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ABSTRACT

Various lunar gravitational models were evaluvated for
Apollo mission control using checkpoint techniques
developed under CCN 157B, NASA Contract NAS 1-3800.

All checkpoints were selected from low inclination
Lunar Orbiter missions in order that the results would
be applicable to the Apollo missions. Identical tech-
niques were used for each model evaluated in order
that relative performance (rapidity of convergence, fit
to 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
NAS 1-7954 concerning lunar gravitational model analysis in support of
Apollo mission control. ’

SHEET 1




NUMBER D2-100820-1
e EPEFEIPIE conreany REV LTR

USE FOR TYPEWRITTEN MATERIAL ONLY

2.0 SCOPE

This document is a final report covering all the work done under NASA
contract NAS 1-7954, Task D. A thorough analysis of all lunar gravitational
models provided has been accomplished using photo checkpoint techniques.
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3.0 - INTRODUCTION

The object of this study was to evaluate the capablility of wvarlous lunar gravi-
tational models to accurately predict spacecraft position within low inclina-
tion lunar orbits. The primary method of evalustion consisted of photo check«
point consistency analysis. A checkpoint is defined as a landmerk or feature

- present in the photographs from at least two Lunar Orbiter missions. A
pictorial representation of a checkpoint is shown in Figure 3.1. In this
example two telephoto frames are plotfed, one from Mission II and the other
from Mission III. The checkpoint which is a small crater of about 100 meters
diameter was found in both pictures. As indicated, it is on the southern
édge of L/0 II frame 198 and near the center of 10 IIT frame 161. Using
measurements of the checkpoint location on the actual photograph it was possible
to compute the selenographic location of the checkpoint. This also required
the maneuver angles performed to point the camera and the spacecraft position
at shutter actuation as computed by the orbit determination program (opPL).
Since each mission resulted in an independent computation of the checkpoint
location it was possible to Judge model effectiveness by the closeness of the
checkpoint grouping in each area. A more thorough description of the checkpoint
technique is given in Reference 1. . .

Various types of information concerning operation of the orbit determination
program are presented to aid in the model evaluations along with checkpoint
consistency. These are rapidity of convergence, fit to doppler data and
epoch forwarding accurascy. Each of these parameters is important in the
process of model selection. Rapid convergence is a necessary requirement
for a real time orbit determination technigque, due to serious time constraints.
A good fit to the doppler data is a reguirement since it is the only measure-
ment of the accuracy of the spacecraft state vector that is avaellable. The
epoch forwarding capability is one of the more important criterla since
orbital maneuvers (orbital transfers snd descent maneuvers) must be planned
in advance and prediction must be accurate to guarantee mission success.

Included in the model evaluation are two gravitational models developed by
Boeing. These models are simple 3 and 4 coefficient models and were developed
under Task E of NAS:1-7954. A description of this model development is presented
in a companion document (Reference 2).
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4,0 LUNAR GRAVITATIONAL MODELS

A total of nine (9) lunar gravitational models were evaluated in this study.
These models are surmarized in Teble 4.0 and described in detail in Tables 4.l
“through %.9. Also irdicated in the Tables is the type of data used for the
development of the models.
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TABLE 4.0
CANDIDATE LUNAR MODELS - SUMMARY

MODEL .

_NO. DESCRIPTION SOURCE _ ORDER COEFFICIENTS
1 BELLCOMM L/0 III APOLLO DATA 7 51/60
2 BELLCOMM L/0 IIT APOLLO DATA 7 60/60
3 MSC TRIAX LUNAR OBSERVATIONS 2 2/5
L EELICOMM MOD. L/0 III APOLLO DATA L 16/21
5 MSC ONBOARD L/0 III APOLLO DATA h 5/21
6 BOEING R~1 L/0 III APOLIO DATA 3 3/12
7 IRC 11/11/66 1/0 I DATA L 21/21
8 BOEING R-2 L/0 III APOLLO DATA 3 4/12
9 IRC 10/25/68 1/0 III APOLLO DATA 7 60/60
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ORIGINATOR:

TITLE:

DATA USED:

czl

Cc31
chl
Cc51
c61
CcTL
ca2
c32
ch2
cs52
c62
cT2
€33

ch3

c53
c63
CT3
chl
c5k
céh
cTh
C55
c65
c75
c66
c76
crr

{TT (T | N | AN 1 (N [ A A (O O e e

TABLE 4.1

MODEL NUMBER 1

EELLCOMM
BELICOMM 1

LUNAR ORBITER III APOLLO TYFE ORBIT

J20 = 0.207108E-3

J30 = 0.98581804E-5

Jh0 = 0.49550331E-4

J50 = 0.0

J60 = 0.75188194E-4

J70 = -0.35500736E-4
-3.9776317E-05 821 = -L.7217270E-06
3.3213026E-05 831 = 1.497h846E-05
0. skl = O. ‘
0. 851 = O.
1.26574T1E-05 $61 = «6.13T0453E-07
6.7081228E-06 S71 = 1.0263172E-06"
2.0716000E-05 §22 = .7.7402253E-05
-2.2410583E-06 832 = -2.2349550E-06
~1.4083550E-05 sh2 = 7.0877375E-06
0. , 852 = O.
-5.2701180E-06 862 = -3.5242450E-07
-6.9782366E-08 872 = 1.0326581E-06
4 hosEklsR-06 833 = -1.7840169E-05
3.2464 9L TE-06 sh3 - 2.4580384E-06
0. 853 = O. ‘
2.9880958E-07 863 = 5,7326869E-07
-2.1056882E-09 S73 = 1.8104489E-07
-1.3213365E-06 shh = 2.6692057E-06
-l .5592296E-07 S54 = -3,1371824E-07
-1.2867158E-07 S6lh = 6.0992406E-08
-5.5243105E-08 S7h = -2,L4886564E-09
1.48626708-07 S55 = -2,1222278E-07
2.7005284E-08 . 865 = 1.6473946E-08
5.973458TE-09 875 = 3.0897843E-09
-1.0064906E~08 S66 = 1.2687316E-08
~1.0578404E-09 876 = -7.6381850E-10

2.8230676E-10 STT = -2.9036816E-10
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ORIGINATOR:
TITLE:

DATA USED:

€21
€31
chl
c51
cél
cT1

R

«Q
(eX)
(W]
[ TS TN O TN 1 | I IO IO | T T A O

€32
ch2
€52
cé2
cT2

ch3

c53
c63

aaaQa
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FEPQ
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28
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TABLE b4,2

MODEL NUMBER 2

BELICOMM
BELICOMM 2
 LUNAR ORBITER III APOLIO TYPE ORBIT

J20 = 0.207108E-3

J30 = 0.17970204E-2

JhO = -0.76735410E-4

J50 = 0.1909595TE-2

J60 = -0.85003980E-4

J70 = 0.78944872E-3
1.4543006E-04 s21 = 3.4579930E-05
-9.6883980E-06 S31 = 3.0530006E-05
1.2815026E-0k skl = 3.6995436E-05
-3.5295498E-05 851 = 1.4809342E-05
4 .8279619E-05 S61 = 9.3870128E-06
-8.6594 14 TE-06 S71 = .9.9566301E-06
2.0716000E=-05 522 = -3.8859542E-05
-2.1084699E-05 832 = 2.1089459E-05
-5.7342925E-05 sh2 = -1.3995678E-05
-8.6097890E-05 552 = 9.,318336TE-06
-3.0496452E-06 862 = -3,5314852E-06
~-2.373524TE-06 S72 = 3.4918373E-06
~1.9226409E-06 833 = 1.1966527E-05
k .3634825E-06 sk3 = ~5,0166073E-07
<1.445495TR-06 853 = 4.2339079E-06
6.0073073E-07 863 = 1.5947311E-07
-2 482826 TE~07 S73 = 8.3648790E-07
5.3258219E~08 skl = -9,1385325E-07
-I ,6616091E-07 S54 = 2.3960547B-08
~-6.4292186E-08 S64 = «T7.8623184E-08
-4 . 6557719E-08 STh = 3.0332951E-08
-2,3400825E-08 855 = 8.5687764E-08
3.0750422E-08 865 = =5,0017239E-09
3.3995792E~09 875 = 9.9527488E-09
1.8544857E-09 866 = =2.2064067B=09
~1.2328288E-09 S76 = 1.3284679E-10
-1.1865522E-1.0 STT = 1,0324456E-10
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TABLE 4.3

MODEL NUMBER 3

ORIGINATOR: APOLLO NAVIGATION WORKING GROUP
TITLE: TRIAXTAL
DATA USED: LUNAR MOTION

J20 = 2.07108E-k

€22 = 0.20716E-k

SHEET -9
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TABLE 4.4

MODEL NUMBER 4

BELLCOMM

MODIFIED 4TH ORDER (10)

ORIGINATOR:
TITLE:.

DATA USED:

€21 = 1.1036661E-L
C31 = 0.28729637E-k
¢kl = 0

€22 = 0.20716E-4
€32 = -0.01750379E-4
ch2 = ©

€33 = 0,017825856E-4
Ck3 = 0.010741808E-4
Chl = -0.001811897hE-4

J20
J30
Jh0

] il

2.07108E-4

-0.26945668E-4

-0.57958992E-4

LUNAR ORBITER IIT APOLIO TYPE ORBIT

S21 = 0.0076646865E-k
S31= 0

sh1= 0

822 = 0.059T96056E-4
S32 = 0.029055825E-4
342 = 0

833 = -0.02569459TE-4
sk3 = -0.00086112h323-h

skl = 0.0015013695E-k

SHEET

10




USE FOR TYPEWRITTEN MATERIAL ONLY

NUMBER D2-100820-1
THE @ﬂf]&’g COMPANY REV LIR

‘TABLE 4.5

MODEL NUMBER 5

ORIGINATOR: BELLCOMM
TITLE: MSC ONBOARD (11)
DATA USED: LUNAR ORBITER III APOLIO TYPE ORBIT
- J20 = 2.0T108E-k
J30 = -0.47908523E-}4
Juo = -1.8483822E-k
c22 = 0.20716E-k
822 = 0,0020772811E-h

SHEET 11
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TABIE 4.6

MODEL NUMBER 6

ORIGINATOR: THE BOEING COMPANY
TITLE: R~1
DATA USED: LUNAR ORBITER III APOLLO TYPE ORBIT
J20 = 2.10E-k
© J30 = -0.40E-h
c22 =

0.21E-h

SHEET 12
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TABLE 4.7
MODEL NUMBER 7

ORIGINATOR: NASA LANGLEY RESEARCH CENTER
TITLE: IRC 11/11/66
DATA USED: . LUNAR ORBITER I

J20 = 2.07TE-b

J30 = -0.4LEE-L

J40o = -0.209E-4
c21 = 0.088E-4 821 = -0.411E-k
C31 = 0.435E-k S31 = 0.107E-k
chl = -0.051E-k skl = -0.102E-k
C22 = 0.276E-h4 §22 = -0.058E-4
32 = -0.052E-4 8§32 = 0.0187E-h
ch2 = 0.028E-k sh2 = -0.083E-k4
€33 = 0.0091 E-k | §33 = -0.033E-k
ch3 = -0.004TE-l sh3 = -0.026E-k
chu'= 0.00094E-k shk = 0.0017E-k
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TABEL 4.8

MODEL NUMBER 8

ORIGINATOR: THE BOEING COMPANY
TITLE: R-2
'DATA USED: LUNAR ORBITER IIT APOLLO TYPE ORBIT
J20 = 2.0T108E-k
J30 = -0.21E-h
€22 = 0.20T716E-4
C31 = 0.34E-4

SHEET 1k
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TABLE L.9

MODEL NUMBER 9

ORIGINATOR: NASA LANGLEY RESEARCH CENTER
TITLE: - IRC 10/25/68
DATA USED: LUNAR ORBITER III APOLLO TYPE ORBIT
J20 = 2.0895762E-04
J30 = -7.0817213E-06
Jho = -k .108440TE-06
J50 = 1.1248121E-05
J60 = 1.1040699E-05
J70 = -8.0224215E-06
¢c21 = . 1.1396825E-05 821 = 6.0958266E-06
C31 = 1.4722584E-05 831 = -1.3479223E-06
chk1l = 2.2069451E-05 skl = 1.0610489E-05
C51 = -1.2156903E-05 851 = -1.6812389E-05
c61 = 1.14L0266E-05 861 = 1.0323198E-06
C71 = 6.0295296E-07 STl = -4 .h028212E-06
c22 = 2.39074T73E-05 8§22 = -1.64T79207TE-05
c32 = -8.8680256E-06 832 = 3.3091048E-07
Ck2 = -7.6658539E-06 gh2 = -9,5150496E-06
052 = -4.3435654E-06 §52 = 1.2360283E-06
cé2 = -3.7152925E-06 862 = -2,6982194E~06
C72 = -1.5T769262E-05 872 = 1.6361181E-06
€33 = -1.2147350E-06 333 = 8.1316292E-06 .
ch3 = 2.4462728E-06 skl = 1.,7614518E-06
€53 = -1.4122894E-06 853 = 3.9591574E-06
C63 = 2.74LE6TTE-07 S63 = L4,5105290E-07
€73 = -2.4247715E-07 873 = 8.2099308E-07
chl = -1.1124650E-07 shh = -5,5596755E-07
54 = -2.8197929E-07 S5h = -2.0913355E-07
coh = -7.Ch10TILE-08 S6h = -6.2672641E-C8
CTh = -3.2039024E-08 s7h = L4.85438758-09
C55 = -4.8913C61E-09 855 = 7.2718664E-08
C65 = 1.9132617E-08 865 = 4.7220892E-09
C75 = L.0O6TELTE-09 875 = 1.0940427E-08
C66 = 1.2381062E-09 866 = -2.1321294E-C9
C76 = -8.398748TE-10 S76 = -1.7262483E-10
C77 = -1.3085110E-10 877 = 1.2726415E-10
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5.0
5.1

5.2

METHOD OF ANALYSIS

CHECKPOINT SELECTION

- For this anslysis checkpoint locations were selected based on the following
criteria:

periods of two-station coverage (two and three-way doppler data)
must be present within the orbit containing the checkpoint photo-

graph,

checkpoints must be contained in the photograpns Tfrom two low
inclination Lunar Orbiter missions (1/0 I, IT or III),

checkpoints should be widely separated on the lunar surface such
that orbits with various tracking station viewing geometries
could be investigated.

Three checkpoints were used for thils analysis and are described in Table 5.1.

MODEL ANATLYSIS

The analysis of each specified lunar gravitational model was accomplished in
exactly the same manner in order that relative performance could be evaluated.
Using the orbit determination program (ODPL) and the tracking data acguired
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 tracking data with ODPL using deta arcs of one and
two orbits duration (first orbit includes the exposure time),

compute the resulting lbcations on the lunar surface of each of
the selected checkpoint features based on the solutions described
above,

To aid in the determination of the epoch forwafding capability of each model
the following technlque was used:

determine spacecraft positlon using ODPL and tracking data three
orbits prior to the exposure time (two and three-way doppler),

map this solution forward to the selected exposure time with the
specified lunar model,

.compute the resulting locations on the 1unar surface of each of

the selected checkpoint features.

A pictorial description of the procedure is shown in Figure 5.1.

SHEET 16
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6.0 RESULTS

The results of this investigation are presented 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
in Figures 6.1 through 6.27 for the three checkpoint areas and the nine gravi-
tational models studied, A key to the symbols used in these figures 1s

given in Table 6.1, The same data in tabular form is presented in Tables

6.2 through 6.9. Also included as supplemental information is the sum of the
squares of the doppler residuals resulting from the orbit determination pro-
cedure. This is a measure of the accuracy of trajectory prediction based on
each lunar model as compared 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 for a two orbit fit of Mission II data. The orbit determination program
would not converge to a solution using the lunar models involved.

It should be noted that the checkpoint location computed from this two orbit
fit of Mission II data is not. included in the consistency analysis conducted
in the following section. It was determined that this solution was in error
since for all models studied this point was always far outside the cluster of
points resulting from the other solutions (Figure 6.1 through 6.9). No
reason for this problem could be found in the tracking data involved in the
data fitting procedure but it is obvious that a problem exists based on the
results. : .

All data accumulated during the orbit determination computer runs involved in
this study is included in the Appendix of this document. This includes the
orbit determination summary reports at 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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TABLE 6.2
CHECKPOINT LOCATION
10 MISSION I AREA B
Number Checkpoint Location OD Sum of
Model - of Orbits Lat ~ Deg. Long - Deg. Squares
1 1 3.75 36.59 7 .880000E+02
1 2 3.80 36.58 2,222200E+04
2 1 '3.83 36.59 1.76900CE+02
2 2 b 45 36.47 1.126150E+05
3 1 3.78 36.59 6.5T8000E+02
3 2 3.84 36.59 - 2.077500E+04
L 1 3.81 36.59 6 . TO9500E+0L
4 2 3.86 36.59 7.009900E+ 0%
5 1 3.79 36.60 5 .650000E+02
5 2 3.92 36.59 1.525160E+05
6 1 3.77 36.59 6.2563008+02
6 2 3.80 36.59 1.662700E+O4
7 1 3.8 36.58 9.437000E+02
T 2 3.62 36.62 5 .00T00CE+03
8 1 3.78 36.59 L ,895400E+02
8 2 3.7 36.60  2.155500E+03
9 1 3.78 36.59 1.66T200E+02
9 2 - 3.78 36.59 2.978600E+03
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TABLE 6.3
CHECKPOINT LOCATION
10 MISSION II AREA B
Number Checkpoint location 0D Sum of

Model of Orbits Iat - Deg. Iong - Deg. Squares

1 1 3.50 | 36.57 7 .520000E+03
1 2 2.73 3642 34926008+ 04
2 1 b.17 36.67 1.862000E+03
2 2 b7 136.75 1.007340E+05
3 1 -3.82 36.63 2.579300E+03
3 2 .58 36.75 4 .946000E+ Ol
" 1 3.83 36.63 9.T30000E+02
h 2 DIVERGED

5 1 3.93 36.65 6.051400E+03
5 2 DIVERGED
6 1 3.81 36.63 2.588300E+03
6 2 k.66 36.76 L .21 T100E+Ok
7 1 3.73 36.61 1.386200E+03
7 2 k.11 36.68 7.926500E+03
8 1 3.75 36.61 1.9T1000E+03
8 2 bt 36.68 8.250800E+03
9 1 3.76 36.61 2,T30000E+02
9 3.64 36.59 1.6TTO0CE+03

T
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SHEET k49




USE FOR TYPEWRITTEN MATERIAL ONLY

NUMBER D2-100820-1
THE EHEIMA‘G COMPANY REV LTP

TABLE 6.}

CHECKPOINT LOCATION

10 MISSION II AREA D
Nunber . Checkpoint Location OD Sum of
Model of Orbits Lat - Deg. Long - Deg. Squares
1 1 0.451 358.62 2.491300E+04
1 2 0.459 358,59 6.263400E+0k
2 1 0.511 | 358.58 8.636T00E+03
2 2 0.552 358.48 1.827060E+05
3 1 0.439 358.58 1.392100E+03
3 2 0.1436 © 358.60 1.883300E+0k
Y 1 0.k49 358.59 1.583100E+03
L 2 0.446 358.60  6.479800E+03
5. 1 0.380 358.57 2.1095008+03
5 2 0.38: 358.61 3.100300E+05
6 1 0.437 358.59 1.288600E+03
6 2 0.431 | 358.61 2,239T00E+ 04
T 1 . 0461 358.60 9.600900E+02
7 2 0.465 358.58 9.831000E+03
8 1 0.462 358.59 1.412400E+03
8 2 0.146k 358.59 7.346800E+03
9 1 0.468 358 .59 2.0945008+03
9 2 0.473 358.57 2.113900E+0k
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e BBEIEINE conmmne

NUMBER
REV LR

Hodel.

1
1
2
2
3
3
L
4
5
5
6
6
7
7
8
8
9
9

TABLE 6.5

CHECKPOINT LOCATION

10 MISSION III

Funmber

of Orbits

1l

F I I T R S TR S R S I ST O

AREA D

Checkpoint Location

Lat - Deg.
0.275
0.405
0.824

0,601
0.467
0.505
0.558
0.542
0.483
0.495
0.452
0.ko1
0.521
0.481
0.461
0.499
0.512

0.452

Long ~ Deg.
358.79
358.69
358.35
358.54
358.64
358.60
358.56
358.57
358.66
358.67
358.65
358.62
358.58
358.61
358.62
358.58
358.58

358.63

0D Sum of
Squares

1.663300340&
8.033000E+0k
1.277700E+0k
3,424l 30E+05
1.191600E+03
3.301500E+o3
1.175800E+03
1.017800E+0k
8.289600E+02

6..990900E+ Ok

1.1526oos+o3:
6.5925008+03
1.737000E+03
3.190000E+ 0k
1.5433008+03
4 .153800E+04
9.866500E+02
2.206800E+04
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TABLE 6.6
- CHECKPOINT LOCATION
L0 MISSION II AREA F
Number Checkpoint location 0D Sum of
‘Model of Orbits lat - Deg. Long - Deg. Squares
1 1 0.88 317.95 1.250000E+0%
1 2 1.62 317.9% 2.T40300E+0k
2 1 177 317.93 3.003600E+03
2 2 2.k9 317.93 1.289020E+05
3 1 1.68 317.93 1.367TOCE+03
3 2 1.83 317.9% 3.T9TLO0E+O%
L 1 1.64 317.93 1.906800E+03
b 2 1.68 317.93 1.0526003%0&
5 1 1.75 317.92 3.280000E+03
5 2 2.3 317.95 3.593320E+05
6 1 1.67 317.93 1.279%00E+03
6 2 1;77 317.9% 4 ,5T72200E+04
7 1 1.51 317.9% 1.060400E+03
7 2 1.65 317.93 3.541600E+03
8 1 1.62 317.93 8.888000E+02
8 2 1.65 317.93 2,432700E+03
9 1 1 1.50 317.9% 3.490100E+03
9 2 1.70 8.618200E+03

317.93
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TABLE 6.7
CHECKPOINT LOCATION
LO MISSION III AREA F
Number Checkpoint Location OD Sum of
Model of Orbits Lat - Deg. . Long - Deg. Squares
1 1 0.67 k317.73 2. .484300E+0%
1 2 1.20 317.84 5.414200E+0k
2 1 1.60 317.93 1.109600E+0k
2 2 1.72 317.96 2.653030E+05
3 1 1.69 317.95 | 2.482800E+03
3 2 1.09 . 317.82 3.5T0600E+0:
L 1 1.8 317.99 5.820800E+03
4 2 1.65 317.9% 1,021800E+0%
5 1 1.70 317.95 3.9%3100E+03
5 o 0.76 317.75 2.308000E+05
6 1 1.6é 317.95 2.402200E+03
6 2 1.03 317.81 3. TLT500E+0k
7 1 165 317.95 1..858600E+03
7 2 1.85 317.99 5. .467500E+03
8 1 1.68 317.95 1.834500E+03
8 | 2 1.56 - 317.92 % .759800E+03
9 1 1.57 317.93 % . T25300E+03
9 2 1.27 17.96 3.8063008+ 04

U3 4802 14324 REV, 8~65
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NUMBER D2-100820-1
REV LIR

TABLE 6.8
MAPPING
CHECKPOINT LOCATION

1O MISSION III AREA D

. Number - Checkpoint Location

_Ligi_;g_l_ of Orbits lat - Deg.  Long - Deg.
1 1 0.460 358.61
2 1 0.67h 358.54
3 1 0.558 358.39
4 1 0.533 358.49
5 1 0.611 358.15
6 1 0.547 358.40
T 1l 0.507 . 358.62
8 1 0.479 358.57
9 1 0.513 358.63

0D Sum of
Squares

| 1.602500E+0k4
8.944600E+03
2.579300E+03
1.14TOOCE+03
2,703400E+03
2.844800E+03
3.237200E+03
2,78T700E+03
7.493700E+02

L2 4802 1432 RFV . R_&K
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THE @ﬁﬁlmg COMPANY

NUMBER D2-100820-1
REV LTR

1O MISSION III

Number
Model of Orbits
1l 1
2 1
3 1
b 1
5 1
6 1
7 1
8 1
9 1

TABLE 6.9
MAPPING
CHECKPOINT LOCATION

AREA F

Checkpoint Iocation

Iat = Deg.
1.63
1.61
1.69
1.64
1.65
1.69
1.65
1.69
1.6

Iong - Deg.
317.87
318.04
317.7%
317.87
317.45
317.71
317.98
317.88
317.91

OD Sum of
Squares

2.532800E+0%
8.831700E+03
1, 7LUO0E+03
5.815TOOE+03
3.052000E+03
‘1.56h000E+O3
1.134000E+03
1.391600E+03
3.252000E+03

113 ARA® 1222 0CV @ ox
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7.0 MODEL EVALUATION SUMMARY
7.1 CONVERGENCE

The method of convergence to a solution (spacecraft position and velocity)
using an orbit determination program (ODP) is a measure of model acceptability.
During a situation of real time mission control it is necessary that the ODP
converge to a solution with certainty and rapidity to quarantee mission
success. '

Table 7.1 1s a sumary of the number of iterations necessary to obtain a solu-
tion for each of the orbit determinations accomplished in this study. The

two columns of numbers under the one and two orbit headings are for the two
missions which contain photographs in that checkpoint area. The column titled
"Mappings" is the result of the one orbit fits which are mapped forward 3 1/2
orbits to the camera on-time. The average number of lterations to converge

is shown in the column on the right. A serious problem exists in Models U4 and
5 in that the two orbit arc for checkpolnt area B, Mission II, did not con-
verge. This in necessity eliminates these two models from consideration for
Apollo mission control. Based on the information in this table the last

three models (7, 8 and 9) are the obvious choice concerning the convergence
criteria. . :

T.2 DISPFERSIONS

An important consideration for the tasking of lunar model effectiveness is
checkpoint consistency. This consistency for each of the models tested is
shown in Table 7.2 in the colurm titled "Maximum Dispersions” (see Figure T7.l).
The dispersion tabulated is the distance on the lunar swrface between the
extreme points on the checkpoint plot which indicate predicted locations of
the same lunar feature. The dispersions listed for Models 4 and 5 in check=~
point area B are not realistic values since the orbit determination program
did not converge to a solution for the Mission II, two orbit case,

Another test of model effectiveness was to compare the deviations in the mean
(see Figure 7.1) between the checkpoint plots generated by each model tested
and the results of the photo site accuracy analysis conducted to determine
the most accurate estimate of Lunar Orbiter photo locations. This comparison
is tabulated in Table 7.2 under the colum headed "Deviation in Mean.”

