ____________f D Y 4 7 2 8  9-9-O--KT/-S E-- ~ 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

' X 11.53 M DX 002177 F ' S  X o O 0 0 0  M DX oO000 M / S  
Y T m  M D Y X 4 X  -Pi /S Y 0 O O X T 7 T - - T F T O - O - O O - M T S  
Z 930.0 M DZ 043522 M / S  2 00000 M D Z  00000 M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.34  KM ECC e336640 A P F  164.653 D E G  
L A  N 2 3 3 .824 D E G I N C ~ l ~ ~ ~ - l - S ~ G ~ F ~ ~ ~ ~ ~ ~ - 9 ~ ~  
RCA 1784.00 KM P A L T  45.9114 * KM PER 208.586 M I N  
APO 3594.68 KM A-ATT-l-8-5Te-5-9 K M TA 1t7 .008 D t G  
L A T  356.292 DEG LONG 2 1 5 0 8 5 1  D E G  

5.6 L U N A R  HARMONICS U S E D '  L R C  10/25/68 

5.7 D A T A  ARC L E N G T H '  3 HRS 0 M I N  SOS= 273.00 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STAlUDARD 
N ~ T Y P E  T I M E  T I M t  P O I N T S  DtVI AT ION M t 7  

12 c - w - 7 - 6 -  01168 - . a 7  
6 1' c 3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130  0 0 6 1 1  0300 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R E M A R K S '  ***EPOCH REPORT 

T I M t  Ob R t P p t U  B Y '  b A Y L t  U 
DAY 301 9 03  HR 9 53 M I N  GMT 0.0. A N A L Y S T  

- 
- 0  BARR- 



- 
9.1 u .v. 1u A T  A -9lr I n?€-lKK- 

.- 
I T E M  NO. 2891P 

- 
5.2 tt'UCH D A Y  322 5tCT.70. i t l u  9 LL 8 2 3  ' 16.600. ClMl 

HR M I N  S E C  COMPUTER B , --- _ _ _ _ - .  

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950.01 

X -1726.5954 KM DX 0.47052863 K M / S E C  

02  -1.0493128 K M / S E C  2 232.42459 KM 
Y 3 8 1 - e m 8 8 1  KM V Y  - I 5 3 3bT81KM7S E- 

_- - -. - - I---- -- -- -- -_____-- 
A P R I O R I  -. 5.4 STANDARD D E V I A T I O N S  . -  

X 1.906 M OX e03497 M / S  X 1.906 M DX e0350 M I S  

2 486.4 M D Z  084442 M/S Z 466.4 M D Z  e8444 M I S  
Y 30 4.9 M DY 056633 I n / Y 4 e 9  M U n 6 -  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.54 KM ECC 0336949 A P F  164.701 D E G  

RCA 1783030 KM P A L T  45.2146 KM PER 2080610 M I N  
A V U  399- KM A n Z 6 3  tkM i n  3 > ? G 3 7 3 2 f W 7  
L A T  3.32303 DEG LONG 3607704 D E G  

LAN 2 3 2 e 8 1 3 D E C i I N C & 6 5 3  Ut(, I t-r -i I . 4 ' 3 - 7  
- - 

-_ 
5.6 L U N A R  HARMONICS USED,  L R C  10/25/68 

5.7 D A T A  ARC L E N G T H *  1 H R S  44 M I N  SOS= 272.98 

5.8 D A T A  SUMMARY' 

- 

5 T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO* T Y P t  T I M t  TIMt P U i F r l S  V k V - l - X T - 7  

- 
1L LC3 322/ZU3b 3 L L / L 3 U U  226 ..Alba -.U4U3 

61 c3 322/2037 322/2144 130 e0611 e0300 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.1OREMARKS' MAP T I M E  REPORT FOR S I T E  ' B '  

- .  
T I M t  - 1 '  & Y '  UHYLt u.  a A K K u w  

D A Y  301 9 03 HR 9 56 M I N  GMT 0.0. A N A L Y S T  



-. - 
5 0 1  0000 I D E N T I F I C A T I O N  N O o  2892P T A P E  NO. 

I T E M  NO. 2 B 9 2 P  
502 E-POCH DAY 322 B 20 t 3 6 T . 0 0 0  G MT s E Q n x T - - - - - -  

td9 WIN SEC COMPUTER 8 

5.3 S T A T E  VECTOR ( S E L E N X E N T R I C  1950001 

X 344504322  KM DX 029303087 KM/SEC 
Y -868 .05190 KM D Y 0 7 4 ~ 4 T l ~ K ~ ~ E C  

D Z  051490563 KM/SEC 2 -528027311 KM -____- 

5 0 4  STANDARD D E V I A T I O N S  A P R I O R I  

X 2.850 M DX e01288 M/'3 X 00000 M OX 00000 M / S  
Y 382 0 9 M DY 19-2-73 -M/S Y 0 O ~ ~ ~ ~ ~ ~ - o - O o - ? d ~ s  
Z 6 1 3 0 7  M . D Z  028658 M / S  Z 00000 M D Z  00000 M I S  - 

5 0 5  CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.34  KM ECC 0336629  A P F  165.479 DEG 
L A N 7 3 Z - o 3 3 ~ F I 3 - - 1 2 Y i  0 ~ 6 0 ~ ~ - 0 7 ~ 0 7 - € 7  
RCA 1784.03  KM PALT 4 5 , 9 3 8 4  KM PER 208.585 M I N  

L A T  3 5 6 0 4 0 8  DEG LONG 215.833 DEG 
- A p o F 9 4 . 6 4  K 7 A C T - 1 c g - 5 6 ; 5  KM T A  1 7 / * U O F T f E V  

506 LUNAR HARMONICS U S E D '  L R C  10125168 

5 0 7  D A T A  ARC L E N G T H 1  6 HRS 10 M I N  SOS= 167700  

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
N.0. T Y P t  T I M t  T I M t  PUrNTS U t V  I A T  1UN M t 7  

- c T c 3 3 2 2 / 2 0 3  6 3 Z 3 / U L Z Y  431 O L L Y b  - 0 u€iIF-- 
6 1  c3 3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130 0 0757  0 0 4 6 4  

5 0 9  R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 o l O R E M A R K S t  ***EPOCH REPORT 

T I M t  Ob RttJJOKT 1 m m t u  B Y '  G A Y L t  V o m -  
D A Y  301 9 04 HR s 16 M I N  GMT 000. A N A L Y S T  



_--___I_ 

2., 1 ow?- 9 " 

- u'4Al-i 
5F7Il?BlTT E T € R I ~ ~ ~ ~ R E P O ' R I ~ L U N P T T T - ~ ; ; C C P S R - - ~ - -  

5.1 0 eD. I ut-i NU. m r  1 A P - r R u r -  

5.2 t P  DCH D A Y  322 v LL 2 3  ' 1 6 e 6 U U  b M i  S t O . 0 .  lei 

.- 
I T E M  NO. 2892P 

HR M I N  S E C  COMPUTER B -- 

5.3 S T A T E  VECTOR ~ S E L E N O C L N T R I C  1 9 5 0 . 0 )  

X -1726,5941 KM O X  -e47028939 KM/SEC 
Y 3 8 S o Z 7 3 % !  KM UY l e 3 3 0 1 - m I m E c  