The ability of each model to map solutions forward in time is also a serious
requirement for the study of model effectiveness. An orbit determination
solution was mapped forward 3 1/2 orbits to the camera-on time in order to.
investigate this mapping capability. The information tabulated in the column
titled "Mapping Deviations" (see Figure 7.1) in Table 7.2 is the distance on
the lunar surface between the predicted checkpoint location based on the mep-
ping and the best estimate of the checkpoint location resulting from the photo
site accuracy snalysis,

SHEET 56
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TABLE 7.1
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FIGURE 7.1l

DEFINITION OF EVALUATION TERMINOIDGY

LATITUDE

LONGITUDE

REV LTR ﬁ@ﬁﬁﬂﬁﬂ ! NO. D2-100820-a1
' lSH. 53

U3 4288-2000 REV. 6/64



MODEL EVALUATION SUMMARY

TABLE 7.2
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7.2 DISPERSIONS (Continued)

The requirement for an acceptable limar gravitational model is that the
numbers tabulated in all three columms must be small. Any large number
indicates some deficiency in the model and therefore its inadequacy for Apollo
mission control. Again, Models 7, 8 and 9 appear to stand out as superior

to the other models tested.

7.3 RANKING

The objective of this study was to determine the best lunar gravitational

model (of the nine investigated) for Apollo mission control. The ranking of
the models was accomplished using the data discussed in the preceeding sections.
Table 7.3 presents the ranking of the nine candidate models based on the data
available conecerning checkpoint comnsistency, mapping ability and rapidity of
convergence,

The last four models in the table are not ranked due to their poor performance
and therefore cannot be considered for mission control. This applies especlally
to the last two models (Model numbers 4 and 5) for which the orbit determina-
tion program would not converge to a solution. Model numbers six and three
were ranked in fourth and third place regpectively due to their poor mapping
performance. Models seven and nine were ranked second since they were fair

in checkpoint consistency and mapping and also allowed rapid convergence to

a solution, :

Model number 8 (Boeing R-2) was ranked as the best model considering all the
evaluation criterias and also the fact that it consists of only four elements
vhich allows its use in the Apollo onboard computer.
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APPENDIX A
This section contains the reports generated by the orbit determination program
(ODPL). For each case thers are two reports: one at the epoch of the data arc

and the other at the photo time. Section 5.10 of each report specifles the
type of report.

The following key will be helpful to determine which case is associated with a
given report. In Secition 5.1 of the OD report the identification number
specifies the case,

An ekample format of the ID number is:

1B11P

wvhere
. number in flrst position specifies the Lunar Orbiter mission number

. letter in second position indicates the checkpoint area
'« number in third position specifies the Lunar model used

. number in fourth position indicates the number of orbits in the data
arc: :

. letter in the fifth position indicates whether the report is for:
P - photo time within OD data arc

M - OD data arc 3 orbits prior to photo time.
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5. GCRBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

m 201

5.1 0.D. IDENTIFICATION NO. 1B11P TAPE NO.
ITEM NO. 1B11P
5.2 EPOCH DAY 232 , 19 45 0.000 GMT SEQ. NO. 1
‘ MIN SEC COMPUTER B

5.3 STATE VECTUR (SELENGCENTRIC 195G.0)

X  12B1.04C1 KW
Y -3090.8486 KM
7 =872.34513 KM

DX .85285631 KM/SEC

CY 0434

CZ  .38298634 KM/SEC

57269 KM/SEC

5.4 STANDARD DEVIATICANS

X 37.75 M X .02865 M/S X .00CC
Y 275.2 M LY .C5262 M/S Y .C0GC
Z 925.9 M ©Z .00587 M/S 1

5.5 CORRESPONDING

.0000 M DZ

A PRIORT -

M DX .00C0O M/S
M DY .00C0 M/S

T .0000 M/S

CRBTITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)

-

SMAT 2765.31 KM ECC  .29¢489 APF  184.482 OLEG
LAN  242.331 DEG  INC 12,1564 DEG _ TFP_ =5020.78 SEC
RCA T 1945.42 KM PALT 207.335 KM . PER™  217.486 MIN
APO  3585.20 KM AALT 1847.11 KM TA 204.150 DEG
LAT 5.79138 OEG LONG 270.420 OEG

5.6 LUNAR HARMONICS USED  BELLCOMM NUM. 1

5.7 DATA ARC LENGTH 2 HRS 0 MIN sS= 787.59

5«8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232/1947  232/2133 1C4 2364 .0336
61 c3 23271945 232/2058 71 <1976 -.0175

5.9 RESICUAL PLCTS

NOT AVAILABLE

5. LOREMARKS -

#x2EPCCH REPORT

TIME OF REPCRT

PREPARED BY

GEO.S.GOCDWIN

DAY 285 » 03 HR 4 56 MIN GMT

O0.De ANALYST

A v e
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5. GRBIT DETERNINATIGN REPORT (LUNAR ELLIPSE)
5.1 O.D. IDENTIFICATION NO. 1BL1P TAPE NO.
ITEM NO. 1BL1P
5.2 EPOCF DAY 232 , 21 0  3€.930 GMT SEQ. NO. 1
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X  884.17670 KM. DX -1.6096606 KM/SEC
Y  1576.2408 KM BY  .74212202 KM/SEC
Z  832.07391 KM DZ -.11882284 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 32.17 M  CX .05215 M/S X 32.17 M DX _.0521 M/S )
Y 161.7 M DY .04865 M/S Y 161.7T M DY .0487 M/S
Z 272.0 M ©0Z .39171 M/S Z 272.0 M DI .3917 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2766.31 KM ECC  .296614 __APF__ 18B4.496__ DEG
LAN  241.6C2 DEG  INC  12.1578 DEG  TFP ~483.644 SEC
RCA  1945.78 KM PALT 207.691 KM PER  217.604 MIN
APO  3586.83 KM AALT 1848.74 KN TA 334,642 DEG
LAT  4.30119 DEG LONG 41.1691 DEG
5.6 LUNAR HARMONICS USED _ BELLCOMM NUM. 1
5.7 DATA ARC LENGTH 1 HRS 12 MIN SOS=  784.81
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 23271947 232/2133 104 2364 L0336
61 €3 23271945 _ 232/2058 71 .1976 __ -,0175
5.9 RESICUAL PLCTS NOT AVAILABLE
5.10REMARKS MAP TIME- REPORT FOR SITE ‘B!
TIME OF REPCRT PREPARED BY GEO.S.GCODWIN )
GMT _0.D. ANALYST

DAY 285 5 03 HR , 59 MIN

o0PL 1B811P SEQ .1
ITERATICN NUMBER 0

- 085




S. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 1B12P TAPE NO.
' , . ITEM NO. 1B12°P
5.2 EPOCH  CAY 232 , 19 45 0.C00 GMT SEQ. NO. 2
HR  MIN SEC CCMPUTER B
5.3 STATE VECTOR (SELENGCENTRIC 1950.0)
X T 1281.2958 KN OX  .85299573 KM/SEC
Y =3089.3427 KM CY  .43423035 KM/SEC
Z -B76.86277 KM DZ .38303367 KM/SEC
5.% STANCARD DEVIATICNS A PRIORI
X 17.71 M CX .0il42L M/S X <0000 M DX .0000 M/S
Y 132.7 M DY .02471 M/S Y .0000 M DY .0000 M/S
I 441.4 M CZ .00397 M/S ¢ .COOC M DZ .0000 M/S
—5.5 CORRESPONDING ORBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)
SMA 2765.14 KM ECC <29€4717 APF 184.176 DEG
LAN  242.643 DEG INC 12.1145 GCEG  TFP -5021.15 SEC
RCA 1945.34 KW PALT 207.248 KM PER ™ 217.466 MIN
APO  3584.94 KM AALT 184€.85 KM TA 204.136 DEG
CAT 5.71242 DEG  LONG 270.42C CEG
5.6 LUNAR HARMCNICS USED  BELLCOMM NUM. 1
5.7 OATA ARC LENGTH 5 HRS 40 MIN S0S= 22222
5.8 DATA SUMVARY
STA DATA START STOP NUMBER STANDARD _
NO.  TYPE TIME TIME POINTS DEVIATION  MEAM
12 CC3  232/1947  233/011ll 259 .8212 .3415
61 c3 23271945 23272058 71 .5326 -.3113
5.9 RESICUAL PLGTS  NOT AVAILABLE -
5. LOREMARKS *%**CPOCH REPORT
TIME OF REPGRT PREPARED BY GEO.S.GOCDWIN
DAY 285 5 04 HR y 39 MIN  GMT O.D. ANALYST
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5. CRBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 1B12P TAPE NQ.
ITEM NO. 1B12°P
5.2 EPOCK DAY 232 , 21 0 3€.930 GMT SEQ. NO. 2
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENGCENTRIC 1950.0)
X 884.42886 KV CX -1.6098706 KM/SEC
Y 1575.2986 KM LY  .741S1774 KM/SEC
Z 833.54029 KW DZ -.11698266 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 16.86 M CX .02492 M/S X 16.86 M DX .0249 M/S
Y T76.79 M CY .C2412 M/S Y T76.79 M DY .0241 M/S
Z 127.7 M ©DZ .18879 M/S Z 127.1 M DZ .1888 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)
SMA  2766.13 KM ECC  .256€01 APF 184.191 DEG
LAN  241.914 DEG INC 12.1158 C[EG  TFP_  -484.010 SEC
RCA  1945.69 KM PALT 207.603 KM PER  217.583 MIN
APO __ 3586.57 KM AALT 1848.48 KM TA 334.622 DEG
LAT  4.35061 DEG LONG 41.1577 DEG
5.6 LUNAR HARMONICS USED  BELLCOMM NUM. 1
" 5.7 DATA ARC LENGTH 1 HRS 12 MIN S0S= 22222
5.8 DATA SUMMARY
STA DATA START sTOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  232/1941 _ 233/0111 259 .8212 .3415
61 C3 . 232/1945 232/2058 71 .5326 -.3113
5.9 RESICUAL PLCTS  NOT AVAILABLE
5.10REMARKS MAP TIME REPORT FOR SITE 'BY
TIME OF REPCRT PREPARED BY GEQ.S.GCODWIN
DAY 285 4, 04 HR s 42 MIN  GMT 0.D. ANALYST
ODPL 1B12P SEG 2
ITERATICN. NUMBER )

GGV




CRBIT DETERMINATICN REPQ

[

peusll-1

5 RT (LUNAR ELLIPSE) .
5.1 0.D. IDENTIFICATICN NO. 2BLl1P TAPE NO.
ITEM NO. 2Bl1P
5.2 EPOCH LCAY 322 , 20 36 C.C00 GMT _ SEQ. NO. 19
HR MIN SEC CCMPUTER B
Se3 STATE VECTOR (SELENGCENTRIC 195C.0) T
X 3445.03E7 KW CX  .2931C993 KM/SEC
Y -872.88795 KM Y 74323543 KM/SEC
I -521.49072 KM DZ  .51836220 KM/SEC
5.4 STANCARD ODEVIATICNS A PRIORI
X 8.725 M CX .02514 M/S X +00CC M DX .00C0Q0 M/S
Y 573.4 M CY .29371 M/S Y .00CC M DY .00CO M/S
Z 921.7T M [Z .43273 M/S I .C0CO M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)
SMA  2689.68 KM ECC  .336391 APE 166,406 DEG
LAN  232.043 DEG INC 12.2C94 CEG  TFP  6060.94 SEC
RCA 1784.89 KM PALT 46.8C36 KM PER  2(C8.625 MIN
APO  3594.46 KM AALT 1856.37 KM TA 176.999 DEG
LAT  356.537 DEG LONG 215.803 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 2 HRS 50 WIN 505=  7520.0
5.8 DATA SUMMARY
STA CATA START STOP NUMBER  STANDARD
NO. TYPE. TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036  322/2300 226 .6337 «3784
61 c3 32272037 322/2144 130 c4717 <2591
5<9 RESICUAL PLOTS  NOT AVAILABLE
5. LOREMARKS ##2EPQCH REPORT
TIME OF REPCRT PREPARED BY GEO.S.GOCDWIN
DAY 285 4 07 HR 5 57 MIN ~ 0.D. ANALYST

GMT

UbH




5. URBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 O.D. IDENTIFICATION NO. 2BLLP TAPE NO.
_ ITEM NO. 2B1l1P
5.2 EPOCH DAY 322 , 22 23 1€.600 GMT SEQ. NO. 19
HR  MIN SEC CCMPUTER B
5.3 STATE VECTOR (SELENODCENTRIC 195C+0)
X -1726.6198 KM CX  =.46995452  KM/SEC
Y 385.59361 KM OY =-1.5257077 KM/SEC
2z 225.49144 KM 0Z -1.0614037 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 5.077 M CX «04138 M/S X 5,077 M DX 0414 M/S
Y 3C6.3 M CY .57077 M/S Y 306.3 M DY .5708 M/S
Z 482.0 M DZ .83955 M/S 1 482.0 M DI .8396 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.88 KM ECC  .337C03 APF 166.452 DEG
LAN  231.035 DEG INC 12.2165 ODEG TFP =-17.4954 SEC
RCA  1783.38 KM PALT  45.2948 KM PER __ 208.649 MIN
APO  3596.29 KM AALT 1858.30 KM TA 358.922 DEG
LAT _ 3.06274 DEG___LONG 36.7265 DEG
5.6 LUNAR HARMCNICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 1 HRS 44 MIN s0S=_ 7520.0
5.8 CATA SUMMARY
STA DATA START sTOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036 322/23C0 226 <6337 3784
61 c3 322/2037  322/2144 130 4717 .2591
5.9 RESICUAL PLGTS  NOT AVAILABLE
5. 10REMARKS MAP TIME REPQORT FGOR SITE 'B'
TIME OF REPCRT PREPARED BY  GEO.S.GCODWIN
DAY 285 , 08 HR , 00 MIN  GMT 0.D. ANALYST

0DPL 2B1l1P SEQ 19

ITERATICN  NUFMBER 0
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5.1 G.D. IDENTIFICATICN NO. 2E12P TAPE NO.

_ ITEM NO. 2812

5.2 EPOCH  CAY 322 , 20 36  0.C00 GMT SEQ. NO. 20
HR __MIN  SEC CCMPUTER B

503 STATE VECTUR (SELENOCENTRIC 195C.0)

X  3444.5919 KM DX .2918C074 KM/SEC
Y =897.51658 KM DY  .7306C669 KM/SEC
Z -482.26168 KM 0Z  .53669470 KM/SEC
5.4 STANCARD DEVIATICNS A PRIORI ]

X 17.04 M CX .01987 M/S X «C000Q M DX «0000 M/S

Y 374.2 M CY .19012 M/S Y .00CC M OY  .0000 M/S
Z.573.0 M CZ .26979 M/S Z .C00C M DZ .00C0 M/S

5.5 CORRESPONDING CRBITAL PARAMETERS (SELENCGRAPHIC TRUE DFDATE)

SMA  2689.80 KM  ECC  .336386 APF  171.042 DEG
LAN —227.327 DEG  INC  13.3C98 DEG  TFP  6061.62 SEC
"RCA  1784.99 KM PALT 46.9004 KW PER _ 208.639 MIN

APO 3594.61 KM AALT 185€6.52 KM - TA 177.003 DEG
LAT 357.267 DEG = LONG 215.684 OCEG

5.6 LUNAR HARMONICS USED ' NUMBER1 BELLCOMM

5.7 DATA ARC LENGTH 6 HRS 10 MIN S0s= 34926

5.8 DATA SUMMARY :

STA DATA START STOP NUMBER STANDARD

Nd. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 32272036 32370229 431 1.0626 +5648
61 C3 322/2037 322/2144 130 ~ #4074 «2022

5.9 RESICUAL PLCTS  NOT AVAILABLE

5. 10REMARKS #x#EPCCH REPQORT
TIME OF REPGRT PREPARED B8Y GEO.S.GOCDWIN
DAY 285 , 08 HR , 35 MIN GMT v O+Da ANALYST

UV
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5. GORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.0. IDENTIFICATION NO. 2812P TAPE NO.
[TEM NO. 2B12P
5.2 EPOCK DAY 322 , 22 23  16.600 GMT SEQ. NO. 20
HR  MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENGCENTRIC 1950.0)
X =-1726.2196 KM ‘ CX =.46777964 KM/SEC
Y  398.964G2 KM | CY -1.501C198 KM/SEC
Z  205.12660 KM DZ -1.C968793 KM/SEC
5.4 STANCARD DEVIATIGNS A PRIORI
X 9.675 M CX .03870 M/S X 9.675 M DX .0387 M/S
Y 198.8 M CY .37037 M/S Y 198.8 M DY .3704 M/S
Z 300.1 M ©Z .52284 M/S Z 300.1 M OZ .5228 M/S
5.5 CORRESPONDING GRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.C3 KM ECC  .337C03 APF  171.084 DEG
LAN _ 226.323 DEG __INC _ 13.317¢ DEG _ TFP_-17.6624 _SEC
RCA 1783.48 KM  PALT 45.3882 KM  PER 2084666 MIN
APO  3596.57 KM AALT 1858.48 KM ___ TA __ 358.912 DEG
LAT  2.29329 DEG LONG 36.5832 DEG
5.6 LUNAR HARMONICS USED  NUMBERL BELLCOMM
5.7 DATA ARC LENGTH 1 HRS 44 MIN S0S= 34922
5.8 DATA SUMMARY |
STA DATA START STOP NUMBER  STANDARD
_NO. TYPE TIME TIME POINTS  DEVIATION _ MEAN
12 CC3  322/2036 _ 323/0229 431 1.0626 -5648
61 €3  322/2037 322/21l44 130 <4074 .2022
5.9 RESICUAL PLCTS  NOT AVAILABLE

5 LOREMARKS MAP TIME REPORT FOR SITE 'B?

TIME OF REPCRT PREPARED BY GEQ.S.GOODWIN

DAY 285 4, 08 KR 4, 38 MIN GMT O.D. ANALYST

00PL 2B12P SEC 20

ITERATICN NUMBER 0

S ¢ |
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5. GCRBIT DETERMINATIGN REPORT (LUNAR ELLIPSE)
Sel O.D. IDENTIFICATICN NO. 2C11P TAPE NO. i
, ITEM NO. 2D11P
5.2 EPOCH CAY 326 , 22 45 C.CO0C GMT SEQ. NO. 50
HR ™ MIN SEC COMPUTER B
5«3 STATE VECTOR (SELENOCENTRIC 1550.0)
X 2597.7627 KM CX =-.8%453217 KM/SEC
Y 1416.0405 KM DY .60363551 KM/SEC
z 1004.2544 KW cz 38867038 KM/SEC
S.4 STANDARD DEVIATICNS A PRIORI
X 22.10 M CX .C0867 M/S X .000C M DX .0000 M/S
Y 171.3 M CY .05228 M/S Y 0000 M DY .0000 M/S
Z 188.0 M CZ .10043 M/S I .CO0C M DZ .00CO M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.89 KM ECC .338127 " APF 167.348 DEG .
LAN 179.0C7 DEG INC 11.5908 CEG TFP  =3530.38 SEC
RCA 1780.36 KM PALT 42.2750 KW PER  208.650 MIN
AP0 3599.42 KM AALT. 1861.33 KW TA 225.378 DEG
LAT 6.23604 DEG LONG 211.200 DEG
5.6 LUNAR FARMONICS USED NUMBER1 BELLCOMM
5.7 CATA ARC LENGTH 2 HRS 50 MIN S0S= 24913
5.8 DATA SUMMARY
STA DATA START STQP NUMBER STANDARD
‘NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 cc3 326/2252 327/0109 113 7591 .71C0
61 c3 32672250 327/01C9 131 9086 5990
5«9 RESICUAL PLCTS NOT AVAILABLE
5« LOREMARKS ##*EPCCH REPORT
TIME OF REPCRT PREPARED BY GEO.S.GCOCWIN

DAY 281 , 08 HR 4, 13 MIN

GMT 0.De ANALYST

072
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5. ORBIT DEfERNINATIGN REPORT (LUNAR ELLIPSE)

S.1 0.D. IDENTIFICATICN NO. 2C11P TAPE NG.
, ITEM NO. 2011P

5.2 EPOCH CAY 326 , 23 47  13.720 GMT SEQ. NO. 50

' HR  MIN _ SEC CCMPUTER B

53 STATE VECTOUR (SELENCCENTRIC 195C.0)

X =1789.3127 KV X =.0731C410 KM/SEC

Y -8.74059C6 KM CY -1.5843958 KM/SEC

7 -41.19789% KW 07 -1.0678623 KM/SEC
5.4 STANDARD DEVIATIONS A PRIGRI

X 1.362 M CX .C2400 M/S X 1.362 M DX .0240 M/S
Y 20.93 M LY .16191 M/S Y 20.93 M DY .1619 M/S

L 18.83 M BZ .23892 M/S Z 18.83 M DZ .2389 M/S

5.5 CORRESPONDING CRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)

SMA 2690.26 KM ECC .338714 ‘APF 167.437 DEG
LAN 178.428 DEG INC 11.5910 LCEG TFP_ 203.316 SEC
RCA 1779.C3 KM PALT 40.9387 K PER 208.692 MIN
APO  3601.48 KM AALT 1863.39 KW TA 12.5263 DEG

LAT  .007455 DEG LONG 358,392 CEG

5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM

5.7 DATA ARC LEKGTH 0 HRS 59 MIN SOSs= 24899

5.8 DATA SUMMARY

STA DATA START <TOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 cc3 326/2252 327/01CS 113 «7591 «7100

61 c3 326/2250 327/0109 131 «5086 «5990

5.9 RESICUAL PLCTS NOT AVAILABLE

5.10REMARKS MAP TIME REPORT FCR SITE ‘D!
TIME OF REPCRT PREPARED BY GEO.S.GOCDWIN

DAY 281 » 08 HR 4y 16 MIN GMT 0.De ANALYST

ODPL 2D11P SEC S0

ITERATICN NUMBER 0

0v3
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5. OCRBIT DETERNMINATION REPORT (LUNAR ELLIPSE) L2-122°20
5.1 0.D. IDENTIFICATIQON NO. 2C12P TAPE NO.
ITEM NO. 2D12P
5.2 EPOCH CAY 326 , 22 45 0.000 GMT SEQ. NO. 51
HR MIN SEC. COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195C.0)

X 2598.5853 KM DX =—-.89422613 KM/SEC

Y 1408.8890 KM cYy «60135959 KM/SEC

z 1012.5526 KM 0z 39279722 KM/SEC
5.4 STANCARD DEVIATICNS ‘ A PRIORI

X 17.64 M CX .C0697 M/S X 000C M DX 0000 M/S
Y 135.8 M CY .04253 M/S Y .000C M DY .Q0CO M/S

Z 145.6 M CZ .08070 M/S Z .0000 M DZ .0000 M/S

5.5 CORRESPONDING GRBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.59 KM ECC  .33814C APF  167.324 DEG
LAN  179.0C3 DEG INC  11.9583 DEG _ TFP -3530.55 SEC
RCA  1780.39 KM  PALT 42.3C31 KN PER  208.661 MIN
APO  3599.58 KM AALT  1861.49 KM TA 225.378 DEG

LAT 6.42738 DEG LONG 211.136 CEG

5.6 LUNAR HARMGNICS USED NUMBER1 BELLCCMM
5.7 DATA ARC LENGTH & HRS 10 MIN $0S= 62634
5.8 DATA SUMMARY |
STA DATA START STOP NUMBER  STANDARD
NO. TYPE. TIME TIME POINTS  DEVIATION __ MEAN
12 CC3  326/2252  327/0439 229 1.2314 7258
61  C3  326/2250  327/0109 131 1.1622 <4116
5.9 RESICUAL PLCTS  NOT AVAILABLE
5. 10REMARKS *=#EPOCH REPORT
TIME OF REPCRT PREPARED BY  GEO.S.GCODWIN

DAY 281 , 08 HR , 32 MIN GMT 0.Ds ANALYST

g74
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5., ORBIT DETERMINATICN REPORT {LUNAR ELLIPSE) S
5.1 0.D. IDENTIFICATICN NO. 2012P TAPE NO.
ITEM NO. 2D12P
5.2 EPOCH CAY 32¢& , 23 47 13.720 GMT SEQ. NO. 51
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENCCENTRIC 1S50.0)
X -1789.3482 KM CX -.C7413768 KM/SEC
Y =7.7118151 KM 0Y ~-1.5774805 KM/SEC
I -40.518616 KM CZ -1.0775895 KM/SEC
5«4 STANDARD DEVIATIGNS A PRIORI
X  <.9696 M CX .Cl914 M/S X  .9696 M DX .01S1 M/S
Y 15.26 M CY 13003 M/S Y 15.26 M DY .13C0 M/S
Z 16.89 M CZ .18912 ™M/S I 1€.89 M DZ .1891 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC—ThUEWOFDATE)
SVA 2690.35 KM ECC »338725 APF 167.411 DEG
LAN 178.424 DEG INC 11.9584 CEG TFP 203.153  SEC
RCA I779.C6 KM PALT 40.5712 KM PER 208.704 MIN
APO 3601.64 KM AALT 1863.55 KM TA 12.5161 DEG
LAT 015063 DEG LONG 3%8.353 GCEG
5.6 LUNAR HARMONICS USED  NUMBERL BELLCOMF
5.7 DATA ARC LENGTE 0 HRS 59 MIN SGS= 62088
5.8 DATA SUMMARY
STA LCATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION ME AN
12 cCc3 32672252 327/0439 229 1.2314 « 7258
61 C3 32672250 327/0109 131 1.1622 <4116
5.9 RESIDUAL PLCTS NOT AVAILABLE
5. LIOREMARKS MAP TIME REPORT FOR SITE 9p¢?
TIME OF REPCRT PREPARED BY GEC.S.GOODWIN
DAY 281 , 08 HR 5 35 MIN GMT O0.D. ANALYST
ODPL 2C12P SEC 51
ITERATICN
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DAY 279 , 07 KR , 03 MIN

GMT

O0.D. ANALYST

5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 3C11P TAPE NO.
' ITEM NO. 3D11P
5.2 EPOCH DAY 49 , 6 13 0.CO0 GMT SEQ. NO. 68
» HR MIN  SEC COMPUTER 6 "

5.3 STATE VECTOR [SELENGCENTRIC 1950.0)

X -485.58842 KN DX -.88358904 KM/SEC

Y 2935.,5310 KM DY -.441774694 KM/SEC

Z  1784.1192 KF DZ  .14815317 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORT

X 163.4 M X 18557 M/S X .000C M DX .00C0 M/S

Y 555.1 M DY .25564 M/S Y .0000 M__ DY .GOGCO M/S

I 955.6 M CZ .33381 M/S Z .0000 M DZ .00CO M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.16 KF  ECC  .336773 APF  182.089 DEG

LAN 183,565 DEG INC _ 22.8587 ODEG _ TFP_ —4855.43 SEC

RCA  1783.53 KM  PALT 45.4354 KM PER  208.565 MIN

APO  3594.80 KM AALT 1856.71 KM TA _ 201.755 DEG

LAT  9.04993 DEG LONG 205.718 DEG |
5.6 LUNAR HARMONICS USED  NUMBERL BELLCOMM
5.7 DATA ARC LENGTH 3 FHRS 0 MIN $G5= 16633
5.8 DATA SUMMARY

STA DATA  START STOP NUMBER  STANDARD

NO. TYPE TIME TIME POINTS _ DEVIATION _ MEAN

41 C3 49/0614  49/0652 39 L7776 .5716

41 CC3  45/0705  49/0834 181 .6335 6143

12 c3 49/0706 ___ 4$/0709 4 0116 =2.2480

12 CC3 4970613 49/0659 43 1.0523 .3670 |
5.9 RESICUAL PLGTS  NOT AVAILABLE |
5. IOREMARKS »*%EPOCH REPORT |

{
|
TIME OF REPCRT PREPARED BY  GEO.S.GOGDWIN

076
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5. ORBIT DETERMINATION REPORT {(LUNAR ELLIPSE) Be-1luoii-l
Sel GuD. IDENTIFICATICN NO. 3Cl1P TAPE NQO.
TTEM NO. 3011P
5.2 EPQCH CAY 49 , 7 32 25,310 GMT SEQ. NO. 68
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X -529.33852 KN CX 1.7077218 KM/SEC
Y -1587.9929 KM CY =-.18712369 KM/SEC
I -617.458C8 KM CZ -.84957577 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 90.78 M CX .37886 M/S X 9C.78 M DX .3789 M/S
Y 17.82 M CY .63333 M/S Y 17.82 M DY ,6333 M/S
Z 123.1 M CZ .89920 M/S 7 123.1 M DZ .8962 M/S
5«5 CORRESPUNDING CRBITAL PARAMETERS (SELENOGRAPH&C TRUE OFDATE)
SMA 2689.87 KM ECC «337477 APF 182.121 DEG
LAN 182.844 DEG INC  22.8979 DEG TFP  ~88.6766 SEC
RCA 1782.10 KM PALT 44.009€ KM PER _ 2C8.647 MIN
AP0  3597.64 KM AALT 1859.55 KM TA 354.535 DEG
LAT 1.30025 DEG LONG 359.764 DEG '
5.6 LUNAR HARMCANICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 1 HRS 16 MIN SOS= 16633
5.8 DATA SUMMARY
STA DATA START STOP NUMBER _ STANDARD
NO. TYPE TIME TIME PCGINTS DEVIATION  MEAN
41 c3 49/0614 45/0652 39 L1776 <5716
41 €C3 4670705 49/0834 181 .6335 <6143
12 c3 49/0706 49/0709 4 .0116 =2.2480
12 CC3 4970613 4970659 43 1.0523 .3670
5.9 RESICUAL PLCTS  NOT AVAILABLE
5. LOREMARKS MAP TIME REPORT FOR SITE 'D°
TIME OF REPCRT PREPARED BY GEO.S.GOGDWIN
DAY 279 4, 07 FR 4 05 MIN  GMT ' 0.D. ANALYST
077
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ORBIT DETERMINATICW RLPORT

{LUNAR ELLIPSE)

e
Sel QeDe IDENTIFICATION NOW 3D12P TAPE NOs
: . ITEM NOes 3D12P
52 EPOCH DAY 49 5 6 ' 13 ' (04000 GMT SEQe NOe 69
HR MIN SEC COMPUTER G
543 STATE VECTOR ({SELENOCENTRIC 1950e0)
X =491.18147 KM DX -.88919294 KM/ SEC
Y 295269486 Ki4 DY =e43909393  KM/S5cC
Z 175440006 KM DZ «137518vl KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 4183 M DX +05572 M/S X «00C0 M OX #0000 /5
Y 1663 M DY «0C7946 M/S Y 0000 M DY 0000 M/S
Z 29146 M DZ 10571 M/S Z <0000 M DZ +0000 M/S
5¢5 CORRESPONDING ORU]TAL PARAMETERS ({(SELENCGRAPHIC TRUE OFDATE)
SMA 2689.31 KM ECC s 336783 APF 181.607 DEG
LAN 183959 DEG INC 218185 DEG TFP  -4855.852 StC
RCA 1783459 KM PALT 4545034 KM PER 2084582 MIN
APO 3595,uU2 KM AALT 1856.92 KM TA 201755 DEG
LAT 8.47510 DEG LONG 205,810 DEG
56 LUNAR HARMONICS USED!? NUMBER1 BELLCONMM
57 DATA ARC LENGTH! 6 HRS 10 MIN S505= 80330
548 DATA SUMMARY?
STAV DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 49/0614 4970652 39 101158 1.0209.
41 CC3 4970705 4971203 412 1,3376 «8153
12 c3 4970706 4970709 [ «0785 ~4e 145G
12 CC3 49/0613 4970659 43 1.6571 e 7278
59 RESIDUAL PLOTS' NOT AVAILABLE
5¢ 10REMARKS? *¥*¥EPOCH REPORT

TIME OF REPORT!
DAY 279 » O7 HR s 37 MIN

PREPARED BY!

GMT OeDe

GEO.+5+GOODWIN
ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5¢1 OeDe IDENTIFICATION NO. 3D12P TAPE NOo
ITEM NO. 3D12P
5.2 EPOCH DAY 49 s 7 1 32 t 25,310 GMT SEQ. NOs 69
HR MIN SEC COMPUTER G
543 STATE VECTOR (SELENGCENTRIC 195040)
X =532,37384 KM DX 147192253  KM/SEC
Y -1588,6418 KM DY =e20707011 KM/SEC
2 —613.42782 KM DZ -,82116453  KM/SEC
5,4 STANDARD DEVIATICNS A PRIORI
X 30e53 M DX o11113 M/S X 3G.53 % DX 1111 M/S
Y 36762 M DY «19462 M/S Y 3.762 M DY 1946 M/S
Z 344,37 M DZ 28125 M/S 7 34637 M DZ 2813 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690,01 KM ECC  .337485 APF  181.639 DEG
LAN  183.238 DEG  INC  21.8180 DEG TFP =89.0574 SEC
RCA  1782.17 KM PALT 44,0826 KM PERK  208.664 MIN
APO  3597.85 KM AALT 1659.76 Ki TA 354,512 DEG
LAT __ 1.42956 DEG __LONG 359.664 DEG
506 LUNAR HARMONICS USED?'  NUMGBER1 BELLCOMM
5.7 DATA ARC LENGTH' 1 HRS 16 MIN 50S= 80156
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN
41 C3 4970614 4970652 35 1.1158 1.0209
41 cC3 4970705 49712G3 412 1.3376  .8153
12 C3 49/0706 4970709 G w0785  =G4.1484
12 cC3 4970613 4970659 43 16571 W7278
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5¢ LUREMARKS * MAP TIME REPORT FCR SITE 1Dt
TINE OF REPORT! PREPARED BY' GEO.S5.GO0ODWIN
DAY 279 5 07 HR » 4U MIN _ GMT 0.Ds ANALYST
ODPL 3D12P _ :
ITERATION  NUMBER B

G733




5. ORBIT DLTERMINATION REPURT (LUNAK ELLIPSE) | D2-100 001

5¢1 OeDs IDENTIFICATION NOs 2F11P TAPE NO.
. . | ITEM NOo 2F11P
5.2 EPOCIT DAY 329 5 6 ' 50 ' G.0U0 GMT SEQ. NOe 100
| HR  MIN SEC COMPUTER B~

5¢3 STATE VECTOR (SELENCCENTRIC 19500}

X 493428950 KM DX =1449198u5 KM/SEC

Y  196U.l1717 KM DY —.12702396 KM/SEC

2 1297.2595 KM DZ =-.13509294 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 80,18 M DX 201197 M/$S Q000 M DX 0200 M/S

X_of —X
Y 309.6 M DY »04515 M/S Y 0000 M DY 0000 M/S
Z

Z 441.0 M DZ 17865 M/S «0000 M DZ  «000C M/S

565 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA __ 269C.64 KM E€C «337006 APF 172156 DEG
LAN 144,315 DEG INC 10,7888 DEG TFP =1848.03 SEC
RCA 1783088 Ki4 PALT 457874 KM PER 2080737 MIN
APQ 3597.40 KM AALT 1859,31 KM TA 2684617 DEG
LAT 10,6536 DEG LONG 225.128 DEG

De6 LUNAR HARMONICS USED! NUMBER] BELLCOMM

567 DATA ARC LENGTH! 3 _HRS 0  MIN 508= 12500

5.8 DATA SUMMARY !

STA DATA START STOP “NUMBER  STAANDARD

"NO. TYPE TIME TInvc POINTS  DEVIATION ~ MEAN
41 C3 329/0706  329/0916 159 e 4094 ~+1865
12 CC3 32970650  329/0916 190 +6678 0 4464

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5e10REMARKS! *¥¥¥EPOCH REPORT

TIME OF REPORT! TPREPARED BY'! GLUsSeGOOUWIN
DAY 281 5 05 HR » 16 MIN _ GMT QeDe ANALYST




5. ORBIT DETERMINATICN REPORT

(LUNAR ELLIPSE) D2~ 100003

1
i

5.1 0.D. IDENTIFICATIGN NO. 2F11P TAPE NQO.

5.2 EPOCH CAY 329 , 7 21

HR MIN

. ITEM NO. 2F11P
15.180 GMT SEQ. NO. 100
SEC CCMPUTER B

5.3 STATE VECTOR (SELENGCCENTRIC 1950.0)

X =1760.6380 KW
Y  261.79716 KM

DX -.31309473 KM/SEC
BY -1.5783763 KM/SEC

Z 109.28433 KM

CZ -1.0420118 KM/SEC

5.4 STANDARD DEVIATIONS

A PRIDRI

X 2.037 M CX .C6561 M/S
Y 120.8 M CY 25455 M/S

X 2.037 M DX .0656 M/S
Y 120.8 M DY .2545 M/S

L 319.4 M CZ .36617 M/S

Z 319.4 M D7 .3662 M/S

5.5 CORRESPONDING CRBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)

SMA 2689.16 KM ECC
LAN 144.004 DEG INC

RCA 1783.17 KM PALT
APO 3595.15 KM AALT

- 336504 APF 172.249 DEG
10.7974 DEG TFP 26.0818 SEC
45.0804 KM PER 208.565 WMIN
1857.06 KM TA 1.60659 DEG

LAT 1.14897 DEG LONG.

317.9617 CEG

" 546 LUNAR HARMONICS USED NUMBER1 BELLCOMM

5.7 DATA ARC LENGTH 0 FHRS 28 MIN S05= 12500

5.8 GATA SUMMARY “
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS _ DEVIATION __ MEAN
41 €3 329/0706  329/0916 159 4094 -.1865
12 CC3  329/0650  329/0916 150 6678 <4464

5.9 RESICUAL PLCTS  NOT AVAILABLE

5.10REMARKS MAP TIME REPORT FOR SITE !'F°*

TIME OF REPCRT

PREPARED BY GEQ.S.GOODWIN

DAY 281 5, 05 HR , 18 MIN

GMT O0.D. ANALYST

G841




L

e

-

e

ESIPAPN
AN S

!

5. GRBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 0.D. IDENTIFICATICN NO. 2F12P TAPE NQO.
; ITEM NO. 2F12P
5.2 EPOCH CAY 329 , 6 50 0.000 GMT SEQ. NO. 101
HR _ MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X 498.82167 KM DX -1.4927544 KM/SEC
Y  1938.9735 KM DY -.13013417 KM/SEC
Z 1326.6802 KM DZ =.12304411 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 24.38 M DX .C0291 M/S X .0000 M DX .00GCO M/S
Y 87.74 M DY .01485 M/S Y .0000 M DY .0000 M/S
Z 120.0 M CZ .05199 M/S Z .0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2690.66 KM ECC  .336998 APF  169.018 DEG
LAN  147.353 DEG__ INC _ 11.7762 DCEG___TFP  =-1848.03  SEC
RCA  1783.91 KM PALT 45.8211 KM PER  208.739 MIN
AP0 3597.40 KM AALT 1859.31 KM TA 268.819 DEG
LAT 11.5082 DEG  LONG 224.936 GCEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH & HRS 10 MIN S0S= 27403
5.8 DATA SUMMARY
STA DATA START STOP NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS _ DEVIATION _ MEAN
41 c3 329/0706  329/0917 160 .3729 .2956
41 CC3  329/1023  329/1247 197 .6936 .1856
12 CC3  329/0650  329/0917 191 .8678 «3730
5.9 RESICUAL PLOTS  NOT_AVAILABLE
5. 10REMARKS #s*EPOCH REPORT
TIME OF REPORT ‘ PREPARED BY  GEO.S<GOCDWIN
DAY 281 , 05 HR , 43 MIN GMT " 0.D. ANALYST

e R .

N L i e ke e




LC-d

p S
N

o1

5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE) -
5.1 0.0« IDENTIFICATICN NO. 2F12P TAPE NO.
ITEM NO. 2F12P
5.2 EPOCH cay 329 , 7 21 15.18C  GMT SEQ. NO. 101
HR MIN SEC COMPUTER 8
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
X =1760.4499 KWV CX -.31760833 KM/SEC
Y 253439493 KM CY =~1.5609956 KM/SEC
/4 130.69675 KM 0Z -1.0664723 KM/SEC
5.4 STANDARD DEVIATICNS A PRIONRT
X 1.790 M CX .01979 M/S X 1. 790 M oX L0198 M/S
Y 36.80 M CY .07213 M/S Y 36.8C M DY .0721 M/S
Z 91.03 M 6Z .C9981 ™M/S Z 91.03 M DZ  .0998 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE)
SVA~  2689.14 KM ECC  .336€83 ~ APF 169.108 DEG
LAN 147.042 DEG INC 11.7845 DEG TFP 26.1317  SEC
RCA 1783.21 KW PALT 45.1210 KM PER 208.562 MIN
APO 3595.06 KM AALT  1856.97 KM TA 1.60960 DEG
LAT 1.88784 DEG LONG 317.952 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 0 HRS 28 MIN S0S= 21172
5.8 DATA SUMMARY
STA DATA-  START STOP NUMBER  STANDARD
‘NG. TYPE TIME TIME PGINTS DEVIATION ME AN
41 c3 329/0706 329/0917 160 .3729 «2956
%1 CcC3 32971023 326/1241 197 6936 .1856
12 cC3 329/0650  329/0917 191 .8678 «3730
5.9 RESIDUAL PLCTS NOT AVAILABLE
5. LOREMARKS MAP TIME REPQRT FQR SITE 'F*
TIME OF REPGRT PREPARED BY GEO.S.GOODWIN

GMT

O-.De ANALYST

DAY 281 » 05 HR 5 46 MIN

083
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5. ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

i o
;;’f"‘“!v i . ‘..1
et 2 Vet e

5.1 0.D. IDENTIFICATIGON NO. 3F11P

TAPE_NQ.

5.2 EPOCH DAY 52 , O 50 0.000 GMT

ITEM NO. 3FL1P
SEGQ. NO. 118

HR MIN SEC COMPUTER 6
5.3 STATE VECTOR (SELENCCENTRIC 1950.0)
X =2093.0848 KM bDX =.40873789 KM/SEC
Y 1253.3167 KM DY =-1.1323223 KM/SEC
L 1408.5862 KM DZ -.45666534 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI

X 291.5 M CX .05491 M/S X -00CC M
Y 302.1 M 0Y 12351 M/S Y . .COCC M

DX .00CO M/S
DY .00CO M/S

Z T709.6 M DBZ .26001 M/S Z .000C M

DZ .00C0 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

-

SMA  2689.51 KM ECC  .335734
LAN  144.476  DEG _ INC  19.2325 GCEG

APF 185.729 DEG
TFP  -2749.37 SEC

RCA 1786455 KM PALT 48,4601 KM
APO 3592.47 KM AALT 1854.38 KM

PER 208.606 MIN
TA 242.909 DEG

LAT 17.8648 DEG LONG 211.974 DEG

5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM

5.7 DATA ARC LENGTH 3 HRS 0 MIN

S0Ss= 24843

5.8 DATA SUMMARY

STA DATA START sTap NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 52/0312 175 <4148 1275
62 CC3 5270052 52/0113 18 1.9849 24943
12 c3 52/0054 52/0113 20 1.6606 1.2341
12 cec3 52/0124 52/0313 -198 «4852 -.0616
5.9 RESIBDUAL PLCTS NOT AVAILABLE
5. LOREMARKS #22EPCCH REPORT
TIME OF REPCRT _ PREPARED BY GEO.S.GCOCWIN

DAY 279 4 04 HR , 41 MIN  GMT

O.Dos ANALYST




S. ORBIT DETERMINATIGON REPORT (LUNAR ELLIPSE),

CZ
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5.1 O.D. IDENTIFICATION NO. 3FLl1P TAPE NQ.
: ITEM NO. 3FL1P
5.2 EPOCH CAY 52 , 1 33 37.810 GMT SEQ. NO. ‘118
HR _ MIN SEC COMPUTER G
5<3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =578.55621 KN CX  1.7372627 KM/SEC
Y ~-1572.06C0 KM CY -.25977222 KM/SEC
Z -630.289C1 KM DZ . -.75458493 KM/SEC
5.4 STANCARD DEVIATICNS A PRIORI
K 72.62 M CX 24234 M/S X 1262 M DX <2423 M/S
Y 173.8 M CY .28558 M/S Y 173.8 M DY .2856 M/S
Z 367.1 M ©DZ .65752 M/S I 367.1 M DI .6575 M/S
5.5 CORRESPONDING CRBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)
SMA 2688.69 KM ECC . 335984 APF 185.799 DEG
LAN  144.059 DEG INC 19.2369 DEG TFP =-131.604 SEC
RCA~ 1785.33 KW PALT 47.2404 KM PER  208.510 MIN
APO  3592.04 KM AALT 1853.95 KM TA 351.924 DEG
LAT  .750167 DEG LONG 321.908 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 0 HRS 40 MIN SO0S= 24842
5.8 DATA SUMMARY
"STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 5270127 52/0312 175 <4148 .7275
62 CC3 5270052 52/0113 18 1.9849 <4943
12 c3 52/0054 52/0113 20 1.6606 1.2341
12 cC3 52/0124 52/0313 198 <4852 -.0616
5.9 RESIDUAL PLGTS  NOT AVAILABLE
5. 10REMARKS MAP TIME REPGRT FOR SITE VF!
TIME OF REPORT PREPARED BY GEO.S.GOCDWIN
DAY 279 , 04 HR , 43 MIN  GMT 0.D. ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) CZ3-
5.1 0.D. IDENTIFICATICN NO. 3F12P TAPE AO.
ITEM NO. 3F12°P
5.2 EPOCH DAY 52 , 0 50 0.000 GMT SEQ. NO. 119
~ HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENGCENTRIC 1950.C)
X =2080.2125 KM OX =-.40646596 KM/SEC
Y  1240.6132 KM DY =-1.1374284 KM/SEC
Z  1438.6830 KM DZ -.44579973 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 129.5 M DX .C2559 M/S X .0000 M DX .0000 M/S
Y 121.8 M OY .05347 M/S Y .000C M DY .0000 M/S
Z 293.4 M ©Z .11342 M/S Z .0060 M DZ .G0GGC M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.50 KM ECC  .335751 APF  184.280 DEG
LAN  145.942 DEG  INC _ 20.1999 [LEG TEP  =2749.45 SEC
RCA  1786.50 KM PALT 48.4101 KM PER  208.605 MIN
APQ  3592.51 KM AALT  1854.42 KN TA 242.905 DEG
LAT  18.5589 DEG LONG 211.798 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 6 HRS 10 MIN SO0S= 52142
5.8 DATA SUMMARY
STA _DATA START SToP NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS _ DEVIATION _ MEAN
62 c3 52/0127 52/0312 175 - 25652 .7181
62 cCc3 52/0052 52/0113 18 1.7048 L6367
12 c3 52/0054 52/0113 20 1.5516 .9292
12 cc3 52/0124 52/0643 414 .8176 . 3662
5.9 RESICUAL PLCTS  NOT AVAILABLE
5.10REMARKS *=%EPOCH REPORT
TIME OF REPGRT PREPARED BY GEQ.S.GCODWIN
DAY 279 , 05 HR 5 16 MIN GMT 0.D. ANALYST




ORBIT DETERMINATICN REPORT (LUNAR ELLIPSE)