DZ -1 .0547560 KM/SEC Z 229.18910 KM 
--___I- _- __- - _._ -___. ____I- .----__-- 

A P R I O R I  
-. 5 0 4  STANDARD D E V I A T I O N S  - - 

X 2.162 M OX e02543 M/S X 2.162 M DX 00254 M I S  
Y ZU3.Z M UY * 3 ( 3 i r  M . V e 2  iy; UT . 3  r rz- /S-------  
Z 321.6 M DZ e55536 M/S Z 321.6 M DZ - 5 5 5 4  M/S 

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.54 KM ECC 0336939 A P F  165.526 DEG . 
LAN 231.911 DEG I K - 7 Z ; U Z n - t b  I t t J  - 11.3- 
RCA 1783e33 KM P A L T  45 ,2411  KM PER 208.609 M I N  
APO 3 5 9 5 . 1 5  KM A A L T  1 6 5 i . 6 6  K M  I A  336oYLl Utb 
L A T  3020120  DEG LONG 36,7492 DEG 

5.6 LUNAR HARMONICS U S E D '  L R C  1 0 / 2 5 / 6 8  

5.7 D A T A  ARC LENGTH4 1 HRS 44  MIN SOS= 1676.8 

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMaER STANDARD 
NO0 T Y P E  T I M t  TIMt POINTS U t V  I A T  I ON rJltAX----- 

12 cc3 322/2036 3 2 3 / m  Z + 3 7 * 7 Z F 6  "rub44 
6 1  c3  3 2 2 / 2 0 3 7  3 2 2 / 2 1 4 4  130 00757 e0464 

5 0 9  R E S I D U A L  PLOTS' NOT A V A I L A B L E  

5 e l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  @ElB' 

TIME-DFREPOKT ' P R t P A R E D  B Y '  bffPI;ELD.BAKRCrW 
D A Y  301 04 HR I 19 M I N  GMT OeD. A N A L Y S T  



.___ - - ____-- 
5 0 

5 o =OD. 

O l T B T B E  T E ii M 1-N-A-T l-OTJ7TEPG R T-TCU;TArE  LLTKE I I 

I DtNT I E- 1 CAT I OK --Fmr22D91P i A F F m  
ITEM NO. 2D91P 

- 
3 . 2 i R J T - W  326 * 2-L- ' G T o T s - € Q 7 N G r a z  

HR M I N  SEC COMPUTER i3 

5 0 3  STATE VECTOR (SELENOCEhiRIC 1950.0)  J 

X 2 5 9 8 0 3 1 6 0  KM DX - e 8 9 4 1 2 0 5 2  KM/SEC 
Y 1409,7504 KM D Y 0 632-3 46 60--KM7S-EC 
2 101103436 KM DZ e 3 9 2 5 2 9 8 0  KMISEC 

I 

5.7 DATA ARC LENGTH' 3 HRS 0 M I N  SOS= 2 0 9 4 0 5  

5.8 'DATA SUMMARY' 

S T A  DATA START STOP NUMBER STANDARD 
NO0 TYPE T I M E  T I M t  POINTS D t V I A T I O N M E A N  

12 cc3 3 2 m m O 9  113 O S l l T  - . U 7  
6 1  c3 3 2 6 / 2 2 5 0  3 2 7 / 0 1 0 9  1 3 1  0 2 8 9 8  e 0 3 2 7  

5 0 4  STANDARD DEVIATIONS A P R I O R I  

X 22.04 M DX 0 0 0 8 7 2  M I S  X 00000 M DX oO000 M/S 

Z 186.9 M DZ 010012 M/S 2 00000 M D2 sO000 M/S 
- 1 7 2 . 5 M D Y % 8 M /  .. Y a OOOT-M---DY--ZPO-iMTS 

5 0 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2669.04 KM ECC a 3 3 8 2 7 6  APF 167.317 DEG 

RCA 1779.40 KM PALT 41.3097 KM PER 2 0 8 0 5 5 1  M I N  
2250331 D t b  

- 
L 

L AN 1 7 9 a 0 6 l D E C I T r r . 9 2 6 9 D - t  G 1 t P  -353-0041 St c 
A n 3 9 8 0 6 8  KM AAL7-78-60,39 KM I A  
L A T  6.40124 DEC LONG 211.144 DEG 

5.6 LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  
I 

- 
T I M k  Ot RtPUK I 1 P K t P A K t U  t ) Y '  b A Y L t  U e  BAmUW I 
D A Y  301 9 04 HR 9 3 1  M I N  GMT , 0000 ANALYST 



501 u 0 0 0  1u LArID & - - 9 r  i' A P €-NO-. 

5 0 Z - E " F ~ C ~ - & ~ ~  - 3 - - 4 T - T - T 7 - 0 7 7 " Q - o N O  0 

ITEM NO. 2D91P 
I B L 

WR M I N  SEC COMPUTER B - 

5.3 STATE VECTOR (SELENOCEhTRIC 1 9 5 0 0 0 )  

X -178903698 KM DX -007396460 KM/SEC 

Z -400333469 KM DZ -100770220 KM/SEC 

- - 2363 KM U T  - r n Y 5 T r n 5 P  

A PRIORI  - 504 STANDARD DEVIATIONS 
-. 

X 10367 M OX 002404 M / S  X 1.367 M OX 00240  M/S 
Y 20.81 M DY 0 1 6 3 L I  F" I ; 5 6 - 8 1  M UY 01633 K7- 
2 18.93 M DZ 023786 M/S 1 18.93 M DZ 0 2 3 7 9  M I S  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 
- 

SMA 2690018 KM ECC 0336673 APF 167.375 DEG 
L m G 4 I Z  D t G  I N C  11.5124f D t b  I t-P Z U 3 6 U b U  3t.C 
RCA 1779.09 KM PALT 41.0017 KM PER 208.684 M I N  
A W  3601.28 KM A A L T  1863.19 K M  I A  l Z . 9 U Y t i  Utb 
L A T  0023823 DEG LONG 3 5 8 0 3 5 9  DEG .-. 