5. _{:}:-l
5.1 0.D. IDENTIFICATICN NO. 3F12P TAPE NQ.
‘ ITEM NO. 3F12P
5.2 EPOCH DAY 52 , 1 33 37.810 GMT SEQ. NO. 119
: HR  MIN SEC COMPUTER 6
5.3 STATE VECTOR (SELENGCENTRIC 195C.0)
X =575.40651 KM OX 1.7267169 KM/SEC
Y -1579.2344 KM DY -.24775324 KM/SEC
I -614.98663 KM DI -.78236900 KM/SEC
5.4 STANCARD DEVIATIONS A PRICRI
X 3€.24 M OX .10746 M/S X 36.24 M DX .1075 M/S
Y 75.04 M OY .11780 M/S Y 75.04 M DY .1178 M/S
Z 159.4 M CZ .27501 M/S 1 159.4 M DZ .2750 M/S
5.5 CORRESPONDING CORBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)
SMA 2688.69 KWV ECC  .335%95 APF 184.344 DEG
LAN 145.526 DEG INC 20.2034& DEG TFP  -131.639 SEC
RCA 1785.30 KM PALT 47.2149 KM PER 2C8.510 MIN
APO  3592.08 KM AALT 1853.99 KM TA 351.922 DEG
LAT 1.28881 DEG LONG 322.021 DEG
5.6 LUNAR HARMONICS USED NUMBER1 BELLCOMM
5.7 DATA ARC LENGTH 0 HRS 40 MIN sos# 52105
5.8 DATA SUMMARY '
STA DATA START STOP NUMBER STANDARD
NC.. TYPE TIME TIME POINTS  DEVIATION _ MEAN
62 c3 52/0127 52/0312 175 .5652 .7181
62 CC3 52/0052 52/0113 18 1.7048 6367
12 c3 52/0054 52/0113 20 1.5516 «9292
12 CC3 5270124 52/0643 414 .8176 3662
5.9 RESICUAL PLGCTS  NOT AVAILABLE
5.10REMARKS MAP TIME REPORT FOR SITE FYF¢
TIME OF REPCRT PREPARED BY GEO.S.GOODWIN
DAY 279 , 05 HR , 18 MIN  GMT 0.D. ANALYST

87




5e

T

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) F0 AR IR
5¢1 QeaDe IDENTIFICATION NOs 3D11M TAPE NO.
: ITEM NO. 3D11M
5.2 EPCCH DAY 48 5 19 ' 42 ' G.000 GMT SEQe NOe 70
HR  MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =189.52125 KM DX =+90558030 KM/SEC
Y  3085.1837 KM DY -+32119603 KM/SEC
Z 168442447 KM DZ 19832801 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 24485 M DX ,03949 M/S X L0000 M DX .0000 M/S
Y 121.4 M DY 06142 M/S Y +0000 M DY .0000 M/S
Z231.7 M DZ ,07736 M/S _Z .00CO M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.,41 KM ECC 4336540 APF 181,182 DEG
LAN  189.866 DEG  INC  21.3487 DEG  TFP -5178+16 SEC
RCA  1784,32 KM PALT 4642289 KM PER 2084594 MIN
APO  3594,51 KM AALT 1856.42 KM TA 196.601 DEG |
LAT 6038376 DEG  LONG 2064499 DEG ;
5.6 LUNAR HARMONICS USED'  NUMBER1 BELLCOMM |
5,7 DATA ARC LENGTH! 2 HRS 40 MIN S0S=. 16025
5.8 DATA SUMMARY !
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME PorNTs§ DEVIATION  WMEAN
62 C3 4872013 4872203 152 w5431 W 6927
62 cCc3 4871942 4872003 20 CT314 .9511
12 CC3 4872013 45872157 166 L8106 L1550
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ¥¥¥EPOCH REVIRT
TIME OF REPORT! PREPARED R, : GEQ«S. "72YIN
DAY 287 , 08 HR » 48 WMIN — GHMT - 0.0 . S

053




5, ORSIT DETERMINATION REPORT (LUNAR ELLIPSE)

541 QeDes IDENTIFICATION NO. 3D11M TAPE NO.
) LT NUa» Ul lm
5.2 EPOCH DAY 49 , 7 ' 32 ' 25,310 GMT SEQe. NOe 70
HR MIN SEC ) COMPUTER 51
53 GTATE VECTOR (SELENOUCERTRIC 135040)
X =53Le544TZ2 KM DX Te 7239613 KF/7SEC
Y =1587.8458 KM DY =~¢21670158 KM/SEC
Z -611.31314 KM DZ =-.81019808 KM/SEC
5+4 STANDARD DEVIATIONS A PRIORI
X 131e2 M DX o09975 M/S X 1312 M DX 0997 M/%
Y 26464 M DY 413464 M/ Y 26464 M DY 1346 M/S
Z 60,62 M DZ .22765 M/S Z 60e62 M DZ 42276 W/5

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHAIC TRUE VUFDATL)

SMA 2690412 KM ECC 337796 APF " 181.330 DEG
LAN 183.381 DEG INC 21.3731 DEG TFP -88.4791 SE&C
RCA  1781.41 KM PALT 43.3202 KM PER 208677 MIN
APO  3598,84 KM AALT  1860.75 KM TA 3544544 DEG
LAT  1.48462 DEG LONG 359.584 DEG

5.6 LUNAR HARMONICS USED'  NUNBERI BELLCOMW

5.7 DATA ARC LENGTH' 11 HRS &7 MIN SOS= <1173.9

5.8 DATA SUMMARY
STA DATA START STOP NUMBER ~ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 48/2013 4872203 152 e5431 46927
62 cc3 4871942 48/2003 20 L7314 L9511
12 cCc3 48/2013  48/2157 166 8104 41550

5,9 RESIDUAL PLOTS' NOT AVAILABLE

5410REMARKS ! MAP TIME REPORT FOR SITE ‘D!
TIME OF REPORT! PREPARED BY'  GEOsS.GOODWIN

DAY 287 » 08 HR s 53 MIN GMT

QeDs ANALYST

o=




5. .ORBIT DETERMINATION REPdRT (LUNAR ELLIPST)

Do~ 17072041

5e¢l OeDe IDENTIFICATION NOas 3F11M

TAPE NO.

52 EPOCH DAY 51 , 14

' 25 ' 0.000 GMT

ITEM NOe 3F11M
SEQe NOWs 120

HR

MIN SEC

COMPUTER B

5.3 STATE VECTOR (SELENGCENTRIC 1950¢0)

X =2077.1516 KM
Y 120644220 KM

z 1448,0568 KM

5.4 STANDARD DEVIATIONS

DX =+39418378 KM/SEC

DY -1.1488737 KM¥/SEC

DZ -—.44469162 KM/SEC
A PRIORI-

X 55639 M DX 401159 M/S X 40000 M DX 0000 M/S
Y 61.57 M DY «01806 M/S Y 0000 M DY .0000 M/S
Z +00C0 i DZ  .0C00 M/S

Z 1319 M DZ .03684 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

MA 2689457 KM
LAN 152.794 DEG

ECC 336287
INC 209011 DEG

APF 182.999 DEG
TFP  =2719.21 5EC

RCA 178510 KM

PALT 4740111 KM

PER 208612 MIN

REPORT

APO 3594404 &M AALT 1855.95 KM  TA  243.600 DEG
LAT 19,1118 DEG  LONG 217.938 DEG

56 LUNAR HARMONICS USED'  NUWMBERI BELLCCWHM

5.7 DATA ARC LENGTH' 2 HRS 40 MIN 505= © 25328

5.8 DATA SUMMARY !
STA DATA START STOP NUMBER  STANDARD .
NO. TYPE TIME TIME POINTS  DEVIATION _ MEAN
62 CC3  51/1425  51/1642 229 7578 06622
41 C3 51/1425  51/1557 152 .9024 1523

5.9 RESIDUAL PLOTS' NOT AVAILAGLE

5.10REMARKS ¥¥KEPOCH

TIME OF REPORT!

PREPARED BY:'

5.0 S GOODWIN

DAY 287 » 05 HR » 54

MIN GMT

CeDe ANALYST

G50




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

™

~

3éoéqn

5 * .0 . e o
Sel OeDe IDENTIFICATION NOs 3F11M TAPE NO.
ITEM NOe BFILN
5.2 EPOCH DAY 52 » 1 t 33 ¢+ 37,810 GMT SEQ. NO. 120
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SECENOCENTRIC 1950307
X =574.82589 KN DX T1.7183709 KM7SEC
Y =1584.4428 KM DY =~e¢24115815 KM/SEC
Z -602¢62678 KM DZ =.80219258 KWM/5EC
5«4 STANDARD DEVIATIONS A PRIORT
X 1193 M DX «06073 M/5 X 119.3 M DX <0607 M/5
Y 29.38 M DY 10012 M/S Y 29438 M DY 41001 M/S
Z 8l.84 M DZ 12471 M/S Z 81.84 m DZ 1247 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688481 KM ECC «335976 APF 183.327 DEG
LAN 146.556 DEG INC 20,8836 DEG TFP =132.838 SEC
RCA 1785.44 KM PALT 47,3466 KM PER 208.525 MIN
APQO  3592.19 KM AALT 1654410 KM TA 3514849 DEG
LAT 1¢71771 DEG LONG 322.047 DEG
5.6 LUNAR HARMONICS USED' NUMBER1 BELLCOMM
5«7 DATA ARC LENGTH' 11 HRS 5 MIN S0S= 24144
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NOe. TYPE T IME TIME POINTS  DEVIATION  MEAN
62 CC3 51/1425 5171642 229 07578 e 6622
41 C3 51/1557 152 09024 .1323

5171425

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS' MAP TIME REPORT FOR SITE 'F!

TIME OF REPORT: PREPARED BY!?!

GEQe S« GOODWIN

DAY 287 » 05 HR » 59 MIN  GMT

OeDe ANALYST

051




5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 02-160729-1

5S¢l OeDe IDENTIFICATION NOo. 1B21P TAPE NO.
: ITEM NO._ _ 1B21P
52 EPOCH DAY 232 4, 19 ¢ 45 ' Q.00 GMT SEQe NOe 4
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X 1280.8043 KM DX +85299245 KM/SEC

Y =309G45721 KM DY  +43403695 KM/SEC

Z -873.58012 KM DZ  +38345468 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 37.82 M DX 02851 M/S X __«0000 M DX 0000 M/S

Y 274.7 M DY 05218 M/S Y 0000 M DY +0000 M/S
Z 92442 M DZ 00609 M/S Z +0000 M DZ .0000 M/S

505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2765448 KM ECC 296290 APF 184.347 DEG

LAN 242,479 DEG INC 12,1732 DEG TFP =5(022.84 SEC
RCA 1946.09 KM PALT 208.004 KM = PER 217.506 MIN

APO 358486 KM AALT 1346477 KM TA 204.132 DEG
LAT 577077 DEG LONG 270.415 DEG ’

56 LUNAR HARMON}CS USED? BELLCOMM NUM. 2

5.7 DATA ARC LENGTH* 2 HRS O MIN SOS= 176485

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 232/2133 104 01194 «0036
61 -C3 23271945 23272058 71 +0763 -+0014

59 RESIDUAL PLOTS' NOT AVAILABLE

5 ¢ 10REMARKS* *¥*EPOCH REPORT

TIME OF REPORT? PREPARED BY' GEO+35.+GOODWIN
DAY 285 5, 05 HR , U4 MIN GMT : OeDe ANALYST |

(ﬁ§g3 




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) N

5,1 OeDe IDCNTIFICATION NO. 1B21P TAPE NO.
- " ITEM NO. 000000 ;

5.2 EPOCH DAY 232 5 21 ' 0O ' 36,930 GMT SEQs NOe 000000 |
f AR MIN SEC T COMPUTER B |
5¢3 STATE VECTOR (SELENOCENTRIC 1950407

X 88407430 KM DX =1.6097303 KM/SEC

Y  1574,9147 KM DY 74211708 KM/SEC

7 83G4.41482 KV DZ =.11837165 KM/SEC .
5.4 STANDARD DEVIATIONS ‘ A PRIORT

X 37238 M DX «0U3Z05 M/S A 3Zle28 M UX 0520 M/5
Y 161.5 M DY 04869 M/S Y 161.5 M DY 0487 M/S

T2 2712 M DZ. «3%9139 M/S L clled M DL o3914 M/5

5-5>CURRESPUNDING ORBITAL PARAMETERS [SELENOGRAPHIC TRUE UFDATE)

SMA " 2785.03 KM ECC 96657 APF 184173 DEG
LAN 241,972 DEG INC 12,1648 DEG TFP =484.637 SEC
RCA 194547 KM PALT 207-379 KM PER2T17.572 MIN
APO  3586.60 KM AALT 1848451 KM TA 334,585 DEG
LAT  4.37859 DEG  LONG &41.1661 DEG

5.8 LUNAR HARMORTCS USEDT  BSELLCONM NUMe 2

5.7 DATA ARC LENGTHT I HRS 12 MIN 30%5= 176485

5.8 DATA SUMMARY?'
STA DATA _ START STOP NUMBER ~ STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232,1947  232/2133 104 .1194 «0036
61 ¢3 232/1945 23272058 71 20763 =s001&

59 RESIDUAL PLOTS* NOT AVAILABLE

50 10REMARKS! MAP TIME REPORT AREA B
TIME OF REPORT! PREPARED BY! GEOeSeGOODWIN
DAY 285 , 05 HR » 08 MIN GMT OeDe ANALYST

OopPL 1B21P EEQ 4

L ZA

TTERATION NUMBER VI

L. 093




' ' D2-10070" .
85, ORBIT DETSRMINATION REPORT (LUNAR ELLIPSE) D2-1C0.2 -

5¢1 OeDe IDFNTIFICATION NOo 1B22P TAPE NOs
' ITEM NOe. 1822P
52 EPOCH DAY 232 4 19 ¢ 45 ' (.000 GMT SEQe NOe 5
HR MIN SEC COMPUTER B

53 STATL VECTOR (SELENOCENTRIC 1950.0)

X  1283.3627 KM DX .B5513049 KM/SEC

Y =3070.2605 KM DY «43050505 KM/SEC

Z =937.98221 KM Dz «38293462 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

TX 13,01 M DX 01372 M/S X 0000 M DX <0000 M/S
Y 135,2 M DY .02376 M/S Y L0000 M DY L0000 M/S

Z 424,77 M DZ .00427 M/S - Z +0C00 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETEKRS (SELENOGRAPHIC TRUE OFDATE)

SMA  2765.44 KM ECC  +296167 APF 179.781 DEG
LAN 246,919 DEG  INC 11,5412 DEG  TFP  =5023,24 SEC

RCA 1946441 KM PALT 20Be315 KM PER 2174501 MIN
APO 3584447 KM AALT 1846438 KM TA 2044129 DEG

LAT 4.65105 DEG LONG = 2704397 DEG

5.6 LUNAR HARMONICS USED' BELLCCHMM NUMe 2

57 DATA ARC LENGTH' 5 HRS 40 MIN 50s= 112615

58 DATA SUMMARY!

STA DATA START STOP - NUMBER _ STANDARD

NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947 23370111 259  1.8637 ~.5988
61 c3 23271945  232/2058 71 1.5711 w4985

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS? *#¥%EPOCH REPORT

TIME OF REPORT! PREPARED BY!'! GEO«S+GOODWIN

DAY 285 , 05 HR 3 29 MIN GMT ‘ O+Ds ANALYST

584




5¢ ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) W=l

51 OeDe IDENTIFICATION NO. 1B22P TAPE NOs
; . ITEM NO. 1bdZP
52 EPOCH DAY 232 4 21 v Q0 ' 366930 GMT SEQe NOo 5
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040}

X 88683434 KM T DX =1.B1297CT7 KFR73EC
Y 1563,7762 KM DY ¢ 73830934 KM/SEC
Z 853.20302 KM DZ =e09062857 KM/SEC

5e¢4 STANDARD DEVIATIONS A PRIORI

X 17,43 M DX «02247 M/S X 17.43 M DX 0225 M/5
Y 76631 M DY «02639 M/S Y 76631 M DY 0264 M/S

Z 122.2 M DZ 18216 M/S Z 12262 M DZ 1822 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2766607 KM E&C 0296534 APF 179.589 DEG
LAN 2464427 DEG INC 11.5360 DEG TFP  ~485.,070 SEC
RCA 1545,84 KM PALT 207748 KM PER 217576 MIN
APOQO 3586430 KM AALT 1848.,21 KM TA 334,571 DEG

LAT 500052 DEG LONG 410433 DEG

5.6 LUNAR HARMONILS USED' BELLCOMM NUWMe 2

5.7 DATA ARC LENGTH! 1 HRS 12 MIN 505= 112615

58 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD
NOo TYPE TIME TIME POINTS ~DEVIATION MEAN
12 CC3 232/1947 23370111 259 le8627 ~e5988

61 C3 232/1945 232/2u58 71 15711 04985 |

5¢9 RESIDUAL PLOTST NOT AVAILCAGLE

5¢10REMARKS? MAP TIME REPORT FOR SITE 'BY
TIME OF REPORT! . PREPARED BY! GEQeSeGOODWIN

DAY 285 s 05 HR » 32 MIN GMT OeDe ANALYST

ODPL 1B22P SEQ 5

ITERATION NUMBER 0




22-100222-1

5, ORRIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 2B21P TAPE NO.
ITEM NOs 2821P
5,2 EPOCH - DAY 322 , 20 t 36 ' G.000 GMT SEQe NOo 22
HR  MIN SEC COVPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 344542774 KM DX 29346822 KM/SEC
Y -852.79172 KM DY  «75211968 KM/SEC
Z -552.74518 KM 57 «50484294 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORI
X  18.08 M DX +0166G M/S X <0000 M DX 0000 M/S
Y 547.1 M DY 27228 M/S Y 40000 M DY .0000 M/S
7 007e1 M DZ +41307 M/S . Z 0000 M DZ 0000 M/5

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.28 KM ECC  .336615 APF  162.250 DEG
LAN 2360271 DEG INC  11.4910 DEG TFP 6059468 SEC
RCA 1784403 KM PALT 4549365 KM PER 208579 MIN
APO 3594453 KM AALT 1856444 KM TA 177.001 DEG
LAT  355.953 DEG  LCNG 215.904 DEG

5.6 LUNAR HARVONICS USED'  NUMBERZ BELLCOMM

5.7 DATA ARC LENGTH' 2 HRS 50 MIN 505=  1862+4

5.8 DATA SUNMARY'
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME - TIME POINTS DEVIATION  MEAN
12 CC3.  322/2036  322/2300 226 e 3044 -42097
61 <3 32272037  322/2144 130 “1237 L0258

5.9 RESIDUAL PLOTS'T NOT AVAILABLE

5, TOREVARKSY ¥¥¥EPOCH REPORT
TIME OF REPORT!® PREPARED BY' GEOeSeGOODWIN
DAY 285 » 08 HR s 57 MIN  GMT 0.D. ANALYST

o e e e e e T



ST ] ’Ql’ f;
5., ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) £0-100820=1
‘541 OeDe IDENTIFICATION NO. 2B21P TAPE NO.
ITEM NO. 232IP
5,2 EPOCH DAY 322 5 22 ' 23 ' 164600 GMT SEQe. NOe 22
AR MIN SEC COMPUTER B
5+3 STATE VECTOR (SELENOCENTRIC 195040)
X =1726.5705 KM ’ 5X =2 57105944 KNM/SEC
Y  374.57286 KM DY =1.5434217 KM/SEC
7 243.48990 KM 57 —1.0350338 KM/SEC
5S¢4 STANDARD DEVIATIONS A PRIORI
X 3,773 M DX 202588 M/5 X 3.773 M DX =025% W73
© Y 291.6 M DY ,52815 M/S Y 291.6 M DY 5282 M/S
T 474.0 M DZ +8C048 M/S £ 474.0 M DZ 48005 M/S
575 CORRESPONDING ORBTITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SVA  2689.93 KN ECC 337023 —RPF 182057 DLG
LAN  235.534 DEG INC  11.5001 DEG TFP =18.1623 SEC
RCA  1783.35 KM PACT 452582 KM PER 208+654 WIN
APO 3596451 KM AALT 1858.42 KM TA 358,881 DEG
CAT  3+73321 DEG LONG 36.8280 DEG ~
5.5 LUNAR HARMONICS USEDT — NUMSERZ BELLCOMW
5.7 DATA ARC LENGTH' 1 HRS 44 WIN 505= 186244
5.8 DATA SUMMARY?
STA DATA START STOP NOMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN .
12 CC3  322/2036 32272300 226 «3044 -e2097
61 c3 32572037  322/2144 130 1237 T0258
5.9 RESIDUAL PLOTST ~NOT AVAILABLE '

5+ 10REMARKS! MAP TIME REPORT FOR SITE 1'B!

TIME OF REPORT! . PREPARED BY! GEQeSeGOODWIN

DAY 2385 » 09 HR s OU MIN GMT “OeDe ANALYST

ODPL 2B21P SEQ 22

ITERATION  NUMBER 0

Go'¢




e

D2-1C0022C-1

5. ORBIT DETERMINATION REPCRT {(LUNAR ELLIPSE)

5¢1 OeDe IDENTIFICATION NCo 2B22P TAPE NO.

’ ITEM NOe 2B22P
542 EPOCH DAY 322 5 2u ' 36 ' 04000 GMT SEQe NOs 23
' HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195040}

X 3444.1042 KM ' DX +29402383 KM/SEC

Y -834.21619 KM DY  +76105088 KM/SEC

7 <584.03732 KM DZ  .49127788 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 14,25 M DX 00345 M/S «0000 M DX 0000 M/S

X
Y '351.8 M DY 17174 M/S Y #0000 M - DY 40000 M/S
Z 59647 M DZ 26926 M/S Z 0000 M DZ 40000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689415 KM ECC 336486 APF 157.609 DEG
LAN 240.977 DEG INC 10.8325 DEG TFP 605884 SEC
RCA 1784429 KM PALT 4641964 KM PER 2084563 MIN
APO - 3594,00 KM AALT 1855,91 KM TA 176995 DEG

LAT 3554377 DEG LONG 2154977 DEG

5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM

567 DATA ARC LENGTH? 6 HRS 1u MIN S0s= 100734

58 DATA SUMMARY!

STA DATA START STOP NOMBER — STANDARD
NOs TYPE T IME TIME POINTS  DEVIATION _ MEAN
12 CC3  322/2036  323/0229 431 le7142 -a4502

61 Cc3 32272037 32272144 130 ¢ 7150 141940

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5,10REMARKS? *¥*¥%#EPOCH REPORT
TIME OF REPORT! ) © PREPARED BY'! GEQ«S5eGOODWIN
DAY 286 5 03 HR » 05 MIN _ GMT "OeDs ANALYST




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-130222-1

541 OeDs IDENTIFICATION NO. 2B22P TAPE NOe
] T NOoe PASY A d
5.2 EPOCH DAY 322 5 22 1 23 ' 16.600 GMT ' SEQ. NO. 23
HR MIN SEC COMPUTER t
5¢3 STATE VECTOR (SELENOCENTRIC 195060)
X =T726:5956 KF DX =& 7I7IC52 KM/ SEC
Y 364477530 KM DY =-1.56U3411 KM/SEC
7 759.87195 KM 5Z =I.0085552 KM/SEC
Sea4 STANDARD DEVIATIONS A PRIOKI
X 7751 M DX +0UB58 M/S X T.751 M DX .0086 WM/5
Y 18741 M DY .33418 M/S Y 187.1 M DY 3342 M/S
7 312.0 M DZ 52048 /5 Z 3120 M DZ <5205 NM/3S
5.5 CORRESPONDING ORGITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE]
SMA  2689.87 KM ECC  .336899 APF  157.403 DEG
LAN 240252 DEG INC  10.8458 DEG TFP =-18.1601 SEC
RCA 1783.65 KM PALT 4545639 KM PER  208+647 MIN
APO  3596,08 KM AALT 1857.99 KM TA 358,882 DEG
LAT  4.34030 DEG LONG 36.9139 DEG
5+6 LUNAR HARMONICS USED' ~ NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' 1 HRS 44 MIN 505= 100732
5.8 DATA SUMMARY?
STA DATA START STOP NOMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036 32370229 431 l1e7142 —e4502
61 c3 322/2037 32272144 130 “7150 1.1940
5.9 RESIDUAL PLOTS' NOT AVAILABLE
~ 5.10REMARKS'  MAP TIME REPORT FOR SITE 'B'

TIME OF REPORT?

PREPARED BY!

GEQ«S+GOODWIN

DAY 286 » 03 HR » 08 MIN GMT

CeDo

ANALYST

099




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5.
5¢1 OeDe IDENTIFICATION NOe. 2D21P TAPE 1D,
TTEH NOe 2D21P
5,2 EPOCH DAY 326 , 22 * 45 ' 04,000 GMT SEQe NOe 53
‘ HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X 2598,3354 KM DX -489393821 KM/SEC
Y. 14078473 KM DY  .60107993 KM/SEC
Z 4101346359 KM DZ 39340524 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 22.18 M DX 00906 M/S X +0C00 M DX 0000 M/5
Y 17548 M DY .,05328 M/S Y LOC0O0 M DY .GOGO M/S
Z 189.1 M DZ .10154 M/S 7 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETENRS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.95 KM ECC  .338106 APF  167.373 DEG
LAN 179.004 DEG INC 12,0091 DEG TFP =3531.24 SEC
RCA  1779.80 KM PALT &41.7119 KM PER 2084541 MIN
APO  3598.,10 KM AALT 1860.01 KM TA 225.326 DEG
LAT 6445390 DEG  LONG 211.130. DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH?! 2 HRS 50 MIN S05= 86367
5¢8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/010G9 113 e 4983 ~e4319
61 C3 32672250 32770109 131 .5116 =.3061
5.9 RESIDUAL PLOTST NOT AVAILABLE
5+ 10REMARKST *¥¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GEO.S<GOODWIN
DAY 281 5, 08 AR 5 48 MIN  GMT O.Ds ANALYST




5,

DI-160220-1

ORBIT DETERMINATION REFCRT (LUNAR ELLIPSE)
541 OeDe IDENTIFICATION NO. 20D21P TAPE NO.
. TTEN KOs 2DZ21IP
5.2 EPOCH DAY 326 » 23 t 47 ! 13,720 GMT SEQ. NOs 53
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950e0)
X =1789.3860 KM DX =.07409010 KF/SEC
Y -8,2243857 KM DY =1.5769777 KM/SEC
7 —38.991749 KM DZ -1.07862746 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X T1.388 M DX +02433 M/S X 1.388 M DX <0243 M/3
Y 21413 M DY .16583 M/S Y 21.13 M DY 1658 M/S
7 18.88 M DZ .24U9G F/5 —Z 1B.88 M DZ <2409 M/5
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 269006 KM ECC  +338614 APF—187+220 DEG
LAN  178.663 DEG INC  11.9857 DEG TFP  202.252 SEC
RCA —I779.17 KM PALT 41.0769 KM PER  208+669 MIN
APO _3600,95 KM AALT 1862.86 KM TA 12.4594 DEG
LAT ~ .066520 DEG  LONG 358.350 DEG
5.6 LUNAR RARMONICS USED'  NUMBERZ BELLCOVM
5.7 DATA ARC LENGTH' U HRS 59 MIN SO0S= 8636+7
578 DATA SUMMARY?
STA DATA START STOP NGFMBER STANDARD
NOe TYPE . TIME TIME POINTS DEVIATION  MEAN
12 CC3 32672252  327/L109 113 04983 -e4319
61 c3 32672250  327/0109 131 S5116 =.3061

59 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS? MAP TIME REPORT FOR SITE D!

TIME OF REPORT! PREPARED BY!

GEO+S5eGOODWIN

51 MIN GMT

DAY 281 » 08 HR

OeDe ANALYST

ODPL 2D21P SEQ 53

bk
oo
ot




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-160720-1

5,
501 OeDo IDENTIFICATION NO. 2022P TAPE NCo ‘
. | , K TTEM NOe 2D22P

5,2 EPOCH DAY 326 , 22 ' 45 ' Us0UO GMT SEQ. NO« 54
- AR MIN SEC COMPUTER B
5.3 STATE vecron (SFLENOCENTRIC 1550401
X 26006964 KN DX =+89303332 KM/SEC
Y  1386,9916 KM DY  +59427559 KM/SEC
Z 103645094 KM DZ™ +40563441 KM/SEC
5+4 STANDARD DEVIATIONS A PRIORI
X T7:2Z W DX 00717 M/S X +0000 M DX +0000 W/
Y 13648 M DY ,04270 M/S Y 40000 M DY 40000 M/S
Z 1398 M DZ ,07830 M/S Z 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA2689.19 KM ECC  »338083 RPF  167.209 DEG.
_LAN  179.073 DEG INC 13,0752 DEG _ TFP. =3531443 SEC
RCA~ 178002 KM PALT 41,9310 KM PER 2084569 MIN
APO. 3598436 KM  AALT 1860427 KM TA 225.333 DEG
7 CAT  6+98983 DEG LONG 210+936 DEG -
5¢6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
""‘“‘377‘BKTA ARC LENGTH' 6 HARS 10 MIN 505= 182706
5.3 DATA SUMMARY' - |
~STA DATA — START "STOP NOMSER — STANDARD ~ .
NO. TYPE . TIME TIME  POINTS 'DEVIATION  MEAN -
12 CC3 32672252 327/0439 229 - 244811  =46009
61 C3 . 326/2250 3271/0109 131 1.7620  —e&I11 -
5¢9 RESIDUAL PLOTS' NOT AVAILABLE
‘5.10REMARKSY ~ ¥¥¥EPOCH REPORT.
TIME OF REPORT! 4 PREPARED av-' GEOeS+GOODWIN
GMT. . OeDs ANALYST

DAY 281 5 09 HR » 16 MIN

Al




54

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

e YT ,-V,)Ang_\’

14~

5¢1 OeDe IDENTIFICATION NOs

2D22P

TAPE NO,

5.2 EPOCH DAY 326 , 23 ' 4

7 v 13,720

GMT

ITEM NO. 2D2<P
SEQe NOe 54

HR MIN SEC

COMPUTER B

5¢3 STATE VECTOR (SELENUCENTRIC 1950.0)

X =I789,6217 KM
Y =5.7617909 KM

DX  ~=-077U5316
DY =145564679

KM/ SEC
KM/SEC

Z =36594926 KM

DZ ~1.,1076456 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORT
X  +9531 M DX .01881 M/S X 9531 M DX 0188 M/S
Y 14473 M DY 413089 M/S Y 14473 M DY 41309 M/S
7S Z 16442 M DZ 1826 M/5

L 16642 M DZ ,18261 M

CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

DAY 281 » 09 HR 5 19 MIN

5e¢5
SVMA  2690.30 KW ECC  +336599 ~APF T 167.078 DEG
LAN 178.712 DEG INC 13.0518 DEG TFP  202.061 SEC
RCA 177937 KM PALT 412751 KM PER  208+697 MIN
APQ  3601e23 KM AALT 1863.14 KM TA 1244456 DEG
LAT 107632 DEG LONG 358.248 DEG
" 5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCONM
5.7 DATA ARC LENGTH! U HRS 59 MIN S$05= 1682123
5¢8 DATA SUMMARY?'
“STA DATA  START STOP NOUMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252 32770439 229 2.4811 -+6009
61  C3 326/2250  327/0109 131 1.7620 )
50 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS? MAP TIME REPORT FOR SITE DY
TIME OF REPORT! PREPARED BY' GEQOeSeGOODWIN
GMT OeDe ANALYST

ODPL 2D22P SEQ 54




. O D2-100720-1
5¢ ORBIT DETERMINATION REPCKT t(LunAR ELLIPSE) -

5¢1 OeDe IDENTIFICATION NO. 3D21P TAPE 10.
- ITEM NOe 3D21P
5.2 EPOCH DAY 49 » 6 ' 13 ¢ 0.000 GHT SEQ. NOe. 71
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X -502065528 KM DX =+90637536 KM/SEC
Y  3008,70338 KM DY <-+41344180 KM/SEC
Z 165345394 KM DZ  +10136253 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X  54s15 M DX »09691 M/S X «00C0 M DX <0000 M/S
Y 338.9 M DY .15794 M/S Y 0000 M DY .0000 M/S
Z 626.2 M DZ 422554 M/S _ Z 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689403 KN ECC 2335925 APE  179.725 DEG
" LAN  185.533 DEG INC  18.2496 DEG TFP =~4856.,23 SEC
RCA 1783403 KM PALT 449386 KN PER 208550 MIN
APO  3595,04 KM AALT 185695 KM TA 201.731 DEG
LAT 6457755 DEG LONG 206s0Ul DEG
5.6 LUNAR HARMONICS USED'  NUMGERZ BELLCOMN
5.7 DATA ARC LENGTH' 3 HRS 0 MIN. 505= 12777
5.8 DATA SUMMARY!
STA DATA START STOP NUMBSER — STANDARD
NOs TYPE TIME TIME PCINTS DEVIATION  MEAN
41 €3 4970614 4970652 39 N ~43587
41 cC3 4970705 49/0034 181 c6305 = 5425
12 c3 49703706 4970709 4 02263 1.7891
12 cC3 4570613 49575659 23 28996 = 3077
5.9 RESIDUAL PLOTS' NOT AVATLABLE
5 1CREMARKS? ¥%¥EPOCH REPORT
TIME OF REPORT! PREPARED BY'  GEOeSeGOCDWIN

DAY 279

s 05

HR s

59 MIN

GMT

O«De ANALYST

102




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do-{eo~n -t

541 OeDs IDENTIFICATION ;Oe 3D21P TAPE NOe
ITEM Os 3D21IP
562 EPOCH DAY 49 5 T t 32 ' 254,310 GMT SEQe NOe 71
HR  MIN SEC COMmPUTER G

5.3 STATE VECTOR (SELENOCENTRIC 195040)

X <542+46143 KM DX 1.7535761 KM/SEC

Y -1590,1848 KM DY -+27216574 KM/SEC

Z -600e13160 KM DZ —e72414600 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 6377 M DX 18751 M/5 X G3e771 1 DX 1875 M75
Y 74793 M DY 439183 M/S Y 74793 M DY 3918 M/S

Z T6.19 M DZ «60U17T M/S Z T6e19 M DZ 46002 M/S

505 CORRESPONDING ORBITAL PARAMETERS (SELENOCRAPHIC TRUE OFUDATE)

SMA 2690636 KM EéC v3317635 APF 179.651 DEG
LAN 184,953 DEG INC 18,2320 DEG TFP -90.3689 SEC
RCA 1782.00 KM PALT 43,9100 KM PER 208.70G5 MIN
APQ 359872 KM - AALT 1660463 KM TA 354,429 DEG
LAT 1.84940 DEG LONG 359327 DEG

56 LUNAR HARMONICS USED! NUNMBERZ BELLCOMM

5¢7 DATA ARC LENGTH? 1 HRS 16 MIN 505= 12775

58 DATA SUMMARY!

STA DATA START STOP - NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN

41 C3 49/0614 49/0652 39 0 4044 -¢3587
41 cC3 49/0705 49/08634 181 «56388 ~-e5429
12 C3 4970706 4970709 4 02263 17891
pp4 CC3 49/0615 49/0659 43 e 6996 ~e 3077

5¢9 RESIDUAL PLOTSY NOT AVAILAELE.

5¢ lIOREMARKS? MAP TIME REPORT FQR SITE D

TIME OF REPORT! PREPARED BY! GEO-S.GOODWINV

DAY 279 » 06 HR » 01 MIN  GMT QeDe ANALYST




D2-1c077 " 1

5, ORBIT DETERMIMATION REPCRT (LUNAR ELLIPSE)
5¢1 OeDe IDENTIFICATION NO. 3D22P TAPE NG,
: ITCM NOe 3D22P
5,2 EPOCH DAY 49 5 6 ¢ 13 ' 0,000 GMT SEQ. NOe 72
N HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~4960844264 KM DX =—+89700598 KM/SEC
Y  2975.8655 KM DY . -.42855084 KM/SEC
Z  1711.,9455 KM DZ  .12244410 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 29449 M DX 04212 M/S X <0000 M DX <0000 M/S
Y 13465 M DY .06349 M/S Y L0000 M DY 0000 M/S
Z 23847 M DZ .08837 M/S  Z .0000 M DZ L0000 M/S
5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.84 KM ECC  .336646 APF 180931 DEG
LAN 1844522 DEG INC 2043069 DEG TFP -4856.38 SEC
RCA 1783465 KM PALT 45.5603 KM PER  206e527 MIN
APQ  3594,02 KM AALT 1855,93 KM TA 201.731 DEG
LAT  7.68413 DEG LONG 205.905 DEG
5+6 LUNAR HARMONICS USED'  NUMBER2 BELLCOMM
5.7 DATA ARC LENGTH? 6 HRS 10 MIN S05= 342443
5¢8 DATA SUMMARY?!
STA DATA START STOP NUMBER STANDARLD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 49/0614 4970652 39 $3179 1.1166
41 CC3 4970705 4971203 412 3.9141 ~.6285
12 C3 49/0706 49/0709 4 62831 ~-3,5898
12. CC3. 4970613 4570659 43 <3906 1.0411
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5¢10REMARKS! ¥¥*EPOCH REPORT
TIME OF REPORT! PREPARED BY'  GEO+S.GOODWIN
MIN _ GMT ‘ OeDe ANALYST

- DAY 279 » 06 HR » 32




D2-10070"-1

5. ORGEIT DCTERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 3D22P TAPE NO.
: TTEN NJs  3DZ2ZP
5.2 EPOCH DAY 49 » T 1 32 ' 25,310 GMT SEQe NOe 72
AR WIN SEC ' COMPUTER G
533 STATE VECTOR (SECENOCENTRIC 1950%0)
X =536.86042 KM DX 1. 7343650 KN73EC
Y -1589,9025 KM DY =-¢23487996 KiM/SEC
7 S607.40869 KM DZ =<78005306 KN/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X Z5.72 M DX .oB360 /S X 25 72 W DX =083% /3
Y 24993 M DY o15716 M/S Y 24993 M DY 41572 M/S
7 T27.93 M DZ +23251 M/5 Z 27.93 W DZ 2325 N/S
5.5 CORRESPCNDING ORBITAL PARAWMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA  2690.12 Ki ECC  .337364 EPF 180,880 DEG
LAN 183,923 DEG INC 20.2877 DEG TFP =90.4963 SEC
RCA  1782.51 KW PALT 4444248 KN PER  208.676 WMIN
APO  3597.72 <M AALT 1859.62 KM TA 3544426 DEG
LAT — 1.62601 DEG LONG 355.519 DEG
5+6 LUNAR HARVONICS USED'  NUMBERZ BELLCOMN
5.7 DATA ARC LENGTH' 1 HRS 16 MIN "50S= 341824
5.8 DATA SUMMARY!
STA DATA START STOP  NUMBER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 4970614 4970652 39 03179 1.1166
41 cC3 4970705 4971203 412 3.9161 -.6285
12 C3 4970706 49/0709 4 22831  =3.5898
12 cc3 4970613 4970659 43 ©3906 10611
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5410REMARKS ' MAP TIME REPORT FOR SITE DY
TIME OF REPORT! PREPARED BY' GEOeSeGOODWIN
GMT " O0.De ANALYST

DAY 279 » 06 HR s 35 MIN

107




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-1602Z3-1
5.1 OeDe IDENTIFICATION NOo 2F21P TAPE NOe
' ITEM NO. 2F21P
5.2 EPOCH DAY 329 » 6 ' 50 ' (4000 GMT SEG. NOe 103
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC. 195040)
X 499.66646 KM DX —1.4925459 Ki/SEC
Y  1935,1200  Ki DY =-,13019829 KM/SEC
Z  1332.3631 KM DZ <=—.12115950 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 101e3 M DX 01158 M/5 X <0000 M DX »0000 M/S
Y 37341 M DY .05579 M/S Y 0000 M DY .0000 M/S
Z 50740 M DZ .20751 M/5 Z 0000 M DZ .0000 M/S
545 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE GEDATE]
SMA  2689.62 KM ECC 2336652 APF 1686644 DEG
LAN _ 147.750 DEG __INC 11,9615 DEG TFP -1849.36 SEC
RCA  1784.15 KM PALT 46,0640 KM PER 208618 MIN
APO  3595.08 KM AALT 1856499 KM TA 268.782 DEG
LAT 11,6705 DEG LONG 224.906 DEG ‘
5.6 LUNAR HARMCNICS USED'  NUMODERZ BELLCOMM
5.7 DATA ARC LENGTH' 3 HRS 0 MIN S0S= 300346
5.8 DATA SUMMARY!
STA DATA START . ST0P NOUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 329/G706  329/0916 159 <2860 «0729
12 CC3  329/0650  329/0916 190 <3559 =.0991
"5.9 RESIDUAL PLOTS' NOT AVAILADLE
5. IOREMARKS ¥¥¥EPOCH REPORT
TIME. OF REPORT! PREPARED BY!  GEO+S¢GOODWIN
DAY 281 s 04 AR » 12 MIN GWT O+Ds ANALYST




D2-100220-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NOo 2F21P TAPE NO.
~ ITEM KOs 2F21P
5.2 EPOCH DAY 329 » 7 t 21 ' 15.180 GMT SEQe. NOo 103
HR  MIN __ SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 19500)
X  =1760.4825 KM DX =.31828090 KM/S:C
Y 251694437 KM DY =~1.5583385 KM/SEC
Z 134496077 KM DZ =—1.0702160 KM/SEC
5S¢4 STANDARD DEVIATIONS A PRIORT
X 6566 M DX .0B826U0 M7/S5 X 6.564 M DX <0826 M/S
Y 14842 M DY 30619 M/S Y 148,2 M DY +3062 M/S
7 369.1 M DZ o42158 M/S Z 369.1 1 DZ 4216 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SWA 26G0.0U KM ECC 2337037 APF 166586 0DzG
LAN 1474599 DEG  INC  11.9436 DEG TFP  25.1240 SEC
RCA 1783+37 KM PALT 45.2756 KM PER  208+662 WIN
APO  3596.62 KM AALT 1856653 KM TA 1.54743 DEG
LAT  2.03218 DEG  LONG 317.943 DEG
5+6 LUNAR RARVONICS USEDY  NUMGERZ GELLCOVE
5.7 DATA ARC LENGIH' U HRS 28 MIN SO5= 29926
5.8 DATA SUMMARY?
STA DATA START STOP NUMEER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 32970706  329/u916 159 42860 .0729
12 CC3 32970650 32970916 190 <3550 =.0991
5.9 RESIDUAL PLOTST NOT AVAILABLE
5, 10REMARKS? MAP TIME REPORT FOR SITE TF?
TIME OF REPORT?Y PREPARED BY'! GEOeSeGOODWIN
DAY 281 » C& HR » 1& MIN  GMT ; UeDe ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) R2-172703-!
5,1 OeDe IDENTIFICATION NOo 2F22P  TAPE NO. -
ITEM NOe 2F22P
5.2 EPOCH DAY 329 5 6 ' 50 ' 0,000 GMT SEQ. NC. 104
HR  MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950+0)

X 504.86057 KM DX ~-1+4930995 KM/SEC

Y 191443427 KM DY =~,1338730U1 KM/SEC

Z 136063336 KM DZ -.10942925 KM/SEC
S<4 STANDARD DEVIATIONS T A PRIORI

X 25486 M DX 00229 M/S X «200LC M DX «00C0 M/S
Y 89.16 M DY 01538 M/S Y 20300 # DY .0000 M/S

Z 11665 M DZ +05101 M/S Z #0000 M De +0000 M/S

505 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUt OFDATLD)

SMA  2689.79 KM ECC e336593 APF 1664083 DEG
LAN 1500222 DEG INC 12.9470 DEG TFP  =-1849.47 SEC
RCA 1784643 KM PALT 4663352 KM PER 2086638 MIN
APO 3595415 KM AALT 1857.06 K TA 268.791 DEG

LAT 12,4911 DEG LONG 224721 DEG

5.6 LUNAR HARVONICS USED'  NUWGERZ BELLCOMW

57 DATA ARC LENGTH! 6 HRS 106 MIN S0S= 128902

548 DATA SUMMARY !

STA DATA TSTART SToP NGVMBER  STANDARD

NO. TYPE TIME  TIME POINTS DEVIATION  MEAN
41 c3 32970706  329/0917 160 142953 ~e5708
41 CC3  329/1023  329/1247 197 2.0485 1.2927
12 CC3 32970650 32970917 191 1.,0807 =1.1296

509 RESIDUAL PLOTS* NOT AVAILABLE

50 10REMARKS? *¥*EPOCH REPORT
TIME OF REPORT? ' PREPARED BY! GEOeS«GOODWIN
_DAY 281 » 04 HR 5-53 MIN GMT - OeDe ANALYST

130




Do-123727 -

5. ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)
51 OeDe IDENTIFICATION NO« 2F22P TAPE NO.
TTEM NOs 2F22P
5.2 EPOCH DAY 329 5 7 ¢ 21 ' 15,180 GMT SEGe. NO. 104
HR  MIN SEC COMPUTER B
543 STATE VECTOR (SELENOCENTRIC 1950401
X =1760.2585 KW DX =+32287740 KM/GEC
Y  243.20003 KM DY -1.54103uU9 KM/SEC
Z  155.83452 KM DZ =1.0933312 KM/GSEC
5.4 STANDARD DEVIATIONS A PRIORI
X 2.779 M DX <C2090 M/S X  2.779 M DX 0209 M/S
Y 38600 M DY 07312 M/S Y 38,00 M DY 0731 M/S
7 B88.67 1 DZ +09703 M/S Z 88.87 M DZ .0970 M/S
5.5 CORRESPONDING ORBITAL PARAMLCTERS (SELENOGRAPHIC TRUE OFDATE)
SHA 260Ge20 KM £CC 2356907 APF 166.026 DEG
LAN  150.061 DEG  INC - 12.93C5 DEG TFP 25,0387 SEC
RCA  1763.64 i PALT 45.5467 KN PER  206.666 MIN
APGC  3596.76 KM AALT 1658.67 KN, TA 1.54179 DEG
LAT  2.75916 DEG LONG 317.944 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMW
5.7 DATA ARC LENGTH' 0 HRS 28 MIN S$05= 128635
5.8 DATA SUNMMARY?
STA DATA START STOP NUMGER  STARDARD
NO. TYPE TIME TIME POINTS _ DEVIATION  MEAN
41 C3 32970706  329/0917 160 1.2953 -.5708
41 CC3  329/1023 32971247 197 220485 1.2927
12 CC3  329/0650 32970917 191 1.0807 =1.1296
5,9 RESIDUAL PLOTS' NOT AVAILAELE
5.10REMARKS? MAP TIME REPORT FOR SITE tF?
TIME OF REPORT! PREPARED BY'! GEOeS5sGOODWIN
DAY 281 5 04 HR 5 55 MIN  GMT 0sDe ANALYST
13




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100320-1,

5e1 OeDe IDENTIFICATION NCe 3F21P TAFE NOQOe
‘ : ITEM NOe 3F21P
502 EPQCH DAY 52 s U t 50 ' C.000 GMT SEWUe. NOe 121
‘ HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =2071.7509 KM T DX  ~e40484929 KM/SEC

Y  1232,2623 KM DY -1.14U6239 KM/SEC

Z  1457.9353 KM TDZ -.43838565 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 345.6 M yDX « 06683 M/S ‘X 20000 M DX +0000 M/5
Y 31805 M DY 13104 M/S Y 0000 M DY - «0000 M/S

Z T64e7 M DZ «28169 M/S Z <0000 M. DZ 0000 M/S

545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2668.63 KM ECCk «335580 APF 1834429 DEG

LAN 146.857 DEG INC 20.836% DEG TFP  =2750.72 SEC
RCA 1786638 KM PALT 48.2905 KM PER 208504 MIN

APO 3590U.88 KM AALT 1852,79 KM TA 242.858 DEG

LAT 19.0066 DEG LONG 211.684 DEG

5.6 LUNAR HARMONICS USED! NUMBER2 BELLCOMM

5.7 DATA ARC LENGTH' 3 HRS G MIN S0S= 11096

58 DATA SUMMARY!

STA DATA START STOP NUMBER  STANDARD

NOs TYPE TIME TIME POINTS = DEVIATION MEAN
62 _C3 52/0127 52/0312 175 «2861 -+0491
62 CC3 52/0052 52/0113 18 le4476 ~e5794
12 C3 _52/0054 52/0113 20 12495 =+5091
12 cC3 52/0124 52/0313 198 02621  =o3148

59 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS* *#¥*EPOCH REPORT

TIME OF REPORT! PREPARED BY! GEO+S«GOODWIN

DAY 279 5 02 HR s 49 MIN GMT OeDe ANALYST

3




5. ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) D2-100220-1

5.1 OeDe IDENTIFICATION NOe. 3F21P TAPE NOQ.
' ITEM NCe. 3Fc1P
52 EPOCH DAY 52 » 1 ' 33 ' 37,810 GMT SEQe NOs 121

HR MIN SEC COMPUTER ©

503 STATE VECTOR (SELENOCENTRIC 1950.U)

X -573+09968 KM DX 171986Vl KM/3EC

Y -1584,5912 KM DY =-+24026538 KM/SEC

Z -603e89117 KM DZ -e79955208 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 92.11 M DX .28716 M/S X 92.11 M DX 2872 M/5
Y 184e7 M DY 030178 M/S Y 18447 M DY 3018 M/S