5.6 LUNAR HARMONICS USED' L R C  10/25/68 

5 0 7  DATA ARC LENGTH' 0 HRS 59 M I N  SOS= 2094.5 

508 DATA SUMMARY' 

I 

STA DATA START STOP N U l l l 0 E R  STANDARD 
N D a T Y F  E TIME T I M t  P m m  A T I ON M t A N  

1 2 c c 3  326/2252 327/0109 113 0311 - 0 0 6 7 6  
61 c3 326/2250 327/0109 13 1 02898 00327 

5.9 RESIDUAL PLOTS8 NOT AVAILABLE 

5olOREMARKS' MAP TIME REPORT FOR S I T E  '0 '  

TlME UP Rt-mAKtV B Y '  b A Y L t  V o - d A K K U W y  

DAY 301 9 04 HR 9 34 M I N  CMT 0 0 0 0  ANALYST 



' 503  STATE VECTOR (SELENOCENTRIC 1950.0) 

X 2598.8351 KM DX -089396948 KM/SEC 
Y 14-0-5T7x7 KM D Y e 5 9 9 9 4 9 4 5 K M T S  E-C - 

Z 1016.1708 KM DZ 039484993 KM/SEC 

5.4 STANDARD DEVIATIONS A PRIORI 

X 17068 M DX 0 0 0 7 0 4  F / S  X 00000 __  M DX ____ .OOOO _ _ _ _  M/S 
Y 137.0 M D Y T 2 T 4 - M / - 5  Y 00000 M DY oOOOO-M-/-j 
2 145.8 M D t  .08096 M/S 2 e0000 M DZ 00000 M/S 

5 0 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) - 
ECC a338320 APF 167.306 DEG 

T r - 3 3 3 - 0 . 6 5 S E C  
~ _ _ _ _ _ _ _ _ _  SMA 2 6 8 9 0 1 7  KM 

L A N - - T 7 9 * 0 6 0  DEG INC 12.1378 DEG 
RCA 1 7 7 9 0 3 7  KM PALT 41.2814 KM PER 208.566 MIN 
APO 3598.97 KM A A C m 6 K 8 8  KM T A  2 2 3 0 3 2 9  DkG 
L A T  6.51082 DEG LONG 21101O9 DEG 

506 LUNAR HARMONICS USED, L R C  1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 6 HRS 10 MIN  SOS= 21139 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE TIME T I M t  PoT-7m tVtAN 

12 cc 3 3Zb/223Z 32 I / U 4 3 Y  L Z Y  a 6  116 -0U9-4V 
6 1  C 3  3 2 6 / 2 2 5 0  327 /0109  131 e5223 -02181  

5.9 RESIDUAL PLOTS: NOT AVAILABLE 

5elOREMARKS' ***EPOCH REPORT 

-MFCJF7! E P O R T ' P  R E P A R E D X F T A Y L ;  E-D -BAR R O W - - - - - - -  
DAY 301 9 04 HR 9 50 M I N  GMT O o D o  ANALYST 



5.3 STATE VECTOR (SELFNOCENTRIC 1950.0) 

X -1789.3390 KM OX -e07456499 KM/SEC 

2 -39.904200 KM DZ -1.0828454 KM/SEC 
- I T O S S Z  KM DY - 1.3 / K r m m c  

A PRIORI -.- 5.4 STllNOARD DEVIATIONS ---. 

X a9724 M DX a01924 t"S X 09724 M DX 00192 M/S 
Y 14.24 M DY 013122 Iq/b Y 1 3 e L 4  M UY *131Z-M/b 
2 16.99 M DZ e18954 M / S  Z 16.99 M DZ a1895 M/S  

5.5 CORRESPONDING O R d I T A L  PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 
~ ~ ~ - 

SMA 2690032 KM ECC .3387 i6  APF 167.363 DEG 
LAN l / t l .4(1 D-eT353 V E G  i tr  Z m i L  StC 
RCA 1779.07 KM PALT 40.9766 KM PER 208.700 M I N  

I A t J P 3 6 0 1 . 3 1  KM A A L T  lU63.46 KM IA l L 0 4 Y t l U  Utb 

- - 

L A T  .029122 DEC LONG 358.336 DEG 

5.6 LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 0 HRS 59  MIN SOS= 21114  

5.8 DATA SUIYMARY, 

STA 'DATA START STOP NUMBER STANDARD 
NO. TY P E T I M t  T IIVit PUlNlS UtVAAilUN M t A 7  

- 

1 2  cc3 5 2 6 / Z 2 5 Z  3 L  ( / 0 4 3 Y  L Z Y  o t j  f i b  -.cmsu 
6 1  c 3  326 /2250  327/0109 1 3 1  05223  -.21dl 

5.9 RESIDUAL PLOTSf NOT AVAILABLE 

5olOREMARKS' MAP TIME REPORT FOR SITE I D ' .  

TIME OF REPOKT ? PREPARED U Y '  G A Y L t  D e  BAKKUW 
DAY 301 9 04 HR 9 53 M I N  GMT 0aDm ANALYST 



5 0 3  STATE VECTOR (SELENOCENTRIC 1950.0) 

X -495003998 KM DX -089477494  KM/SEC 
Y 2970.3749 KM D Y - a 43-1TT9X 6 K W S  ET- -  
2 1723.0195 KM DZ 0 1 2 6 3 0 0 5 6  KM/SEC 

A PRIORI - 5.4 STANDARD DEVIATIONS 

X 11202  M DX 0 1 5 0 2 1  M i J  X .OOOO M DX a0000 M/S 
Y - 4 8 1 0 5  M DY e 2 2 3 0 - 9  M/S Y . o - ~ n - u o - o - - K / - s  

Z 85609  M DZ e30386 M/S 2 .OOOO M DZ 00000 M I S  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.72 KM ECC 0337020 APF 181.105 DEG 

RCA 1782.57 KM PALT 44.4767 ' K M  PER 208.514 M I N  
LAN /840.365 DEG 1 K ~ e 1 0 0 5  D t G  TkP - 4.58 s t 7  

APO 3594.8 I KM A A L T  1856.18 K M  FA 2010740 D t  G 
L A T  7.88795 DEG LONG 205.874 DEG 

506 LUNAR HARMONICS USED1 L R C  1 0 / 2 5 / 6 8  

5 0 7  DATA ARC LENGTH' 3 HRS 0 MIN SOS= 986,65 

508 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO0 TYPE T I M i  TTM-N-TON i Y t A N  

4 1  c3 4 9 / 0 6 1 4  4 9 7  39 0 1 1 Y  - a U f Y 3  
4 1  c c 3  4 9 / 0 7 0 5  4 9 / 0 8 3 4  1 8 1  a2617  -e1138 

. 1 2  c 3  49 / 0 706  49/0/09 4 .OZ6 . 0 7  
1 2  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  43  .la59 -00529 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

I l p r c U l -  REPWiI' r n P 7 L  * P 
DAY 301 9 06 HR t 14 MIN CMT 0 o D o  ANALYST 



--- 
3.1 w !.a NU. S U n  P - - T P i t ' t  NU. 

5.2 t P O t H  DAY 49 9 i - 3 2  t i F O - 3  ITT--m ----. S E V o T J V V u o  184 
I T E M  NO. 3 D 9 1 P  

HR M I N  S E C  COMPUTER B , 

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1950eOI 

X -535.43656 KM DX 1,7306770 K M / S E C  - 6.8385 KM DY - e L L  14L UT6 K M L S t C  
Z -609.95634 KM D Z  -079130784 KM/SEC 

A P R I O R I  .-.- 5.4 STANDARD D E V I A T I O N S  - - 
X 83.72 M DX 030036 M / S  X 83.72 M DX 03004 M I S  
Y 13.26 M DY 055290 M / S o 2 6  M DY 0 5 5 2 9  M Y  
L 107.2 M DZ 081382 M/S 2 107.2 M D Z  e8138 M / S  

5.5 CORRESPUNDING O R B I T A L  PARAMETERS ( S E L E N O G H A P H I C  T R U E  O F D A T E )  

SMA 2689.87 KM ECC e337487 A P F  181.141 D E G  
L A N  18 3 6 ' 3 F T - - D i 3 m V Z 6 9 B Z  D t b  i t-IJ - 1431 S t C  
RCA 1782.07 KM P A L T  43.9799 KM PER 208.647 M I N  
APO 3591.66 KM A A L T  l65905,I KM I A  394.501 U t b  
L A T  1.53697 DEG LONG 359.561 D E G  .- .-_ 

5.6 L U N A R  HARMONICS U S E D '  L R C  10/25/68 

507 D A T A  ARC L E N G T H (  1 H R S  16 M I N  SOS= 986.11 

5.0 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO. T Y P E  T I M E  T I M t  P O I N T S  D t V  I A T  I O N  M t A N  

4 1  c3 49/0614 4 9T(r65 2 39 01191 - . 0 / Y 5  
4 1  cc3 49/0705 49/0834 181 e2617 - 0  1138 
12  c3 49/0 /06 4910 IU9  4 r U  .Ut156 
12 cc3 49/0613 49/0659 43 01859 -a0529 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5.10REMARKS' MAP T I M E  REPORT FOR S I T E  I D '  

T l M t  UP Rt-PAKtU t 5 Y '  U A Y L L  U a  
DAY 301 9 06 H R -  9 16 M I N  GNT 0.0. A N A L Y S T  

- - 



5 . QRBTDETERM-TNAT 1 0 Y - Z  EP(JRT-(LUNAR-ETLC-~-~)--. - - 

501I;rD 0 0  I D t N T I P A C A T I O N  NO. 3D9Zt.' -FE-IPC 

5.2 EP OCH DAY 49 v 6  9 13 9 0.000 GMT S t Q . N O . 8 7  
ITEM NO. 3D92P 

I 

Hi? N I N  SEC COMPUTER 6 

- 5.3 STATE VECTOR (SELENWENTRIC 1 9 5 0 . 0 )  

X -493040974  KM DX -089187036  KM/SEC 
Y 2961.4340 KM DY -0435776623 KMTSEC 
Z 1739.0247 KM DZ 013185122  KM/SEC 

5 0 4  STANDAR3 DEVIATIONS P P R I O R I  

X 38.59 M OX 005313 M / S  X 00000 M DX o O 0 0 0  M/S 
Y 161.9 M DY 007727  M/S Y 00000 M-DY .OO-O%-K/S 
f 285.7 M DZ 010416 M/S 2 00000 M DZ .OOOO M/S 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

ECC 0337032  . APF 181.391 DEG SMA 2688.78 KM 
L A N 1 8 4 0 1 4 0  O E G  I N C  2102.646 DEG 
R C A  1782.58 KM PALT 4 4 0 4 8 7 8  KM PER 2 0 8 0 5 2 1  M I N  

L A T  8 0 1 9 0 7 6  DEG LONG 205.847 DEG 

Ti-P -483475- ' -3~C- - - - - -  

APO 3 5 9 3 7 9 P 5 G e P 0 7  

____-_ 

5 0 6  LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

507 DATA ARC LENGTH' 6 HRS 10 M I N  SOS= 22068 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
- i = k  T I M t  T I M t  P O I  N n m o r K E A 7  

41 L3 4 9 / U 6 1 4  K"7D632 39  o b L 8 8 -  - . 1 6 " , B  
4 1  cc3 4 9 / 0 7 0 5  49  / 120 3 412 a 9 1 6 0  -00397 
12 C3 49; 00161 - 3 3 9  
12  cc3 4 9 / 0 6 1 3  4 9 / 0 6 5 9  43  0 7 6 7 5  0.2398 

5.9 RESIDUAL PLOTS' NOT AVAILABLE 

5*1OREMARKS@ ***EPOCH REPORT 
- 

llMt UP K t P m '  rR-emR- 
DAY 301 9 06 HR v 32 M I N  GMT 0000 ANALYST 

. .. . . . .. . .. . ..... ~ . .. . . __ .. - . . . - . 



--- X -534.02546 KM OX 1.7250155 KM/SEC 
Y * -1588.6098 KM ~ 0 Y---'o 2 I 7 1 5  187 - KM / S E C  . ̂ -I 

Z -611083822 KM D Z  -e80640315 KM/SEC 

."----I ...- _- - . 

5.4 STANDARD DEVIATIONS A PRIORI 

X 30.06 M OX 010563  M / S  X 30.06 M OX 0 1 0 5 6  M I S  
Y 309bl M VY . I s m  r 3  Y 3.5a M U Y  .i$PF-Mtf-------- 
2 33.42 M DZ e27649 M/S Z 33.42 M DZ 0 2 7 6 5  MIS  

- .  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2 6 8 9 0 9 3  KM ECC 0337500 APF 181.428 DEG 
L A N  183.409 D t G  INL 2 l O Z ~ b  i P P  -tjT-z52- 
RCA 1 7 8 2 0 0 8  KM PALT 43.9890 KM PER 2 0 8 0 6 5 4  MIN 

LAT 1.47744 DEG LONG 359.6oa DEG 
- P A L 1  182Y.69 KM 1A 3940- 

.-. -. 
506 LUNAR HARMONICS USED, LRC 1 0 / 2 5 / 6 8  

5 0 7  DATA ARC LENGTH' 1 HRS 1 6  M I N  SOS= 22048 

508 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
" 0 0  T Y E  T I M t  T I M t  P C T T N T S T A T I  ON M t A N  

4-G 49/Ub52 3 Y  062 - 0  1 - 7  
41 cc3 49 /0705  49 /3203  4 1 2  0 9 1 6 0  -e0397 
12 c3 49/0706 4 Y / O I O Y  4 m U l 6  - 33Y 
12 cc3 49/0613 4 9 / 0 6 5 9  43 07675 -02398 

i 

5 0 9  RESIDUAL PLOTS' NOT AVAILABLE 

5elOREMARKS' MAP TIME REPORT FOR S ITE f D '  

T I M t  OF RtPOHT 8 PKtPAKtU l3Y' bAYLI=. Ue .ARRuW 
DAY 301 9 06 HR 9 35 MIN GMT 0000 ANALYST I 



5.3 S T A T E  VECTOR ( S E L E ? J O C E h T R I C  1950.0)  

X 497088651 KM OX -1.4923542 K M / S E C  
Y 1342.2242 KM D Y 0 1-2T3-9-1-1-O-K-M7S EC- 
Z 1322.2630 KM D Z  -012492001  K M / S E C  

5.4 STANDARD D E V I A T I O N S  A P R I O R I  

X 92.12 M DX e01122 M / S  X 00000 M DX 00000 M I S  
Y 344.2 M DY 005208 M / S  Y ~ O ~ ~ O ~ O ~ ~ - ~ ~ O O ~ O O - ~ / S ~  
Z 474.5 M DZ 019389 M/S Z 00000 M D Z  00000 M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.29 KM ECC 0336754  A P F  169.554 DEG 

RCA 1783.66 KM P A L T  45.5704 K M  PER 208.580 M I N  
-7P-3.91 KM 
L A T  11,3792 DEG LONG 224.968 D E G  

L A N  14608-C 11 6 7 3 - € n f -  P - 1 ~~~~ 

A n 6 0 8 2  K M  268.143 U t 7  rA 

5.6 LUNAR HARMONICS U S E D ’  L R C  1 0 / 2 5 / 6 8  

5.7 D A T A  ARC L E N G T H ’  3 HRS 0 M I N  SOS= 3490.1 -- 

5 .8  D A T A  SUMMARY’ 