Z 396.5 M DZ 470925 M/S Z 3965 M DZ 7092 M/S

5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPRIC TRUE CFDATE)

SMA 26689451 KM EéC 23360142 APF 1834401 0cG
LAN 1460533 DEG InC 20,8140 DEG TFP  -=132.606 SEC

RCA 1785445 Kt PALT 4743643 KM PER 208.6U6 MIN
APO 3593457 KM AALT 1655448 KM TA 351.863 OEG

LAT 168109 DEG LQNG' 322.106 DEG

56 LUNAR HARMONICS USED?Y NUMBERZ BELLCOMM

5.7 DATA ARC LENGTH' U HRS 40 MIN S0S= 11073

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NOo TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 5270312 175 22861 -e0491
62 cC3 5270052 52/C113 18 le 4476 —e5794
12 C3 52,0054 52/0113 20 1e2495  =o5091
12 cC3 52/0124 5¢/0313 198 e2621 -03148

59 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS? MAP TIME REPORT FOR SITE tF!?
TIME OF REPORT! PREPARED BY' GEQeS.GOODWIN

DAY 279 » 02 HR s 52 MIN GMT OeDe ANALYST

133




DIZ- 100222-1

5e¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
Sel OeDe IDENTIFICATION'NO, 3F22P TAPE NO,
, ITEM NOe 3F22P
5.2 EPOCH DAY 52 5 O " 50 ' (0.000 GMT SEQe NOe 122
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X -2068+6523 KM DX =e40402910 KM/SEC
Y 122843246 KM DY -1,1419046 KM/SEC
Z 1465.6335 KM DZ =e43594542 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 1571 M DX 03102 M/S X .0000 M DX 0000 M/S
Y 13846 M DY 06083 M/S Y L0000 M DY 40000 M/S
Z 33748 M DZ +13074 M/S Z <0000 M DZ 0000 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.82 KM EcC «335513 APF 183,130 DEG
LAN 147.160 DEG INC 21,0868 DEG TFP =2750475 SEC
RCA 1786.68 KM PALT 48,5929 KM PER 2086525 MIN
APO  3590.,95 KM AALT 1852.86 KM TA 242.872 DEG
LAT 19,1906 DEG LONG 211.652 DEG
5¢6 LUNAR HARMONICS USED! NUMGER2 BELLCOMM
5«7 DATA ARC LENGTH! 6 HRS 10 MIN 50S= 265303
58 DATA SUMMARY?!
~ STA DATA START STCP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
62 Cc3 52/0127 52/0312 175 2.0845 1136
62 CC3 52/0052  52/0113 18 « 4356 -.1206
12 C3 52/0054 5270113 20 4326 -.2458
12 cC3 52/0124 5270643 414 2.5698 -22893
5.9 RESIDUAL PLOTSY NOT AVAILABLE
5¢10REMARKS? ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY!' GAYLE D« BARROW
DAY 286 » 04 HR » 07 MIN  GMT OeDe ANALYST

114




5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) e :
5,1 OeDe IDENTIFICATION NO. 3F22P ~ TAPE NO.
TTEM NO. 3F22P
502 EPOCH DAY 52 » 1 ' 33 ¢ 37,810 GMT SEQe NOe 122
AR MIN SEC COVPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 19500)
X =572.25617 KM DX 1.7168225 KHM/SEC
Y =158645493 KM DY =—.23709058 KM/SEC
TZ =600e42538 KM DZ =—.80650922 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X "G5.04 M DX 13007 M/5 X 45.04 M DX +1301 M/5
Y 85455 M DY 13412 M/S Y 85.55 M DY <1341 M/S
7 183¢2 M DZ 31664 M/S Z 1832 M DZ <3166 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.71 KM ECC  +336079 APF  183.103 DEG
LAN 1464836 DEG INC 21.0658 DEG TFP =132.,622 SEC
RCA  1785.75 KM PALT 47.66463 KM PER 2084629 MIN
APO  3593,66 KM AALT 1855,57 KM TA 3514864 DEG
LAT  1.80678 DEG  LONG 322.138 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' U HRS &40 MIN $05= 263120
5.8 DATA SUMMARY "
STA DATA START STOP NOMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 52/0127 52/0312 175 2.0845 $ 1136
62 cC3 5270052 5270113 18 s 4356 ~.1206
12 C3 52/0054 52/0113 20 04326 —e2458
12 cC3 5270124 5270643 414 Z.5698 =, 2893
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5, 10REMARKS ' MAP TIME REPORT FOR SITE 'F?
__TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 » 04 HR 5 10 MIN  GMT O.Des ANALYST

i1

G




5. ORBIT DETERMINATION REPORT (LUNAR

oLine - “A*»_i
Bud i

ELLIPSE) w7 e

581 OeDa. IDENTIFICATION MO. 3D21M TAPE NO.
ITEM NOe. 3D21M
502 EPOCH DAY 48 , 19 ' 42 ' Q.003 GMT SEQe NCe 73

HR MIN SEC

COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0

)

X  ~192.83911 KM DX =+91000935 KM/SEC
Y 3099,6996 KM DY =+31397558 KM/SEC
"7 165643415 KM DZ 18915394 KM/SEC

564 STANDARD DEVIATIONS

A PRIORI

X 19.88 M DX .03497 M/S X .0
Y 110.3 M DY .05595 M/S Y 0

000 M DX 0000 M/S
OO M DY <0000 M/S

Z 213.,8 M DZ 07228 M/S Z &0

000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS

SELENOGRAPHIC TRUE OFDATE)

SMA  2688,91 KM ECC 336573 APF 180467 DEG
LAN 190,539 DEG INC 20,4395 DEG TEP ~5178.65 SEC
RCA 1783689 KM PALT 45.8031 KM PER 208.536 MIN
APO 3593,92 KM AALT 1855,83 KM TA 196.569 DEG
LAT 5.87243 DEG LONG 206.560 DEG

LLCOMM

5.6 LUNAR HARMONICS USED? NUMBERZ BE

5e7 DATA ARC LENGTH! 2 HRS 40 MIN

S05= 894446

5.8 DATA SUMMARY !

STA DATA  START —STOP NUMBER  STANDARD

NOe TYPE TIME TIME POINTS DEVIATION  MEAN

62 c3 4872013 4872203 152 V4752 ~e5244
62 CC3 4871962 4872003 20 0547 =.8359
12 CC3 4872013 4872157 166 6253 ~.0378

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS! *¥*%xEPOCH REPORT

TIME OF REPORT? PREPARE
DAY 287 s 09 HR , 12 MIN  GMT

D BY" GED.S5.GOODWIN
OeDe ANALYST

bt
o
N”f'




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) [22-100228-1

5¢1 OeDe IDENTIFICATION NOe 3D21M TAPE NO.
- ITEM NO. 3DZ2IHM
5.2 EPOCH DAY 49 , 7 ' 32 ' 25,310 GMT SEQe NOeo 73
HR MIN SEC - COMPUTER b

53 STATE VECTCR (SELENOCENTRIC 1950.0)

X ~535.68462 KM ' DX 1.7362014 KM/SEC

Y =1587,4750 KM DY =—.23483835- KM/SEC

Z -604.03678 KM DZ <=.78330650 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 153,00 M DX 10232 M/S X 153,0 M VX «10Z23 M/5
Y 32.51 M DY 09783 M/S Y 32451 M DY <0978 M/S

Z 52447 M DZ 422920 M/S Z 5247 M DZ 2292 ™/S

55 CORRESPONbING ORBTTAL PARAMETERS (SELENOGRAPHIC TRUE OFUATE)

SMA 2690.23 KM FCC 3338775 APF——TZ0.685 DG
LAN 184,109 DEG INC 20,3566 DEG TFP =90.1919 SEC
RCA 1778.85 KM PALT 40.7593 KM PER  208.689 WIN
APO  3601.60 KM AALT 1863.51 KM TA 354,424 DEG
CAT  1.69944 DEG - LONG 359.522 DEG

5.6 LUNAR HARNMONICS USEDT  NUMBERZ BELLCOMM™

5.7 DATA ARC LENGTHT IT RARS &7 WMIN S05= 832041

5.8 DATA SUMMARY !

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62  C3 -8/2013  48/2203 152  W4752  =.5244
62  CC3  48/194Z  48/2003 70 L0547 =.8359
12  CC3 4872013  48/2157 166 .6253  -.0378

59 RESIDUAL PLOTS' NOT AVAILABLE

54 10REMARKS? MAP TIME REPORT FOR SITE D¢
TIME OF REPORT! PREPARED BY! GEO+S.GOODWIN
DAY 287 4, 09 HR s 16 MIN GMT OeDe ANALYST

117




D2-100225-1

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 3F21M TAPE NO.
ITEM NO. 3FZ21M
5.2 EPOCH DAY 51 s 14 t 25 ' (,000 GMT SEQ. NO. 123
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X  =2075+5869 - KM DX  =+39400765 KV/SEC
Y 1204.1526 KM DY -1.1491591 KM/SEC
Z  1452.2605 KM DZ —e44345519 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 56.38 M DX »01148 M/S X +0000 M DX .0000 M/S
Y 61,87 M DY .,01808 M/S Y 0000 M DY .0000 M/S
Z 132.5 M DZ .03703 M/S Z <0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2686.78 KM ECC  «336046 APF  182.925 DEG
LAN 152,919 DEG  INC 21,0325 DEG TFP  =2720.68 SEC
RCA  1785.23 KM PALT 4701387 KM PER  208.521 HMIN
APO  3592,34 KM AALT 185425 KM TA 243,560 DEG
LAT  19.2136 DEG  LONG 217.924 DEG
5.6 LUNAR HARMONICS USED'  NUWBERZ BELLCOMM
5.7 DATA ARC LENGTH' 2 HRS &0 MIN S0S=  8831.7
5.8 DATA SUMMARY '
STA DATA TSTART STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 cc3 51/1425 51/1642 229 W4702 -.3234
41 C3 51/1425 51/1557 152 .5256 —.1764
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS ¥%*%EPOCH REPORT
TIME OF REPORT! PREPARED BY'  GEO4SeGOODWIN

DAY 287 » 06 HR 16 MIN

9

GMT O«De ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100228-]
5.1 0eDs IDENTIFICATION NO. 3F21IM TAPE NO.
; TTEM N0 3F2TF
5.2 EPOCH DAY 52 , 1 ' 33 t 37,810 GMT SEQ. NOe 123
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =568.92640 KM DX 1.7215080 KM/SEC
Y -1583.7229 KM DY —223644486 KM/SEC
Z <603.01402 KM DZ =.80178637 KM/SEC 5
|
5.4 STANDARD DEVIATIONS A PRIORI
H
"X 112.5 M DX +06313 M/S X 112.5 M DX 0631 /S
Y 26,79 M DY 08913 M/S Y 26e79 M DY .0851 M/S
Z B84.71 M DZ <12955 M/S Z 64.71 M  DZ 1296 M/S
5.5 CORRESPUNDING ORGITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.63 KN ECC  .337042 APF 153.323 DG
LAN 1464668 DEG  INC 20,9062 DEG TFP =131.396 SEC
RCA 1783.12 KH PALT 45.0258 KM PER 208620 HIN
APC 3596415 KM AALT 185806 KM TA 351.918 DEG
LAT  1.69646 DEG  LONG 322.221 DEG
5.6 LUNAR HARMONICS USED'  NUMBERZ BELLCOMM
5.7 DATA ARC LENGTH' 11 HRS 5 MIN 508= 8631.3
5.8 DATA SUMMARY'
STA DATA START STOP NUMBER — STANDARD _
NOe TYPE TIME TIME POINTS _ DEVIATION _ MEAN
62 CC3 5171425  51/1642 229 (4702 —e3234
41 c3 51/1425 51/1557 152 5258 = 1705
5.9 RCSIDUAL PLOTS' NOT AVAILABLE
5. TOREMARKS? WAP TiWc REPORT FOK SITE 'FY
TIME OF REPORT! PREPARED BY' GEOeSeGOODWIN
DAY 287 5 06 HR 5 21 MIN GMT OeDe ANALYST

24

P




o

5e  ORBIT DETERMINATIOR REPORT (LUNAK ELLIPSE] Do 100
La-100707-
5.1 OeDs IDENTIFICATION NO. 1831P “TAPE NO.
ITEM NOe. 1B31P
D¢l E£FPOCH DAY 232 » 19 1 45 1 UeQUU GM T oclle WU K
HR  MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X 1281,1081 KM DX 85286698 KM/SEC
Y =3050.5530 KM oY 243541609 KM/SEC
2 ~8T74e22153 KM DZ 38319991 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 3749 M DX 02856 M/S X 0000 M DX 0000 M/S
Y 2745 M DY 05234 M/5 Y 0000 M DY 0000 M/5
Z 922.1 M DZ 00599 M/S Z 0000 M DZ .0000 M/S
55 CORRESPONDING ORSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2765468 KM ECC 0296446 APF 184,317 DEG
LAN  242.477 DEG  INC 12,1498 DEG  TFP  =5021.09 SEC
RCA  1945.81 KM PALT 207.718 KM PER  217.530 MIN -
APO  3585.56 KM AALT 1847.47 KM TA 204.164 DEG
LAT  5.76028 DEG  LONG 270.418 DEG
5.6 LUNAR HARMONICS USED! TRIAXIAL MODEL
57 DATA ARC LENGTH! 2 HRS O MIN S0S=  657.82
58 DATA SUMMARY
STA DATA START STOP . NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION — MEAN
12 CC3  232/1947 23272133 104 L2400 L0134
61 C3 23271945  232/2058 71 «1225 «0136
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! *%*EPOCH REPORT
TIME OF REPORT? PREPARED B8Y' GEO«S.GOODWIRN
DAY 285 , 02 HR » 48 MIN  GMT OeDe ANALYST
A=




L2

Se

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) inn it
5.1 OsDs IDENTIFICATION NO. 1B31P TAPE NO.
; ITEM NO. 1831P
5.2 EPOCH DAY 232 5 21 ' 0 ¥ 36.930 GMT SEG. NO. 7
HR  MIN SEC COMPUTER 8
543 STATE VECTOR (SELENOCENTRIC 195040)
X 88410868 KM DX =1+6097464 KM/SEC
Y 157547985 KM DY 74212011 KM/SEC
Z  832.93562 KM DZ =-.11833733 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 32427 M DX «05191 M/S X 32427 M DX 0519 M/S
Y 161.2 M DY 04858 M/S Y 16l.2 M DY +0486 M/S
Z 27067 M  DZ «39030 M/S Z 270.7 M DZ 43903 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2766.48 KM ECC 4296661 APF  184.339 DEG
LAN  241.754 DEG  INC  12.1510 DEG TFP -483.553 SEC
RCA  1945.77 KM PALT 207.679 KM PER  217.624 MIN
APO  3587.18 KM AALT 1849.09 &M TA 334.646 DEG
LAT  4e32914 DEG LONG 41.1693 DEG
5.6 LUNAR HARMONICS USED'  TRIAXIAL MODEL
5.7 DATA ARC LENGTH' 1 HRS 12 MIN S0S= 656450
5.8 DATA SUMMARY !
STA DATA 5TART STOP NUMBER  STANDARD
NU. TYPE TIVE TTME POINTS — DEVIATION — MEAN
12 CC3 23271947 23772133 104 2400 L0134
61 C3 232/1945  232/2058 71 $1225 <0136
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! MAP TIME REPORT FOR SITE 1B ’
TIME OF REPORT? PREPARED BY'  GEC.5.GOODWIN
GMT OeDe ANALYST

DAY 285 » 02 HR 5 51 MIN

ODPL 1B31P SEQ 7




5. ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) o 1000201
5.1 OsDs IDENTIFICATION NO. 1B32P TAPE NO.
| ITEM NO. 1B32P
5.2 EPOCH DAY 232 5 19 ' 45 7 C.0G0 GMT SEQ. NO. 8
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 1281.0001 KM DX  +85320790 KM/SEC
Y =3088.4286 KM DY  +43388940 KM/SEC
I -879.91489 KM DZ  +38326269 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X_17.81 M__ DX .01422 M/S X .0000 M __ DX 0000 M/S
Y 133.1 M DY .02465 M/S Y .0000 M DY 0000 M/S
Z 441.,2 M DZ 00410 M/S Z .0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.32 KM ECC  +296344 APF  183.926 DEG
LAN  242.871 DEG INC 12.0974 DEG TFP =5021.39 GEC
RCA  1945.83 KM PALT 2074745 KM PER  217.487 MIN
APO  3584.80 KM AALT 1846.71 KN TA 504,147 DEG
LAT  5.65997 DEG LONG 270413 DEG ‘
5.6 LUNAR HARMONICS USED'  TRIAXIAL MODEL
5.7 DATA ARC LENGTH!' 5 HRS 40 MIN s0S= 20775
5.8 DATA SUMMARY!
'STA DATA START STOP NUMBER  STANDARD
NOe —TYPE TIWE TTME POINTS — DEVIATION —MEAN
12 CC3 23271947 23370111 759 8135 =S 0678
61 c3 232/1945 23272058 71 06972 «4107
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5,10REMARKS!  *%*EPOCH REPORT
TIME OF REPORT? PREPARED BY' GEO.S5+GOODWIN

MIN GMT

OeDe ANALYST

DAY 285 5 03 HR » 24




5. ORGIT DETERMINATION REPORT (LUNAR ECLIPSE] — )
: Do~ 100820-1
5.1 O.D. IDENTIFICATION NO. 1532P TAPE NO»
- ITEM NO. 1B32P
5.2 EPOCH DAY 232 5 2T 7 0 7 36.930  GMT SEQ. NO+ B
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 884428018 KM DX =-1.6099558 KM/SEC
Y I57%. 79504 KM DY = 74176369 KM/SEC
Z  834.81092 KM DZ =~-+11604771 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI
X 17.18 M DX .02481 M/S X 17418 M DX +0248 M/S
Y 7895 MDY L02424 M/5 Y 7895 M DY +0242 M7
Z 127.6 M DZ 18891 M/S Z 1276 M DZ 41889 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2766411 KM ECC 4296559 APF  183.948 DEG
TAN —242.148 DEG INC 12.0986 DEG  TFP =483.853 SEC
RCA  1945.80 KM PALT 207.706 KM  PER . 217.581 MIN
APO 358643 KM AALT 1845.34 KM TA 334,632 DEG
LAT  4.39007 DEG LONG 41.1610 DEG
5.6 LUNAR HARMONICS USED'  TRIAXIAL MODEL
5,7 DATA ARC LENGTH' 1 HRS 12 MIN s0s= 20761
5.8 DATA SUMMARY!
STA DATA START | STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION — MEAN
12 CC3 23271947 23370111 259 V8135  =.0678
61 c3 232/1945  232/2058 71 c6972 e4107
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5, 10REMARKS ! MAP TIME REPORT FOR SITE B!

TIME OF REPORT!

DAY 285 s 03 HR s 27 MIN

PREPARED BY?

GMT

GEUe S« GOUDWIN

OeDe ANALYST




ORBIT DETERMINATION REPORT

54 (LUNAR ELLIPSE) 5210000
5¢1 OeDe IDENTIFICATION NOe 2b31P TAPE NO.
_ : ITEM NO. 2B31P
5.2 EPOCH DAY 322 5 20 ¢ 36 ' 0.00C GMT SEQe NOe 25
- HR  MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 3445,6304 KM DX «293064433 KM/SEC
Y =861.95118 KM DY e 74587364 KM/SEC
Z ~538.04789 KM DZ e51424078 KM/SEC
504 STANDARD DEVIATIONS A PRIORI
X 1287 M DX 402299 M/S X <0000 M DX 0000 M/S
Y 5729 M DY 29235 M/S Y 0000 M DY 0000 M/S
Z 93663 M DZ +43452 M/S Z 0000 M DZ L0000 M/S
505 CURRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA__ 2689.55 KM ECC 0336579 APF 1644574 DEG
"LAN 233,890 DEG INC 12.0319 DEG  TFP 606182 SEC
RCA 1784430 KM PALT 4642145 KM PER  208+610 MIN
APO  3594,79 KM AALT 1856,70 KM TA 177.020 DEG
LAT 3564226 DEG  LONG 215.862 DEG
566 LUNAR HARMONICS USED' TRIAXIAL MOON MODL -
5.7 DATA ARC LENGTH! 3 HRS .0 MIN S0S=  2579.3
5,8 DATA SUMMARY ! ’
STA DATA START STCP NUMBER  STANDARD
NOe TYPE TIME TIME PCINTS  DEVIATION  MEAN
12 cC3 322/2036 32272300 226 <3398 21520
61 c3 322/2037  322/2144 130 e1159 00855
5.9 RESIDUAL PLOTS' NOT AVAILABLE
' 5610REMARKS? *¥**EPOCH REPORT
“TIME OF REPORTY “PREPARED BY? GEU .5+ GOOOWIN
GMT OeDe ANALYST

DAY 280 5 06 HR » 20 MIN




Se

ORbIT DeTcRMINATICN REPORT

(LUNAR ELLTPSE)

ITERATION

D2-100720-1
5T 0.0+ IDENTIFICATION NO. ZB31P TAPE NO.
| ITEM NO. . 2B31P
52 EPGCH DAY 322 5 22 7 23 7 16.600 GHT SES. NO. 25
HR  MIN  SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =172648106 KM DX =—+47035218 KM/SEC
Y  380.04658 KM DY =1.5305149 KM/SEC
Z  233.91473 KM DZ -1.0537022 KM/SEC
5.4 STANDARD DEVIATIUNS A PRIORI
X 14487 M DX 403737 M/S X 14487 M DX +0374 M/S
Y 3059 M DY 56795 M/5 Y 305.9 W DY <5679 W75
Z 4897 M DZ 484250 M/S 2 4B9.7 M DZ <8425 M/S
545 CORRESPONDING ORbITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.25 KM ECC 4337062 APF  164.637 DEG
CAN 232.877 DEG INC 12,0339 DEG TFP ~=I7.3620 SEC
RCA  1783.46 KM  PALT 45,3750 KM  PER 2084691 MIN
APO 3597.03 KM AALT 1858.94 KM TA 358.931 DEG
LAT  3.38117 DEG LONG 36.7871 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH* 1 HRS 44 MIN S0S= 257943
' 5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NUe TYPE TIME TIME POINTS — DEVIATION — WEAN
12 CC3 32272036 32272300 226 3398 T1520
61  C3 322/2037  322/2144 130 21159 <0855
549 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS'  MAP TIME REPORT FOR SITE ‘F!
TIME OF REPORT? PREPARED BY" GEUsSsGOOOWIN
DAY 280 » 06 HR » 23 MIN  GMT OeDe ANALYST
ODPL 2B31P ITEM 25
NUMBER 0




5. ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) 0510600
. u'ﬁ“s‘vw\_m -
5.1 OeDs IDENTIFICATION NO. 2B32P TAPE NO. ‘
ITEM NO. 2B832P
5.2 EPOCH DAY 322 » 20 ' 36 ' 04000 GMT SEQ. NO. 26
: HR  MIN SEC COMPUTER 8
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X  3444,6010 KM DX 29391455 KM/SEC
Y -838.83202 KM DY  +75786525 KM/SEC
Z —=577¢56476 KM DZ  .49604053 KM/SEC
5.4 STANDARD OEVIATIONS A PRIORI
X 18472 M DX .00797 M/S X 0000 M DX 0000 M/S
Y 440.0 M DY 22177 M/S Y 40000 M DY .0000 M/S
Z T742.4 M DZ 34322 M/S Z L0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.42 KM  ECC 336526 APF 158,916 DEG
LAN  239.620 DEG INC 1L1.0896 DEG TFP 6061.19 SEC
RCA  1784e36 KM PALT 46.2670 KM PER 2084595 MIN
APO 359447 KN AALT 1856.38 KM TA 177.017 DEG
LAT 355,501 DEG LONG 215.952 DEG
5e6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH* 6 HRS 10 MIN S0S= 49460
548 DATA SUMMARY!
'STA  DATA START STCOP NUMBER  STANDARD
NUs TYPE TIVE TIME POINTS — DEVIATION — WEAR
12 CC3  322/2036  323/0229 431 1.2262 J1251
' 61 C3 32272037  322/2144 130 «7390 07312
5.9 RESIDUAL PLOTSt NOT AVAILABLE
5.10REMARKS'  **¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GEO+5sGOODWIN
DAY 285 5 07 HR » 35 MIN  GMT OeDe ANALYST
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R I N REP LUNAR ECLIPSE) :
5¢ ORBIT DETERMINATION REPORT (LUNA SE (52 100320-1
5.1 OeDe IDENTIFICATION NO. 2B32P TAPE NO.
, ITEM NO. 2B32P
5.2 EPOCH DAY 322 5 22 ' 23 ' 1646G0 GMT SEG. NO. <26
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =1726,7246 KM DX =—e47147815 KM/SEC
Y 367.31977 KM DY =le5541932 KM/SEC
Z 254435359 KM DZ =1.0184152 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 84049 M DX 01480 M/S X 84049 M DX 40148 M/S
Y 2339 M DY <431G0 M75 Y 233.9 M DY <4310 ™73
Z 389.4 M DI 466468 M/S I 3894 M DZ <6647 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.11 KM EGC  +337009 APF 1584980 DEG
CAN ~ 238.605 DEG  INC 11,0914 DEG  TrFP  =17.0675 SEC
RCA 1783452 KM PALT = 45.4255 KM PER 2084675 MIN
AP0 3596.70 KW AALT 1858.61 KM TA 358.949 DEG
LAT 4014521 DEG LONG 3649078 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
547 DATA ARC LENGTH! 1 HRS 44 MIN S0S= 49460
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS  DEVIATION — MEAN
12 CC3 32272036 32370229 431 1.2262 e 1251
61 3 322/2037 - 322/2144 130 «7390 «7312
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS MAP TIME REPORT FOR SITE B¢
TIME OF REPORT! PREPARED BY'  GEU.S5.GOODWIN
DAY 285 5 07 HR s 39 MIN  GMT OeDe ANALYST