S T A  D A T A  S T A R T  STOP NUMBER STANDARD 
NO. TYPE T I M E  -01 NTS D t V I A T I O N  MEAN 

41 c 3  3 2 9 / 0  m m - 5 9  r 3 6 6 /  . O U 3 7  
12  CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 6  190 e3809 00562  

509 R E S I D U A L  P L O T S ’  NOT A V A I L A B L E  

5.10REMARKS’ ***EPOCH REPORT 

T I M t  0 F R E P O K T  # PR--oTA-RRO- 
DAY 301 e 05 HR p 07 M I N  GMT 0 o D o  A N A L Y S T  



5.3 S T A T E  VECTOR (SELEWOCL.;4TRIC 195000) 

X -176395457 KM DX -e31690170 K M / S E C  

02 - 1 , 0 6 2 7 7 0 4  K M / S E C  2 127a21922 KM 
Y 2 5 W - 5 2 6 6 K M U Y  -1.. 2 6 3 6 8 9 T - K M f S E C  

.- - -_ . ._ -" I-  . _  

A P R I O R I  -.- 5.4 STANDARD O E V I A T l O N S  - 
X 4a995 M DX e07542 M J S  X 4.995 M OX a0754 M/S 

Z 345.6 M D Z  039403 M / S  2 345.6 M DZ a3940 M / S  
Y 136 06 M DY .ZtlL.ll3 F . * ' Y 6 . 6  M VY *Lcrr81475-------- 

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E I  

SMA 2689.56  KM ECC a336963 A P F  1 6 9 0 6 1 0  D E G  

RCA 1783.28 KM PALT 4 5 . i a 8 4  KM P E R  208.612 M I N  
L A N  146.562 DtG I N C e - m i ) t L 7 5 Y 9 - 6 t O - - V  

APU 529508cC KM A A L  I l63le ( 3  KM I A  1 . 3 Y 9 - 3 n - - x n .  
L A T  1.76544 DE6 LONG -. 317.949 D E G  .- 

5.6 L U N A R  HARMONICS U S E D '  L R C  10/25/68 

5.7 D A T A  ARC L E N G T H '  0 H R S  2 8  M I N  SOS= 3487.1  

5.8 D A T A  SUMMARY' 

S T A  D A T A  S T A R T  STOP NUMBER ST.ANDARD 
NO. TYPE T I M E  T I M  P U T b T S  D t V  I A T I ON M t A N  

41  c3 329Y0706 32--6 159  0 3 6-6 l .003I---- 
1 2  CC3 3 2 9 / 0 6 5 0  3 2 9 / 0 9 1 6  190 e3809  00562 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5 e l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  CF' 



5.3 STATE VECTOR (SEL5NOCENTHIC 195OoO) - 

5.4 STANDARD OEVIATXONS I 

A PRIORI 

X 24.26 M DX 000279 __.- ?"S X 00000 M DX 00000 M/S 

f 11863  M DZ 0 0 5 1 4 1  M/S Z 00000 M '2 .OOOO M/S 
Y 86.94 M DY .01482 rt/S Y ~ O O ~ O O ~ ~ M ~ D Y ~ O O ~ O O ~ M ~ / S ~  

5 0 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) - 
SMA 2689.32 KM ECC - ~ 0336764 _ _  APF 168.780 DEG 
LAN 1 4 7 0 6 3 7  DEG INC 1 1 0 8 8 8 4  DEG T-FTyT8-4-9Ti-8-SXC 
RCA 1 7 8 3 0 6 5  KM PALT 4 5 0 5 6 4 7  KM PER 208.584 M I N  
APO 3594.99 KM A A L i Y 8 5 6 . 9 0  K M  TA 26-60763 'DE6 
L A T  1 1 0 6 0 4 5  DEG LONG 2 2 4 0 9 1 6  DEG 

506 LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5 0 7  DATA ARC LENGTH( 6 HRS 10 M I N .  SOS= 8618.2 

5.8 DATA SUMMARY' 

START STOP NUMBER STANDARD 
T I K € - - - - P T i T N r S m N V  

STA DATA 
NO0 TYPE TIME 

41  c3 3 29 / 0 7 06--523i7U9T7----Ie6 0 041.15 .lU51 

1 2  c c 3  3 2 9 / 0 6 5 0  3 2 9 / 0 9 1  I 191 0 4 3 8 9  
4 1  CC3 3 2 9 / 1 0 2 3  329 /1247  1 9 7  04614  - 0 0 0 1 9  

TIME OF REPORT' PREPARED 8 Y '  GAYLE D e  BARROW 
D A Y  301 9 u r n  s 21 M l N  t t y  I U.U. I , . , A T V S . T - - - - - - - -  



507-m r n m m r n -  
--- 

5.1 a 

5.2 EP O-AY 329 * 7 t 21 1 15.18(J (JMT T R S . - r J o o  L U /  

-- ~ A r t  NU. 
LTEM NO. 2F92P 

T 00. IDtNTIblCA mru NU. L1-m 

HR M I N  SEC COMPUTER B ~- 

5 0 3  S T A T E  VECTOR (SELENOCig '4TRIC 1 9 5 0 0 0 )  

X -1760,4591 KM OX -031813011  KM/SEC 

Z 132.91242 KM 02 -1 ,0691961 KM/SEC 
-52.64626 KM DY - 3 9 0 = 8 - X M r c r ; r  

A PRIORI - -.- 5 0 4  STANDARD D E V I A T I O N S  -. 

X 1.861 M DX ,01969 M / S  X 1.861 M OX e0197 M/S 
- 7 3 6 - 0  5-4--M--DY1U7r44-M I 5-U36-<54-M-"-OY--o-O7 14--Mf S- 
Z 89.91 M DZ 009845 M / S  2 89.91 M 02 00985  M/S 

5 0 5  CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE O F D A T E )  

SMA 2689.60 KM ECC 0336971 A P F  168.835 DEG 
LAN 14 I o  3 r U D E G a C - P  L m n 7  
RCA 1783028 KM P A L T  45.1899 K M  PER 208.616 - N I N  
n - 5 0 9 1  KM A A L  I i w r . t i 2  K M  I A  lo3m34 LJLb 
L A T  1.96278 DEG LONG -. 317.947 DEG 

5 0 6  LUNAR HARMONICS U S E D '  L R C  1 0 / 2 5 / 6 8  

5 0 7  D A T A  ARC LENGTH'  0 HRS 28 M I N  SOS= 861704 

508 D A T A  SUMMARY' 

STA D A T A  S T A R T  STOP NUMBER STANDARD 
NO.TYPE T I - N Y T - I  K t  P-----' 

---6U 041 13 0 1 - 7  
4 1  CC3 329/1023 329 /1247  197 0 4 6 1 4  -.0019 
12  CC3 . 329 /065(3  3 2 9 / 0 9 1  I 1 9 1  04 8 0 0- 

5 0 9  R E S I D U A L  P L O T S ?  NOT A V X K X E L E  

5 o I O R E M A R K S t  MAP T I M E  R E m  FOR S I T E  t ) .  t 

i 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 301 * O b  HR 9 5 4  M I N  GM T U o D o  A N A L Y S I  



J3Za f ~(j i~2rjcl  
I__ - I___- 

5 .  ORBIT RETERMINATiON REPORT (LUNAR ELL IPSE)  
-- 
TAPE NO. 
ITEM NO. 3F91P 

-. 
5.1 0.D. IDENTIFICATION NO. 3F91P 

5.2 EPOCH DAY 52 9 0 ' 50 ' 0.000 GMT s E T L - - K 0 7 - - 1 8 7  
HR -_ M I N  SEC COMPUTER 6 

5.3 STATE VECTOR (SELEflOCENTRIC 1950.0) 

X -207105079 KM DX -040445824 KM/SEC 
Y 1232.1142 KM DY -1. 14ZT92-0-K.TSEC 
Z 145801766  KM DZ -m43826780 -____ KM/SEC 

A PRIORI - 5.4 STANDARD DEVIATIONS - 
X 323.2 M DX m06458 M.5 X .OOOO M O X  .OOOO M/S 
Y 299 0 5 M DY 0 ls2TZ4-M/ S Y e O - C K ) ~ D T - - X O - O 0 - M - f S -  
Z 719.3 M DZ 026410 M/S 2 e0000 M DZ 00000 M/S 

5 . 5  CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

ECC m335846 APF 183.414 DEG SMA 2688.36 KM 
LAN 1 4 6 X F 9 n E G  I NC 20 m 8499  D E n F - r 2 T K 9 T 9 3 p S E C  
RCA 1785.49 KM PALT 47.3984 KM PER 208.472 M I N  

-- -- __ --- 

-9m4 KM A A n 8 5 3 . 1 5  KM T A  242.840 V t G  
L A T  19,0132 DEC LONG 211.682 DEG ' 

506  LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 3 HRS 0 MIN SOS= 4725.3 

5.8 DATA SUIYMARY' 

S T A  DATA START STOP NUMBER STANDARD 
N O .  TYPE TIME T m - m - 7  

6 2  c3 32/012 f 52/0312 1 1 5  031 'j o l d 3 3  
6 2  cc3 52 /0052  5 2 / 0 1 1 3  1 8  .4584 0 00 8 4  
1 2  c 3  5 2 / 0 0 5 4  5 2 / 0 1 1 3  20 m 8 - 0 0 4 2 6  

5 2 / 0 3 1 3  1 9 8  03324 -m1372 1 2  c c 3  52/0124 

5.9 RESIDUAL PLOTS( NOT AVAILABLE 

5olOREMARKSt ***EPOCH REPORT 



5.3 STATE VECTOR (SELENOCENTRIC 1950.0)  

X -572.97073 KM OX 1.7193873 KM/SEC 
Y -1584.3641 KM D Y - e 2 3-93 5 T 7 ’ 3 - x M - T s E c  
2 -604060323 KM DZ -080067052 KMISEC 

A P R I O R I  
, .-. 5 0 4  STANDARD DEVIATIONS 

-. 

X 86.47 M DX e27027 P , S  X 86.47 M OX e2703 M/S 
-3.6 M DY e 2 8 3 4 - T l G ” G ’  6 M DY mZ8-37+7Lf- 

Z 373.2 M DZ 066654 M/S 2 373.2 M DL a6665 M/S 

5 0 5  CORRESPONDING, ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2689.22 KM ECC e336062 APF 1 8 3 0 4 1 2  DEG 
LAN 143.464 D t G  f K n X 5 0 9  DEG rpw - i3 i ;>zz  s t C  
RCA 1785.47 KM PALT 47.3841 KM PER 268.572 M I N  

- A P O 2 . 9 6  KM A A l I l - - T X F e 8 /  Kly I I A  39L.Y30 U t c J  

L A T  1 0 6 5 6 4 9  DEG LONG -_ 322.109 DEG .-. 

5.6 LUNAR HARMONICS USED’ L R C  1 0 / 2 5 / 6 8  

- 5.7 DATA - ARC LENGTH1 O HRS 40 M I N  SOS= 4725.1 

508 DATA SUMMARY, 

NUMBER STANDARD 
D t V I X T 7 - V  

-_ STA DATA START STOP 
NO. TYPE T IME TIME POINTS 

6 2  c3 5 2 / 0 1 2 7  5 2 / 0 3  12 17-5 . 23-13 9 e 1235-  
62  c c 3  5 2 / 0 0 5 2  5 2 / 0 1  13 18 .45a4 00084 
12 c 3  5 2 / 0 0 5 4  5 2 / 0 1 1 3  20 04 -00426  
12 c c 3  5 2 / 0 1 2 4  5 2 / 0 3 1 3  19 8 0 3 3 2 4  0.1372 

5.9 RESIDUAL PLOTS( NOT AVAILABLE 

SolOREMARKS, MAP TIME REPORT FOR S I T E  ‘ F f  

T I M t  OF R m T ’  fl-AVX- - . . A R R O W - - - - - - -  
DAY 300 9 07 HR 31 M I N  GMT 0.0. ANALYST 



X -2078.4444 KM DX -440595683 KM/SEC 
Y 12F9-097 KM- D Y-1.137 935-7--K-l4 / S E C--- 

DZ -044423926  KM/SEC 
.__I_ ________- 2 1442.3707 KM 

5.4 STANDARD DEVIATIONS A PRIORI 

X 136.3 M DX 0 0 2 7 0 5  M;S X oO000 M DX 00000 M I S  
Y 126.8 M DY * o w ? - - M / - s  Y eO'TTOO M C)T-TOOOBTT- 
2 306.4 M 02 .11853 M/S Z .OOOO M DZ 00000 M I S  

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.32 KM ECC _____ 0335876 ._________ ~ APF 184.154 DEG 

RCA 1785.38 KM PALT 47.2895 KM PER 208.467 MIN  
LAN 146.138 DEG INC 20.3250 DEG fFp--?2-7T9T88-S€Cp. 

APO 3591.26 KM A A C T T 5 3 . 1 7  KM T A  2 4 2 . B T - T  

506  LUNAR HARMONICS USED' LRC 1 0 / 2 5 / 6 8  

5 0 7  DATA ARC LENGTH' 6 HRS 10 MIN SOS= 38063 

508 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO. TYPE TIME TIME POINTS DkVIAT- 

6 2  L3 5z/012 i 3,2/0;312 113 0 6-8-4- . O r  
62  c c 3  5 2 / 0 0 5 2  52 /0113  18  0 8 8 0 3  - 0 4 9 5 1  

1 2  cc3 5 2 / 0 1 2 4  5 2 / 0 6 4 3  4 1 4  0 9 1 0 2  -02353 
12 c3 s 2 m 5 4  5 2 / 0 1 1 3  20 0 8 -.L~L r 

549 RESIDUAL PLOTS' NOT AVAILABLE 4 

5olOREMARKS' ***EPOCH REPORT 

T I M t  U t  K t m T t  YKEPAREOBY'(SAYLtL.-BARROW------- 
DAY 300 9 07 HR s 5 1  MIN  GMT 000. ANALYST 



5.1 0 

5.2 tJ 'OCH D A Y  ' 2L t 1  i 3 3  t 3[.81(J b M T  stu.70. l t l Y  

.- 
00. Ut T PlLA TIOIL NO. 3 t - Y Z t . '  I k P t  NO. 