ObPL 2B32F

St@ 26
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ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

o Lo-100020-1
5¢1 OeDe IDENTIFICATION NOe 2D31P TAPE NO.
- ITEM NO. 2031P
5¢2 EPOCH DAY 326 » 22 ' 45 ' (.000 GMT . SEQe NOs 56
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 259845193  Km DX =-89417881 KM/SEC
Y 1408.7926 K¥ DY  <60156715 KM/SEC
Z 1012.5049 KM DZ 39225340 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 21494 M DX .00871 M/S X 0000 M DX 0000 M/S
Y 1716 M DY 05272 M/S Y 0000 M DY «0000 M/S
Z 185.5 M DZ 10006 M/S Z 0000 M DZ 0000 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.43 KM ECC 338299 APF 167.426 DEG
LAN 178.924 DEG INC 11,9335 DEG TFP  =-3530.13 SEC
RCA 1779.60 KM PALT 41,5101 KM PER 2084596 MIN
APO 3599.26 KM AALT 1861,17 KM TA 225.351 DEG
LAT 6042747 DEG LONG 211.135 DEG
506 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
567 DATA ARC LENGTH® 2 HRS 50 MIN $0s= 139Z2.1
58 DATA SUMMARY!
STA DATA START STOP NUMBER _ STANDARD
NO. TYPE  TINE TINE — POINTS  DEVIATION  MEAN
12 CC3  326/2252  327/0109 113 2470 =.0805
61 C3  326/225U  327/0109 131 02367 .0192
59 RESIDUAL PLOTS' NOT AVAILABLE
5010REMARKS? *##EPQOCH REPCRT
TIME OF REPORT? - PREPARED BY'  GEO.S.GOODWIN
DAY 281 s 06 HR » MIN GMT OeDe ANALYST

04
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5 ORBIT DETERMINATION REPOURT (LUNAR ELCLCIPSE) T
D2- 1060500
5.1 O<Ds IDENTIFICATION NOs 2031IP TAPE NOs
- ITEM NO. 2D31P
5.2 EPOCH DAY 326 5 23 7 47 7 I3.720 GMT SEG. NOUs 55
_HR_ MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =1789,3642 KM DX =o07403247 KM/SEC
Y =7.4378709 KM DY =1.5779244 KM/ 3EC
Z -41.068748 . KM DZ -1.0773445 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1.352 M DX 02399 M/S X 1,352 M DX 40240 M/S
Y 20467 M DY 16282 M/5 Y 20.67 M DY 1628 M/S
Z 19429 M DZ o23718 M/S Z 19429 M DZ 2372 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690447 Kt ECC 4338742 APF  167.510 DEG
LAN  178.330 DEG INC 11.9339 DEG  TEFP  203.094 SEC
RCA  1779.09 KM PALT 41.0047 KM PER 208,717 MIN
APO  3601.84 KM AALT 1863.75 KM TA 12.5122 DEG
LAT 359.995 DEG LONG 358.352 DEG
506 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH* O HRS 59 MIN S0S=  1392.1
5,8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
"NO.  TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  326/2252 327/0109 113 Z2470 =, 0805
61 c3 326/2250  327/0109 131 02367 «0192
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! MAP TIME REPORT FOR SITE D!
TIME OF REPORT? PREPARED BY' GEOD<SsGOODWIN
DAY 281 , 06 HR 5 O7 MIN  GMT OeDe .ANALYST




D0 00T

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5.
| ITEM NO. 2D32P
5.1 O.D. IDENTIFICATION NO. 2D32P TAPE NO.
5,2 FPOCH DAY 326 5 22 ' 45 ' 0,000 GMT SEQ. NO. 57
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X 3598.1276 KM ' DX =+89428085 KM/SEC
Y 1411.9138 KM DY 60270703 KM/SEC
Z  1008.5451 KM DZ  +39040181 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 17.93 M DX .00713 M/5 X .0000 M DX 0000 M/S
Y 138.3 M__ DY .04347 M/S__ Y ,0000 M__ DY .0000 M/S
7 149.1 M DZ 408317 M/S _Z .0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.29 KM ECC 2336262 APF  167.435 DEG
LAN  178.925 DEG INC 11,7636 DEG TFP =3529.95 SEC
TRCA ~1779.61 KM PALT 41.5194 KM PER  208+581 MIN
APO  3598.98 KM AALT 1660.89 KM TA 225.353 DEG
LAT  6.33856 DEG LONG 211.161 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' 6 HRE 10 MIN ' S0S= 18833
5.8 DATA SUMMARY?'
“ETA DATA START STOP NUMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0439 229 .8137 -40362
61 C3  326/2250 32770109 131 5096 <2938
5.9 RESIDUAL PLOTST NOT AVAILABLE

5e LOREMARKS ' ¥*¥EPOCH REPORT

TIME OF REPORT! PREPARED BY! GEO+S5+GOODWIN

DAY 281 5 06 HR 5 31 MIN GMT UeDs ANALYST

RECIE




B ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

Sel OeDe IDENTIFICATION NOe. 2D32P TAPE NO.
. ITEM NO. 2D32P
5¢2 EPOCH DAY 326 » 23 ' 47 ' 13720 GMT 5EQ. NO« O7
HR MIN SEC COMPUTER B

5.3ASTATE VECTOR (SELENOCENTRIC 195060)

X -1789.3804 KM DX =e07354521 KM/SEC

Y =7.9536041 KV DY  =1.58610927 KM/SEC

2 -41.411242 KM , DZ -1.0726424 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X . «9817 M DX 01962 M/S X 9817 M DX <0196 M/S

Y 1560 M DY 13275 M/S Y 15,60 M DY <1327 M/S
Z 17,60 M DZ +19450 M/S Z 17.60 M DZ «1945 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC

TRUE OFDATE)

SMA  2690.33 KM ECC 4338705 _ APF  167.518 DEG
CAN —I78.331 DEG INC —II.7640 DEG —TFP 203.272 SEC
RCA  1779.10 KM PALT 41,0135 KM PER  208.701 MIN
APO 3801.56 K¥ — AALT 1863.47 KM TA — 12.5228 DEG
LAT 359,992 DEG _ LONG 3584371 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5,7 DATA ARC LENGTH' O HRS 59 MIN sOs= 18810
5.8 DATA SUMMARY!
STA__DATA START __ sTOP NUMBER _ STANDARD
NO. TYPE  TIME TIVE POINTS —DEVIATION — MEAN
12 CC3  326/2052 32770439 229 8137 =.0362
61  C3 "~ 326/2250 _ 327/0109 131 5096 .2938
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5,10REMARKS' _ MAP TIME REPORT FOR SITE D!
TIME OF REPORT! " PREPARED BY' GEO+S5+GOGDWIN
DAY 281 , 06 HR » 34 MIN _ GMT 0eDe ANALYST

ODPL 2D32P SEQ 57
ITERATION NUMBER 0

bk
Lo
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5 - ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5el1 OeDe IDENTIFICATION NO. 3D31P TAPE NQOe
ITEM NO. 3D31P
52 EPOCH DAY 49 » 6 ' 13 t G000 GMT SEQe NOe 74
: HR MIN SEC COMPUTER B

563 STATE VECTOR (SELENOCENTRIC 19500)

X —493.29566 XM DX =.89229730 KM/SEC

Y 2963.1811 KM DY —.43521053 KM/SEC

Z  1735.9724 KM DZ  +13132468 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 115.9 M DX «14795 M/S X 0000 M DX 0000 M/S

Y 4693 M DY 21580 M/S Y #0000 M DY 0000 M/S
Z 82843 M DZ 29132 M/S Z <0000 M DZ 0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.,91 KM ECC 337001 APF 181.287 DEG

LAN 184.215 DEG INC 21.1899 DEG TFP =4854.31 SEC
RCA 1782.74 KM PALT 44,6547 M PER 208536 MIN

APO 3595.,08 KM AALT 1856,99 KM TA 201,753 DEG
LAT 8013263 DEG LONG 205.845 DEG

5¢6 LUNAR HARMONICS USEDY TRIAXIAL MOON MODL

5.7 DATA ARC LENGTH! 3 HRS O MIN 50S= 119146

508 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

"NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
41 C3 49,0614  49/0652 39 <0639 =.0769
41 CC3 4970705 49,0834 181 03198  -.0499
12 c3 4970706  49/07G9 % <0094 <3833
12 cc3 49/0613  49/0659 43 +0852  =,0391

5.9_RESIDUAL PLOTS* NOT AVAILABLE

5¢10REMARKS *#*¥EPOCH REPORT

TIME OF REPORTY : PREPARED BY! GEO.S.GOODWIN
DAY 277 , 06 HR 5 0O MIN GMT OeDe ANALYST

Y
A 6 A




e

5 ORBTT DETERMINATION REPURT TCUNAR ELLTPSE]
] D2-100820-1
5.1 0.0 IDENTIFICATION NO. 3D31P TAPE NOs .
| ITEM NO. 3D31P
577 EPOCH DAY &9 5 7 7 32 T 253310 GMT SEG. NC. 7%
: ‘ HR MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X -533.83784 ‘KM DX  1.72576U7 KM/SEC
¥ <1568.8064 KM DY =.21845210 KM/SEC
‘72 —611e42191 KM DZ =-e80451949 KM/SEC
5.4 STANDARD DEVIATIONS * A PRIORI .
X 7972 M DX 29782 M/S X 7972 M DX +2978 M/S
Y 14,40 M DY 53606 M/S Y 14.460 M DY <5361 M/S
Z 106.0 M DZ .78248 M/S 2 106.0 M DZ 47825 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.97 KM ECC 337509 APF  181.338 DEG
"LAN  183.467 DEG INC  21.1918 DEG TFP =88.7354 SEC
RCA  1782.08 KM  PALT 43.9926 KM PER  208.660 MIN
APO  3597.87 KM AALT 1859.78 KM~ TA 354,532 DEG
LAT 1049212 DEG LONG 359.614 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' 1 HRS 16 MIN | SOS=  1190.3
5.8 DATA SUMMARY
STA  DATA START STOP NUMBER  STANDARD
NO. TYPE TIME — TIME FOINTS  DEVIATION — MEAN
41 C3 4970614 4970652 39 20639 —.0769
41 cC3 49/C705  .49/08634 181 03196 ~e0499
12 c3 4970706 45/0709 A <009% <3833
12 CC3 - 4970613 4970659 43 20852 -.0391
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5« 10REMARKS * MAP TIME REPORT FOR SITE D¢

TIME OF REPORT? PREPARED BY' GEOeS«.GOODWIN
DAY 277 5 06 HR s 02 MIN GMT ‘ OeDs ANALYST
ODPL 2D31P

ITERATION NUMBER o

133
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) ID2~100820-1

Sel OeDe IDENTIFICATION NO. 3D32P TAPE NO.
ITEM NOe. 3D32P
5¢2 EPOCH DAY 49 o 6 * 13 v (0,000 GMT SEQe NOs 75
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X _=494.54931 KM DX —289397513 KM/SEC

Y 2968,3888 KM ‘ DY =a43274821 KM/SEC

Z 17266104 KM DZ 212804637 KM/SEC
54 STAMDARD DEVIATIONS A PRIOR]

X 34,82 M DX 05147 M/S X Q000 M DX 0000 M/S

Y 15845 M DY 07578 M/S Y 20000 M DY <0000 M/S
Z_ 282.2 M DZ ,10240 M/S Z 0000 M DZ .,0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.,88 KM ECC 2336989 APF 181124 DEG
LAN 184.350 DEG INC 20,8592 DEG TFP  =-4854.41 SEC
RCA 1782.75 KM PALT 44,6635 KM PER 208.532 MIN
APO 3595,00 KM AALT 1856.91 KM TA 201.751 DEG

LAT 7495579 DEG LONG 205.866 DEG

506 LUNAR HARMONICS USED' TRIAXIAL MOON MODL

5¢7 DATA ARC LENGTH® 6 HRS 1C MIN S508=  3301.5

5,8 DATA SUMMARY!

STA  DATA START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
41 Cc3 4970614 4970652 39 0« 0562 ~e1298
41 cC3 4970705 4971203 412 #3750 ~-+0051 °
12 c3 4970706 4970709 4 20174 «3010
12 CC3 49/0613 49/0659 43 20908 -+0887

59 RESIDUAL PLOTS® NOT AVAILABLE

5« 10REMARKS?® ¥¥*EPQCH REPORT -

TIME OF REPORT! ‘ PREPARED BY! GEQ+S+GOCDWIN

DAY 277 » 06 HR s 37 MIN GMT OeDe ANALYST




e

e« ORBIT DETERMIN N REPOR CUNAR 2} -
5 B1T DETERMI ATIQ EPORT (LUNAR ELLIPSE] D2-100020-1
5.1 OeDs IDENTIFICATION NO. 3D32P TAPE NOe
\ ’ ITEM NO. 3D32P
5.2 EPOCH DAY &9 s 7 T 32 7 25.310 GMT SEQ. NOs 75
: HR  MIN SEC COMPUTER B8
5.3 STATE VECTOR (SELENOCENTRIC 195040)
‘X -534.78001 KM DX 17290627 KM/SEC
Y <-=1588.9581 KM DY =.22450817 KM/S3EC
2 =610023534 KM DZ =.79567739 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 29.35 M DX .10144 M/S X 29435 M DX 41014 M/S
Y 3.690 M DY .18553 M/S Y 3.690 M DY .1855 M73
Z 33,10 M DZ 27246 M/S Z 33.10 M DZ <2725 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689,94 KM ECC «337498 APF 181.175 DEG
TLAN  183.602 DEG  INC  20.8610 DEG TFP =~88.8319 GEC
RCA  1782.09 KM PALT 43,9992 KM PER 2084655 MIN
APO  3597.79 KM AALT 1859.70 KM TA 354,526 DEG
LAT 1452976 DEG_ LONG 359.583 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5,7 DATA ARC LENGTH' 1 HRS 16 MIN S0S= 319644
5.8 DATA SUMMARY?
'STA  DATA START STOP NUMBER  STANDARD
NO. TYPE TINME TIVE POINTS  DEVIATION — MEAN
41 C3 4970614 4970652 39 <0562 -.1298
41 cC3 4970705 4971203 412 «3750 ~-.0051
12 C3 49/0706 4970709 A L0174 <3010
12 cC3 49/0613  49/0659 43 + 0908 -.0887
5.9 RESIDUAL PLOTS* NOT AVAILABLE

54 10REMARKS® MAP TIME REPORT FOR SITE D¢

TIME OF REPORT!

PREPARED BY? GEO«SeGOODWIN
OeDe ANALYST

GMT

DAY 277 » 06 HR » 39 MIN

ODPL 3D32P
ITERATION NUMBER 0




B

5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 301000000

-
NN

5S¢l OeDe IDENTIFICATION NOe 2F31P TAPE NO.
ITEM NO. NeAe
5.2 EPOCH DAY 329 4 6 ' 50 ' (0.000 GMT SEQ. NQOe. 106
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 1950.0)

X 499.45936 KM DX =—1.4925780 KM/SEC

Y 1936.4487 KM DY -.12998332 KM/SEC

Z  1330.0229 KM DZ =-.12213260 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI

X 96,09 M DX 01124 M/S X 0000 M DX 0000 M/S-.

Y 354.8 M DY o05362 M/S Y 0000 M 0Y 0000 M/S
Z_ 483.,5 M DZ 19853 M/S Z 0000 M DZ 0000 M/S

5¢5 CORRESPUNDING OR8SBITAL PARAMETZIRS (SELENOGRAPHIC TRUE OFDATE)

SMA 268935 KM £CC 0336794 APF 168.871‘ DEG

LAN 147,539 DEG INC 11.8864 DEG TFP -1849.00 SEC
RCA 178359 KM PALT 45,5038 KM PER 2084587 MIN

APO 3595,11 <M AALT 1857.,02 KM TA 268.766 DEG
LAT 11,6069 DEG LONG 224,914 DEG

5¢6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL

5¢7 DATA ARC LENGTH! 3 HRS 0 MIN S0S= 13677

58 DATA SUMMARY!

STA DATA START STOP NUMBER  STANDARD

‘NO. TYPE TIME TINE POINTS  DEVIATION  MEAN
41 C3 32970706  329/0916 159 w2249 20250
12 CC3  329/0650  329/0916 190 02292 -01239

5.9 RESTDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS? #**¥EPQOCH REPORT

TIME OF REPORTY PREPARED BY! GEO+.5.GOODWIN
DAY 277 s 02 HR » 55 MIN  GMT OeDe ANALYST

1db

———
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) o oot
R e P e
5.1 0+D» IDENTIFICATION NO. 2F31P TAPE NO.
ITEM NO. 2F31P
572 EPOCH DAY 329 5 7 7 ZI 7 I5.160 GNT SET. NO. 106
HR  MIN  SEC .~ COMPUTER &
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =-1760.5103 KM DX -.31801010 KM/SEC
Y 252.94487 KM BY =T.5591657 RKM/SEC
7 132.49246 KM DZ -1.0690836 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 5.947 M DX 07847 M/S X 5,947 M DX 0785 M/S
Y 141.2 MDY .29146 M/S Y 141.2 MDY 2915 M/S
'z 353.3 M DZ .40199 M/S 2 353.3 M DZ 44020 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.92 KM ECC .337026 APF  168.924 DEG
LAN " 147.235 DEG INC 11.8877 DEG TFP  25.7230 SEC
RCA  1783.34 KM  PALT 45.2548 KM PER 2084653 MIN
APO  3596.49 KM AALT 1858.40 KM TA  1.58434 DEG
LAT 1494662 DEG _ LONG 317.943 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5,7 DATA ARC LENGTH' O HRS 28 MIN SO0S= 136540
5.8 DATA SUMMARY! |
STA__DATA START _____ STOP. NUMBER __ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3  329/0706  329/0916 159 <2249 0250
12 CC3  329/0650  329/0916 190 02292 =41239
5.9 RESIDUAL PLOTS' NOT AVAILABLE

50 10REMARKS! MAP TIME REPORT FOR SITE t'F?

- TIME OF REPORT! o PREPARED BY' GEO+S+GOODWIN

DAY 277 » 02 HR » 58 MIN GMT OeDe ANALYST

ODPL 2F31FP "MODEL CHEK RUN

ITERATION NUMBER 0

b
b
2
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5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do-100o070-1

5S¢l OeDe IDENTIFICATION MOes 2F32P TAPE NO.
, ITEM NOe NeAeo
52 EPOCH DAY 329 4 6 ' 50 ' 0.000 GMT SEQ. NOe 107
’ HR MIN SEC ' COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X 500685466 <M DX =1,4928270 KM/SEC

Y 1932,1403 KM - DY =-.13056941 KM/SEC

Z 1335,4012 KM DZ =11951377 KM/SEC
Se&4 STANDARD DEVIATIONS A PRIORI

X 26458 M DX 00302 M/S X 0000 M DX 0000 M/S

Y 95.08 M DY «Cl616 M/S Y +0000 M DY 0000 M/S
Z 1282 M . DZ 05592 M/S Z 0000 M DZ 0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.25 KM ECC 0336797 APF 168.278 DEG
LAN 148.099 DEG INC 12,0798 DEG TFP =-1848.68 SEC
RCA 178352 KM PALT 4544312 KM - PER 2086576 MIN
APO - 3594,98 KM AALT 1856489 KM TA 268773 DEG

LAT 11.7682 DEG LONG 224,867 DEG

5.6‘LUNAR HARMONICS USED' TRIAXIAL MOON MODL

5.7 DATA ARC LENGTH' 6 HRS 10 MIN S0s=__ 37971

5.8 DATA SUMMARY®

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 329/0706 329/0917 160 - e 7067 «5966
41 cC3 32971023 32971247 197 1,0894 =e6995
12 CC3 32970650  329/0917 191 « 7828 ¢4508

5.9 RESIDUAL PLOTS' NOT AVAILABLE | :

5e¢10REMARKS? **¥*EPOCH REPORT
TIME OF REPORT? PREPARED BY?* GEO.S.GOODWIN
DAY 277 » 03 HR s 26 MIN GMT O.Ds ANALYST




-

5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100000-1

b T

51 OsDe IDENTIFICATION NOe. 2F32P TAPE NOo .
ITEM NOo 2F32P
5.2 EPOCH DAY 329 , 7 ' 21 ' 15,180 GMT .SEQ. NO. 107
HR MIN SEC ‘ COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =176043997 KM DX =—031891353 KM/SEC

Y 25098490 KM - DY ~1.5558446 KM/SEC

Z 13671346 KM DZ ~-140737142 KM/SEC
5.4 STANDARD DEVIATIONS ‘ A PRIORI

X 24055 M DX 02159 M/S X 24055 M DX 40216 M/S

Y 40,05 M DY 07814 M/S Y 40.05 M DY +0781.M/S
Z 97,63 M DZ .10686 M/S Z 97463 M DZ 1069 M/S

55 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.82 KM ELC +337028 APF 168332 DEG

LAN 147.795 DEG INC '1Z4.0812 DEG TFP 260457  SEC
RCA 1783,27 KM PALT 4541829 KM PER 208+.641 MIN

APO 3596436 KM AALT 1858427 KM TA 1.60431 DcG
LAT = 2.09605 DEG LONG 317.949 DEG

506 LUNAR HARMONICS USED* TRIAXIAL MOON MODL

57 DATA ARC LENGTH! U HRS 28 MIN 505= 37109

5.8 DATA SUMMARY 1

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TImve POINTS DEVIATION MEAN "~
41 C3 32970706 32970917 16y « 7067 #5966
41 CC3 329/1023 32971247 197 1.0894 -e6995
12 cC3 32970650 32970917 191 «7828 24508

5.9 RESIDUAL PLOTS' NOT AVAILABLE -

5. 10REMARKS ' MAP TIME REPORT FOR SITE JF?