I T E M  NO. 3F92P 

HR M I N  SEC COMPUTER 8 
_. 

5.3 S T A T E  VECTOR ( S E L E h O C E N T R I C  1950 .01  

X -574 .91238  KM DX 1 . 7 2 5 3 9 4 8  KM/SEC 

2 - 6 1 3 0 0 2 5 1 2  KM D Z  - 0 7 8 5 9 0 1 4 0  KM/SEC 
5 8 O . Z P D Y  - 0 2 4 6 2  4-Wj-3KIY-f- 

A P R I O R I  .-.- 5 .4  STANDARD D E V I A T I O N S  
31 

X 3 8 . 3 2  M OX e 1 1 3 0 0  M / S  X 38 .32  M DX 0 1 1 3 0  M I S  
Y I 8 . 2 5  M DY . l Z Z 7 9 - A ; ' S Y . Z 5  M UY e1228 M Y  
Z 1 6 6 . 6  M DZ 0 2 8 7 2 3  M / S  2 166.6 M DZ , 2 8 7 2  M / S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS (SELENOGRAPHIC TRUE O F D A J E )  

SMA 2 6 8 9 . 1 7  KM ECC , 3 3 6 0 9 8  A P F  1 8 4 . 1 5 5  DEG 

RCA 1 7 8 5 . 3 4  KM P A L T  4 7 . 2 5 4 1  KM PER 2 0 8 . 5 6 6  M I N  
55l.YJl ULL 

L A T  1 .35847  DEG LONG 3 2 2 . 0 3 9  DEG 

L A N  145<7-1IO-77EG I N C  20.32-6f-atG 1 PP - 13l.%BT--CF7'---- 
APO 3592.99 KM A A L T  1624uYU KM I A  

-. I_ 

5 . 6  LUNAR HARMONICS USED'  LRC 1U/25/68 - 

5.7 D A T A  ARC LENGTH'  0 HRS 4 0  M I N  SOS= 3 8 0 6 3  

5.0 D A T A  SUMMARY' 

S T A  DATA S T A R T  STOP NUMBER STANDARD 
NO. TYPE T I M E  T I M t  P O I N T S  D t V I A T - 1 - 7  

6 2  c 3  5 2 / 0 1 2 7  5 2 m 3 1 2  17-5 e 68-45 4 0 - 0 7  
6 2  cc3 5 2 / 0 0 5 2  5 2 / 0 1 1 3  1 8  0 8 8 0 3  - 0 4 9 5 1  

-02t12 i 12 c3 5 2 / 0 0 5 4  5 2 / 0 1 1 3  20 e 8 7 0 8  
. 12 c c 3  5 2 / 0 1 2 4  5 2 / 0 6 4 3  414 0 9 1 0 2  - 0 2 3 5 3  

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A G L E  

5 o l O R E M A R K S '  MAP T I M E  REPORT FOR S I T E  ' F '  

T I M t  OF R t P O R T t  P K t P A K t D  i3Yq b A Y L t  C ,  SAKKOW 
D A Y  3 0 0  t 07 HR t 5 4  M I N  GMI 0.00 ANALYST 



-~ 

_ _  _-I_ ll__-l__ 

5 . 6 R B - 1 - T  D-FTE R rcTTNA-TT-0N-R E P 0 R T--(%m A E L L I P S  E 1 

-. -KJATET'O~ 7. 

5 o I T Z D .  I D E N J I F I C A T I O h  NO. 3D91M 

5.2 E-POCH DAY 48 9 19 ' 42 ' 0.000 GMT 
I T E M  NO. 3D91M 
S-E QY-N 0-019- 
COMPUTER 8 

----- 

-_.-.I __.- I--- 

HR M I N  SEC _____ ~ -- - ~ -  

5.3 S T A T E  VECTOR ( S E L E N O C E N T R I C  1 S f j O . O )  

X -191.36381 KM O X  -090749793 KM/SEC 
Y 309200204 KM D Y - 0 3 1 7 9 5 2 6 1 K M / S  E-C 
Z 1671.2514 KM DZ e 19397786 KM/SEC 

5.4 STANDARD D E V I A T I O N S  A P R I O R I  - 
X 23.06 M DX e03835 M / S  X .OOOO M DX ._- e0000 I - .. - - M I S  

2 229.5 M DZ 007696 M / S  2 e0000 M D Z  e0000 M I S  
Y 119.3 M DY .06046 M-fS Y .OOOO M DY .0000 M I S  

5.5 CORRESPONDIhG O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

ECC .336760 APF 180.854 DEG 
T F P ~ 5 1 7 7 Y O i i - 7 3 3 7  

SMA 2688.86 KM 
L A N  1 9 0 0 1 7 8 T E G  I N C  20.9257 DEG 
RCA 1783.36 KM P A L T  4502685  KM PER 208.530 MIN 
APO 3594035  KM AALT-l-8-5Fo 26 KM J A  196.587 BEt 
L A T  6.14503 OEG LONG 206.532 DEG 

5.6 LUNAR HARMONICS U S E D '  LRC 1 0 / 2 5 / 6 8  

5.7 D A T A  ARC LENGTH'  2 HRS 40 M I N  . ' SOS= 749.37 

5.8 D A T A  SUMMARY' 

S T A  DATA S T A R T  STOP NUMBER STANDARD 
NO. TYPE T I M E  TIK€ POI-NTS DEV I A-TI ON MEAN 

62  c3 4 8 / 2 3 1 3  4812203 1 52 0202-9 0 0 3 0 1  
6 2  cc3 4 8 / 1 9 4 2  4 8 / 2 0 0 3  26 0775 -00757 
1 2  cc3 4 8 / 2 0 1 3  4 8 / 2 1 5 7  166 e1894 -00189 

T I M E  OF REPORT' PREPARED B Y '  GAYLE D o  BARROW 
DAY 301 9 06 HK 9 5 3  M I N  GM T U.0. A N A L Y S I  



__ 
5.1 0 0 U a  IUtNIIFICATIUN P t b e  5UY.l M I A K  NU. 

5.2 tPOC n DAY 49 9 I I 32-1 25.310 GMT s € m o .  190 

.- 
ITEM NO0 3091M 

HR MIN SEC COMPUTER B 
_ _ _  

5.3 STATE VECTOR (SELENOCENTRIC 1 9 5 0 0 0 )  

X -533.89098 KM DX 107283083  KM/SEC 
Y -1389.1317 KM V Y  LZ 283266 KM75tL 
Z -610002192  KM DZ -079816282 KM/SEC 

A PRIORI .-.- 5.4 STANDARD DEVIATIONS - 
X 134.5 M DX a09973 Mi's X 134.5 M DX a0997 N/S 
Y 2l .82 M DY a 1 2 / 3 3  M I S  Y 27.82 M UY e l Z 1 3  M I S  
2 58.09 M DZ a22933 M/S Z 58.09 M DZ e2293 MIS 

5 0 5  CORRESPONDING ORBITAL PARAMETtRS (SELENOGRAPHIC T R U E  OFDATE) 

SMA 2689.99 KM ECC e337567 APF 181.125 DEG 
LAN 1830632-DEC INC 20.953nEG 
RCA 1781.94 KM PALT 43,8480 KM PER 208.661 MIN  

It-P - 8 - 7  
a____ 

APO 3598.U4 KM AA-L-mT KM T A  3 5 4 0 5 ( 1  Dtb 
L A T  1 0 5 3 7 8 7  DEG LONG 359.611 DEG .-. 

5.6 LUNAR HARMONICS USED' L R C  1 0 / 2 5 / 6 8  

5.7 DATA ARC LENGTH' 11 HRS 47  -_ M IN  SOS= 470e39 

5.8 DATA SUMMARY' 

STA DATA START STOP NUMBER STANDARD 
NO, TYPE TIME T I M t  POINTS DtVl A T I - O V  

62 c3 4 8 / 2 0 1 3  4 8 / m  7 3 2  .LULY 0 0 3 7  
62 c c 3  4 8 /  1 9 4 2  4 8 / 2 0 0 3  20 0 0775  - 0 0 7 5 7  
12 cc3 ' 48 /2013 4 a / 2 ~ 3  I 166 018 4 - r U l U Y  

5.9 RkSIDUAL I.' LOTS' NOT A V A I L A L j L t  

5elORtMAKKS ' MAP T I M t  KWORT t-UK Slit ID' 

PREPARED B Y #  GAYLE De BARROW 
DAY 301 9 06 HR 9 5 1  M I N  bM 1 U a D o  ? " 4 7 I V 3 T - - - - - - - -  
TIME OF REPORTS - 



-Yii-P-E-Fio-F- -. - 
ITEM NO. 3F91M 

5 0 1  0.D. IDENTIFICATIOA H O e  3F91M 

5 o 2 T F O C H  DAY 5 1  9 1 4 7 - Z 5  ' 00000 GMT sE.~No.i---l3- 
HR - M I N  I SEC COMPUTER E3 

5 0 3  STATE VECTOR (SELENOCEfdTRIC 1950.0) 

----- X --_ -2076e0513 KM D X  -a39379966 KM/SEC __-- 
Y 12d4;90U2--KM 
2 1 4 5 0 0 6 2 0 8  KM DZ n e 4 4 3 8 2 5 4 7  KM/SEC _______- 

0 Y - 1 . 1 4 9  0 8 4 3 -KCI / S E C-- -- 
- ~ - -  __________ 

- 5.4 STANDARD DEVSATIONS A PRIORI 

X 5 5 - 7 5  M DX 001165 M 5 X 00000 M O X  00000 M I S  
Y 6 1 0 6 1  M DY 001804 Edi/S Y 00000 M DY eOOOB-M7-S 
Z 132.0 M 02 003682  M/S 2 00000 M DZ oO000 M/S - 

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) 

SMA 2688.43 KM ECC 0336302  APF 1820968  DEG 
LAN 152.894 DEG INC 20,9871 D E - F T 2 - 7 T 9 T 8 - 5 T V  
RCA 1 7 8 4 0 3 0  KM PALT 46.2135 KM PER 2 0 8 0 4 8 0  MIN  

L A T  19,1760 DEG LONG 217.930 DEG 

- - ~  

APO 3 5 9 x 5 5  KM AA L T-T6X.T6 KM T A  243.539 D t G  

5.6 LUNAR HARMONICS USED' L R C  1 0 / 2 5 / 6 8  

5 0 7  DATA ARC LENGTH' 2 HRS 40 MIN SOS- 3252.0 

508 DATA SUMMARY' 

STA DATA START STOP NUMBER STAkDARD 
NO0 TYPE T I M t  TIMt P O I N T S  D t V  I A T  IUh M t A N  

62 cc3 31/1423 31/164L ZZY .LY  I1 - 0 V 1 3 Y  
4 1  c3 51 /1425  5 1 / 1 5 5 7  1 5 2  0 3 8 0 7  -00164 - 

509 RESIDUAL PLOTS' NOT AVAILABLE 

5olOREMARKS' ***EPOCH REPORT 

-~ TAME Ot- RtPmT' P K t P A K t V  B Y Q  b A Y L t  V o  B A W W  
DAY 300 9 07 HR 9 10 M I N  GMT O o D e  ANALYST 



594 STANDARD D E V I A T I O N S  A P R I O R I  

X 117.7 M DX a06131 M/S X 117.7 M DX - a0613 MIS 
Y 29gU5 M DY buyu21 M I '  .J Y 27.05 M UY .C)Yt)z M / 5  
Z 82.19 M DZ a12519 M/S Z 82.19 M D Z  e1252 M I S  

5.5 CORRESPONDING O R B I T A L  PARAMETERS ( S E L E N O G R A P H I C  TRUE O F D A T E )  

SMA 2689.27 KM ECC a335765 A P F  183,256 D E G  
i ~ t ~ ~ 4 x r n ~ ~  t G I N C  ZU.9-693 D t C j  I P t J  a 9 / 4  S t C  
RCA 1786.31 KM P A L T  48.2181 KM PER 206.578 M I N  - 
APO 3592.24 KM A A L T  1 6 3 4 a l 5  K M  I A  3 > L a 8 f L  Utb 
L A T  1.74182 DEG LONG 322.087 D E G  .-. , -- 

5.6 L U N A R  HARMONICS U S E D (  L R C  10/25/68 

5.7 D A T A  ARC L E N G T H !  11 H R S  5 M I N  SOS= 3171.4 

508 D A T A  SUMMARY' 

- 

S T A  D A T A  S T A R T  STOP N U M B E R  STANDARD 
NO. T V P E  T I M E  T I M E  P O I N T S  D t 

62 cc3 51/1425 51/1642 229 a2971 -e0139 
4 1  c3 51/1425 51/1557 152 b3807 -bo164 

5.9 R E S I D U A L  P L O T S '  NOT A V A I L A B L E  

5elOREMARKSt MAP T I M E  REPORT FOR S I T E  " 1  

TIME OF REPORT '  PREPARED B Y '  G A Y L k  D a BARROW 
D A Y  300 9 07 HR 9 14 M I N  GMT OeD. A N A L Y S T  



TU E COMPANY 

N UMBER D2- 100820-1 
REV LTR 

This sect ion contains the  plots - ?  doppler r e s idus l s  resulting from the various 
cases. The key descri’md I n  Ap; .Jix A also applies to this data. 

SHEET 

U 3  4802 1434 R E V . 8 - 6 1  



. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . , . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  



s 

. . .  . -  . . .  -n.- .. lo (.. c t t t t t l i l  ... 

!2 
1- . .I*, 
RES I WIALS 

‘D .. .I 
PASS 12/22 

Do RESIDUALS FOR CASES 
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RESflluALs FC3 CASES 

W % P  
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DOP R"ESX€3UAB FOn CASES 

2D23.P AND 2D22P 
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Do RESID FOB CASES 
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