TIME OF REPORT! PREPARED BY!'! GEOeS«.GOODWIN

DAY 277 » 03 HR » 28 MIN  GMT OeDe ANALYST

ODPL 2F32P MODEL CHEK RUN

ITERATION NUMBER 0

bk
{3
o




L2

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) . —q
- 2-1008201

5¢1 OeDe IDENTIFICATION NOe 3F31P TAPE NOe.
. ; ITEM MO, NeAs
52 EPOCH DAY 52 5 0 * 50 ' 0000 GMT SEQe NO» 124

] HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X _=—2068,3065 KM DX —e40413269 KM/SEC

Y 1229.5695 KM DY =141419038 KM/SEC
Z 1464,7545 KM DZ =443597953 KM/SEC
5S¢4 STANDARD DEVIATIONS ‘ A PRIORI

X 32444 M DX 06487 M/S X 0000 M DX 0000 M/S

Y 295.1 M DY 12264 M/S Y 0000 M DY 0000 M/s
Z T11.6 M DZ 26357 M/S Z +0000 M DZ +0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SEQENOGRAPHIC TRUE OFDATE)

SMA 2688.67 KM ECC 335797 APF 183.120 DEG

LAN 147,158 DEG INC 21.0628 DEG TFP  =2749.67 SEC
RCA 1785,83 KM PALT 4747360 KM PER 208508 MIN

APO 3591.52 KM AALT 1853443 KM TA 2424863 DEG
LAT 19,1641 DEG LONG 211.634 DEG

_S5e6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL

547 DATA ARC LENGTH! 3 HRS 0 MIN S0S= 2482.8

568 DATA SUMMARY?

STA DATA START STOP NUMBER  STANDARD

NO. TYPE - TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 5270312 175 3020 0529
62 cC3 5270052 52/0113 18 «3007 -.0002
12 Cc3 5270054 52/0113 20 «2373 ~e2386
12 cC3 52/0124 5270313 198 02851 -+1000

5.9 RESIDUAL PLOTS* NOT AVAILABLE

5,10REMARKS'  ***EPOCH REPORT

TIME OF REPORT! PREPARED BY? GEQeS«GOODWIN
DAY 277 » 08 HR s 07 MIN GMT OeDe ANALYST

. 14D




5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

Lre- 100220-
5.1 OsDs IDENTIFICATION NOs 3F31P TAPE NO
- ITEM NO. 3F31P
5.2 EPOCA DAY 52 5 1 7 33 7 37,810 GMT SEQ. NO. 124
‘ HR  MIN SEC ‘ COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =572.41042 KM DX 17169464 KM/SEC
Y =1585.8205 KM ' DY =.23723606 KM/SEC
Z -601.26883 KM DZ -.80665372 KM/SEC

5.4 STANDARD DEVIATIONS A PRIORI

X 8757 M DX 27155 M/S X 8757 M DX 2715 M/S

Y 1725 M DY 28043 M/S Y 172.5 M DY 2804 M/S
Z 371.7 M DZ 66149 M/S Z 3717 M DZ +6615 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689437 KM ECC . 336098 APF 183.164 DEG

LAN  146.740 DEG INC 210645 DEG TFP =132.060 SkC
RCA 178548 KM PALT 47.3876 KM PER 2084589 MIN

APO 3593.26 KM AALT 1855.17 KM TA 351897 DEG
LAT 1477334 DEG LONG 322,129 DEG

56 LUNAR HARMONICS USED' TRIAXIAL MOON MODL

567 DATA ARC LENGTH! 0 HRS 40 MIN S0S=  2482.8

58 DATA SUMMARY!

STA__DATA START STGP NUMBER STANDARD

NO. TYPE - TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 52/0312 175 23020 «0529
62 ] 52/0052 52/0113 _ 18 «3007 ~.0002
12 Cc3 52/0054 5270113 20 «2373 ~e2386
12 cC3 52/0124 5270313 198 «2851 -«1000

5.9 RESIDUAL PLOTS* NOT AVAILABLE

_5+10REMARKS! MAP TIME REPORT FOR SITE 'F¢

TIME OF REPORT! PREPARED BY' GEO+SsGOODWIN

DAY 277 , 08 HR » 10 MIN GMT QeDe ANALYST
ODPL 3F31P

ITERATION  NUMBER 0

141




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) R,
5.1 O.D. IDENTIFICATION O 3F32P TAPE NCo
. ITEM NOe  NoAs
5.2 EPOCH DAY 52 5 U 7 50 ' 0.000 GMT SEQ. NO. 125
HR  MIN SEC COMPUTER B
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X —=2082.2249 KM DX —=o40708381 KM/SEC
Y 1242.939G KM DY -1.1362623 KM/SEC
Z  1433,0109 KM DZ  -+44800684 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 143.7 M DX «02604 M/S X 0000 M DX  .0000 M/S
Y 136.7 M DY 06023 M/S Y 0000 M DY L0000 M/S
Z 327.9 M DZ 12747 M/S _Z L0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688455 KM ECC 335767 APF 184,608 . DEG
LAN  145.640 DEG  INC  20.0149 DEG TFP -2749.38 SEC
RCA __ 1785.83 KM PALT  47.7361 KM PER 208,494 MIN
APO 3591428 KM AALT 1853.19 KM TA 242.869 DEG
LAT  18.4308 DEG  LONG 2114826 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MODL
5.7 DATA ARC LENGTH' 6 HRS 10 MIN $0s= 35706
5,8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIVE POINTS DEVIATION  MEAN
62 c3 5270127 5270312 175 “8039 9305
62 cc3 5270052 52/0113 18 05410 ~e1461
12 c3 5270054 52/0113 20 . 6023 21405
12 cC3 52,0124 5270643 414 1.1387 -.3702
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS t #%%EPOCH REPORT
TINE OF REPORTY PREPARED BY'  GEO.S.GOODWIN
DAY 277 » 08 HR » 50 MIN  GMT GeDe ANALYST

pee

14




L

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) S0 oAy

- ol

5S¢l OeDe IDENTIFICATION NOo 3F32P TAPE NOe
. ITEM NOe. 3F32P
5.2 EPOCH DAY 52 » 1 ' 33 ' 37.810 GMT "SEQe NOe 125
HR MIN - SEC ' COMPUTER B

543 STATE VECTOR (SELENOCENTRIC 195040)

X =57615057 KM CX 1,7287923 KM/SEC

Y =1577.8641 KM DY =e249917ud KM/SEC
Z -618.30286 KM DZ =e77697947 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI

X 39475 M< DX 11923 M/S X 39.75 M DX 1192 M/S

Y 84,50 M DY 13237 M/S Y 8450 M DY 1324 M/S
Z 1789 M DZ 30618 M/S Z 178.9 M DZ 3082 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.24 KM ECC +336070 APF 184.654 DEG
LAN 145,222 DEG INC 2040166 DEG TFP  =131.778 5EC
RCA 1785647 KM PALT 47,3785 KM PER 2084575 MIN
APO 3593,02 KM AALT 185493 KM TA 351914 DEG

LAT 117423 DEG LONG 321997 DEG

506 LUNAR HARMONICS USED!' TRIAXIAL MOON MODL

57 DATA ARC LENGTH! O HRS 40 MIN S0s= 35705

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER STARDARD

"NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 5270312 175 «8039 29305
62 CC3 52/0052 52/0113 18 +5410 ~el461
12 C3 5270054 52/0113 20 65023 «1405
12 cC3 52/0124 52/0643 414 11387 ~¢3702

5.9 RESIDUAL PLOTS' NOT AVAILABLE

_5.10REMARKS" MAP TIME REPORT FOR SITE 'F!¢

TIME OF REPORT! - PREPARED BY' GEO«S<.GCODWIN
DAY 277 » 08 HR » 52 MIN GMT OeDs ANALYST
ODPL 3F32P

ITERATION _ NUMBER 0

.. 443




£2-100C20-1

e ORBIT DETERMfNATION REPORT (LUNAR ELLIPSE)

581 OeDo IDENTIFICATION NOs 3D31M TAPE NOe
' , ' ITEM NO. 3D31M
5.2 EPOCH DAY 48 4 19 ' 42 ' 0,000 GMT SEQe NDOo. 76
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040)

X =191.17659 KM DX —e90679255 KM/SEC
Y 3090.6111 KM DY -31910723 KM/SEC
Z 1674,3505 KM " DZ «19538053 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 23,52 M DX .03831 M/S X 0000 M DX 0000 M/S
Y 119.4 M DY 06010 M/S Y -0C00 M DY «0000 M/S

Z 228.7 M DZ 07632 M/S Z 0000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.12 KM ECC «336767 APF vldO.89Z DEG
L AN 190.137 DEG - INC 21,0565 DEG TFP -5176.78 SEC

RCA 178351 KM PALT 45,4240 KM PER 2086560 WMIN
APO 3594473 KM AALT 1856.,64 KM TA 196.6u3 DEG

LAT 6420040 DEG LONG 206.528 DE

566 LUNAR HARMONICS USED' TRIAXIAL MOON MODL

57 DATA ARC LENGTH! 2 HRS 40 MIN 50S=  2579.3

58 DATA SUMMARY?

STA DATA START STOP  NUMBER _ STANDARD

NO. TYPE TIME TIME POINTS DEVIATION  MEAN

62 c3 4872013  48/2203 152 $2965 «1557
62 CC3 , 48/1942 4872603 20 L1994 1699
12 cc3 4872013 48/2157 166 V3484 -,0318

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! *¥*#EFPQCH REPORT
TIME OF REPORT? PREPARED BY' GEQO«S.GOODWIN
DAY 287 5 09 =R s 30 MIN GMT- OeDe ANALYST




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10082C-1

51 OeDe IDENTIFICATION NOs 3D31M TAPE NO.
oL TEM NQe. 3DI1IM
52 EPOCH DAY 49 , 7 ' 32 v 25,310 GMT SEQe. NO. 76
HR MIN SEC COMPUTER B

5.3 STATE VECTOR fSELENOCENTRIC 1950.0)

X =541429607 KM ~ DX 17251318 KM/SEC

Y =1587,8717 KM DY ~e22614580 KM/SEC

Z =608412941 KM DZ ~-e80327532 KM/5CC
5e¢4 STANDARD DEVIATIONS A PRIORI

X 13Ce1 M DX «09748 M/S X 130.1 M DX 0975 M/S
Y 26475 M DY 13248 M/S Y 26475 M DY 1325 M/S

Z 59,77 M DZ 422467 M/S 2 59.77 M DZ 2247 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2690.18 KM ECC <337528 APF  181.322 DEG
LAN 183,480 DEG INC 21,0671 DEG TFP =92.9760 SEC

RCA 178217 KM PALT 44,0822 KM PER 2084684 MIN
APO 3598420 KM AALT - 1B6Ue11 KM TA 3544271 DEG

LAT 1.58258 DEG LONG 359.3267 DEG

5.6 LUNAR HARMONICS USED' TRIAXIAL MOON MCDL

5.7 DATA ARC LENGTH' 11 HRS &7 MIN S505= -6.4560

58 DATA SUMMARY'?

STA DATA START STOP NUMBER — STANDARD

NO. TYPE TIME TIME POINTS DEVIATION  MEAN

62 c3 4872013 4872203 152 <2965 1557
62 cC3 4871942 4872003 20 L1994 L1699
12 cC3 48/2013 4872157 166 e 3484 -.0318

59 RESIDUAL PLOTS!' NOT AVAILABLE

5 10REMARKS? MAP TIME REPORT FOR SITE D!

TIME OF REPORT! PREPARED BY!? GEQC«S.GOODWIN
DAY 287 » 09 HR » 34 MIN GMT OeDo ANALYST




T0- 100820

DAY 287 » .06 HR » 36

5o ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
561 OeDe IDENTIFICATION NOo 3F31M TAPE NO,
ITEM NO. 3F31M
5.2 EPOCH DAY 51 , 14 ' 25 ' 0,000 GMT SEG. NO« 126
HR  MIN SEC COMPUTER 3
503 STATE VECTOR (SELENOCENTRIC 195040}
X =2075.8011 KM DX =e39404614 KM/SEC
Y 1204,8212 KM DY ~1.1489761 KM/SEC
Z 145069906 KM DZ =.44412558 KM/SEC
5S¢4 STANDARD DEVIATIONS A PRIORI
X 55660 M DX 01168 M/S X 0000 M DX 0000 M/S
Y 61426 M DY o,01824 M/S Y L0000 M DY L0000 M/S
Z 13143 M DZ 403724 M/S Z 4O0C00 M DZ L0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFDATE)
SMA 2686.70 KM ECC 0336263 TAPE 182.590 DEG
LAN 152.847 DEG INC 209894 DEG TFP =2719.67 SEC
RCA 1784,59 KM PALT 4664995 KM PER 2084511 MIN
APO 3592481 KM AALT 1854,72° KM TA 2434558 DEG
LAT 19,1842 DEG LONG 217.925 DEG
5.6 LUNAR HARMONICS USED' TRIAXIAL WMCON wMGDL
5e7 DATA ARC LENGTr.? 2 HRS &0 MIN $05=  1714+%
5¢8 DATA SUMMARY'!
STA DATA START STOP NUMEER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
62 cC3 51/1425 5171642 229 2944 -.0598
41 C3 5171425 5171557 152 4014 1372
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5¢ 1OREMARKS' ¥*#EPOCH REPCRT
TIME OF REPORT! PREPARED BY! GEQeS«GCODWIN
MIN  GMT OeDe ANALYST:

b
e
!;“’ 3




NE-100820-1

5. ORBIT DETERMINATION REFORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFIC, TIGN NQs 3F31HN TAPE NO.
. ITEM WOe 3F31INM
5.2 EPOCH DAY 52 , 1 ' 33 t 37,810 GHT SEQ. NQO. 126
- AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =578+ 72151 KM DX T1.716515% KN/SEC
Y —15844099U KM DY =—e24216672 KI/SEC
Z =600.60219 KM DZ =.80560360 KWM/SEC
} .
5.4 STANDARD DEVIATIONS A PRIORI
X I15.5 M DX +06130 /% X I15.5 M —UX 0613 /5
Y 28,74 M DY .09609 M/S Y 28474 M DY <0961 M/S
Z B82.69 M DZ .12575 M/S Z B82.69 M DZ L1257 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.44 KM ECC  +335134 APF " 183.428 DEG
LAN  146.557 DEG INC 20,9744 DEG TFP =136.795 SEC
RCA 1785.43 KM PALT 47.3607 KN PER 208598  WAIN
APO  3593,46 KM AALT 1855,37 KM TA 351.607 DEG
LAT  1.77543 DEG LONG 321.919 DEG
546 LUNAR HARMONICS USED' TRIAXLAL MOON MODL
5.7 DATA ARC LENGTH'! 11 HRS 5 MIN S05= —301.86
5.8 DATA SUMMARY !
STA DATA START STCP NUMBER  5TANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 cC3 51/1425 5171642 229 2944 ~.0598
41 c3 51/1425  51/1557 152 “4014 —.1372
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5. 10REMARKS MAC TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY'! GEO«S.GOODWIN

DAY 287 » 06 HR s 42 MIN

GMT

o
e
N




L 9

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) SRR

Sel OeDe IDENTIFICATION KOs 1B41P TAPE NO.
ITEM NOe 1B41P
562 EPOCH DAY 232 , 19 * 45 t (5,000 GMT SEQe NOe 010
HR MIN SEC COMPUTER G

5,3 STATE VECTOR (SELENOCENTRIC 1950.0)

X 1281,1161 KM DX 085293853 KM/SEC

Y =3089.,8932 KM Dy 43422572 KM/SEC

Z =876010724 KM _ DZ 38330749 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 37,17 M DX_ 02844 M/S X 0000 M DX Q000 M/S

Y 273.6 M DY 405204 M/S Y 0060 M DY - +uuwd0 M/S
Z 917.9 M DZ .Q0607 M/S Z <0000 M DZ __.0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2765,60 KM £€C 2296421 APF 184,176 DEG
LAN  242.619 DEG INC 12,1370 DEG TFP -5021.18 SEC
RCA 1945,82 KM PALT 207.731 KM PER =~ 217.521 MIN
APO 3585,39 KM AALT 1847.30 KM - TA 204.160 DEG

LAT 572723 DEG LONG 27ue417 DEG

5.6 LUNAR‘HARMONICS USED' MOD 4TH ORDER, = 10

5¢7 DATA ARC LENGTH! 2 HRS 0 MIN S05= 674095

5.8 DATA SUMMARY?

_STA DATA START STOP NUMBER- ~ STANDARD

NOe TYPE C TIME TIME POINTS DEVIATION MEAN
12 CC3 23271947 23272123 1G4 «0763 -o0022
61 C3 23271945 23272058 71 0388 -.0019

- 5.9 RESIDUAL PLOTSt NOT AVAILABLE

5.10REMARKS!  *%*EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De BARROW
DAY 287 5 05 HR s 21 MIN  GMT OeDe ANALYST




D2-10002241

5. ORBIT DETERMINATION REPOGRT (LUNAR ELLIPSE)
5.1 OeDs IDEMTIFICATION MOe 1B41P TAPE NO.
TTEM NO. 1B41P
5.2 EPOCH DAY 232 , 21 ' 0 ' 364930 GMT SEQ. NOe 010
HR  MIN SEC COMPUTER G
573 STATE VECTOR (SELENOCENTRIC 1950+0)
X 884.14060 KM DX =1.6096263 KM/SEC
Y  1575.3032 KM DY 74196652 KM/SEC
Z  833.95770 KM DZ =+11746375 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 32.33 M DX .05160 /S5 X 33.33 M DX L0516 M/S
Y 160.7 M DY .04860 M/S Y 160.7 M DY 0486 M/S
7 269.2 M DZ .38868 M/S Z 269.2 M DZ 3887 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2766440 KM ECC . 2956638 ~APF  184.152 DG
LAN  241.947 DEG INC  12.1332 DEG TFP -483.779. SEC
RCA  1945.78 KM PALT 2u7.6927 KW PER  217.615 WIN
APO  3587.02 KM AALT 1848.93 KM TA 3344635 DEG
LAT  4.36175 DEG LONG &1.1670 DEG
5.6 LUNAR HARMONICS USED' MOD &4TH ORDER = 10
5.7 DATA ARC LENGTHY 1 HRS 12 MIN S05= 66.752
5.8 DATA SUMMARY?!
STA DATA START “STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232,1947  232/2133 104 .0763 -.0022
61 c3 23271945  232/2058 71 .0388 VIV S
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS? MAP TIME REPORT FOR SITE '8¢
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » 05 HR » 23 MIN _ GMT 0.D. ANALYST

143




N D2-100720-1
5. ORBIT DEIERMINATION REFORT (LUNAR FLIIPSE)
5.1 OeDe IDENTIFLCATION NG. 1B42P TAPE NO.
- ITEM NO. 1B42P
5.2 EPOCH DAY 232 , 19 ' 45 '  (,000  GMT SEQ. NO. 011
HR- MIN  SEC COMPUTER G
5.3 STATE VECTOR (SFLENOCENTRIC 195040)
X 1280.6530 KM DX +85319856 KM/SEC
Y -3088,4283 KM DY  .43375688  KM/SEC
Z 880091794 KM DZ 38338261 KM/SEC
5.4 STANDARD DEVIATIONS ~ A PRIORI
X 17.72 M DX +01415 M/S X <0000 M DX  .0000 M/S
Y 1325 M DY .02448 M/S Y L0000 M DY .0000 M/S
7 43846 M DZ .00413 M/S Z 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARANMETFRS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.42 KM ECC 296399 APF  183.833 DEG
LAN  242.943 DEG INC  12.0968 DEG TFP =5020484 .SEC
RCA 1945.75 KM PALT  207+664 KV PER  217.499 MIN
APO  3585,09 KM AALT 1847.00 KM TA 2044158 " DEG
LAT 564449 DEG  LONG 270C+405 DEG
5.5 LUNAR HARMONICS USEDT MOD &4TH ORDER = 10
5.7 DATA ARC LENGTAT 5 FRS 40 MIN S05= 70099
5.8 DATA SUMMARY ¢
STA DATA START ST0P NUMBER — STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947  233,0111 259 145303 c0665
61 c3 23271965 232/2058 71 9666 \9623
5.9 RESIDUAL PLOTST NOT AVAILABLE
5. 10REMARKS " ¥¥%EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

s- 05 HR 40 MIN

DAY 287

GMT OeDe ANALYST

150




D0 32201

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) -
5.1 OsDe IDENTIFICATION NO, 1B42P TAPE NO.
: TTEM NO. 1842P
5,2 EPOCH DAY 232 , 21 1 0 ' 364930 GMT SEQ. NOes 011
HR  MIN SEC COVMPUTER G
5¢3 GTATE VECTOR (SELENUCENTRIC 1950+0)
X B883.96763 KM T DX -1.6101418 KM/SEC -
Y  1574,4480 KM DY 74169841 KM/SEC
Z 835445055 KM DZ =.11569346U KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 17.18 ¥ DX .C2465 M/S X 17.18 M DX .0246 W/5
Y 76454 M DY 402416 M/S Y 76454 M DY <0242 M/S.
Z 126.8 M DZ 18791 M/5 Z 126+8 M DZ 1879 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
TSMA  2766.22 KM ECC  .296616 APF 183,609 DEG
LAN 2424272 DEG INC  12.u930 DEG TFP =483.441 SEC
RCA 1945.72 KM PALT 2074626 KM PER  217.594 WIN
APO  3586.73 KM AALT 1848.64 KM TA 334,651 DEG
LAT 441140 DEG  LONG 41.1678 DEG
5.6 LUNAR HARMONICS USED' MOD &4TH ORDER - 10
5.7 DATA ARC LENGTH' 1 HRS 12 MIN S05= 69937
5.8 DATA SUMMARY !
STA DATA START STOP NUMBER  STARDARD
NOs TYPE TIME TIME POINTS ~DEVIATION  MEAN -
12 CC3 23271947  233,0111 259 145303 « 0665
61 c3 23271945 23272056 71 29666 29623
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS! MAP TIME REPORT FOR SITE 8!

TIME OF REPORT! : PREPARED BY!' GAYLE D. BARROW

DAY 287 s 05 HR s 43 MIN GMT OeDe ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) s
5.1 OeDe IDENTIFICATIGN NO. 2541P TAPE NO,
_ ITEM NOes 2B&41P
52 EPOCH DAY 322 5 20 ' 36 ' £.000 GMT SEQ. NO. 028
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195C.0)
"X 3445,6764 KM DX  «293C1694 KM/SEC
Y -861.67314 KM DY  +74507678 KM/SEC
Z -538445255 KM DZ 51546490 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORI
X 1301 M DX +02351 M/S X 0060 M DX 0000 M/S§
Y 569.6 M DY 429054 M/S° Y <0000 M DY 40000 M/S
Z 931+5 M DZ 43065 M/S Z 0000 M DZ 0000 M/§
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.67 KM ECC 336529 APF  164.668 DEG.
LAN 233,793 DEG  INC 12.1180 DEG TFP 606235 SEC
RCA  1784,52 KM PALT 46,4306 KM PER 208625 MIN
APO  3594.83 KM  AALT 1856.74 KM TA 177.021 DEG
LAT  356.218 DEG LONG 215.864 DEG
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER = 10
5.7 DATA ARC LENGTH! 3 HRS 0 MIN S0S= 973403
5.8 DATA SUMMARY!
STA DATA “START STOP NOUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 32272036 32272300 226 «1995 01377
61 c3 322/2037  322/2144 130 <0662 TGUT8
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ IOREMARKSY ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. SARROW
MIN — GMT OeDe ANALYST

“DAY 287 » 06 AR 5 00




5, ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
5,1 O0eDe IDENTIFICATIOH NOs 2B41P TAPE NO,
- ITEF ~O.  2841IP
5.2 EPOCH DAY 322 4 22 ' 23 ' 164660 GMT SEQ. MNO. -028
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X ~1726.8717 KM DX =+47021499 KM/SEC
Y 379475779 KM DY ~1.5294892 KM/SEC
TZ  234.22457 KM DZ =-1.05578u8 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X  L1eG54 M DX «03823 M/S X 1e454 ™M DX «C382 M/5
Y 304.2 M DY 456420 M/S Y 30442 M DY 45642 M/S
Z 487e2 M DZ 83487 M/S Z 4B87.2 M DZ <8349 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELERNUGRAPAIC TRUZ UFDATE)
SMA  2690.26 KN ECC .337052 APF 164681 DEG
LAN  232.837 DEG INC 12.1100 DEG TFP —17.4039 SEC
RCA 1783.50 KM PALT 45.4129 KV PER  205.693 WIN
APO  3597.02 KM AALT 1658493 K TA  358.928 DEG
LAT  3.39389 DEG LONG 36,7922 DEG -
5.6 LUNAR HARMONICS USEDT FOD &TH ORDER = 10
5.7 DATA ARC LENGTHYV 1 HRS &4 WIN 505 973.02
5.8 DATA SUMMARY'
STA DATA START STOP NOPBER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036  322/2300 226 «1995 $1377
61 c3 32772037 32272144 130 L0662 <0078

5.9 RESIDUAL PLOTST

NOT AVATLABLE

5+ 10REMARKS?

MAP TIME REPORT FOR SITE

g

TIME OF REPORT!?

PREPARED BY' GAYLE D. BARROW

DAY 287 » 06 HR » 03 MIN

GMT OsDe ANALYST

b
e
(3




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-100220+

5,
5.1 OeDe IDENTIFICATION NO. 2B42P ~ TAPE NO.
_ TITEM NOe 2BG2P
5.2 EPOCH DAY 322 , 20 ' 36 ' (0,000 GMT SEQe. NO. 029
HR _ MIN SEC : COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 155040
X 3366.,6704 KM ' DX 29851710 KM/SEC
Y ~467.88774 KM DY  «86999787 KM/SEC
Z —1277.6715 KM DZ 31677452 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1512 M DX +03463 M/S X <0000 M DX 0000 M/S
Y 100.4 M DY .08303 M/S Y .00CO M DY 0000 M/S
Z 439.3 M DZ .19675 M/S Z <0000 M DZ «00G0 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  <3.40216 KW ECC 61GZ.92 ~APF 176.060 DEG
LAN  286.278 DEG INC  99.2027 DEG TFP 2231468 SEC
RCA  20759.7 KM PALT 19021+6 KM PER  +000000 MIN
APO 000000 KM AALT +000000 KM TA 7642391 DEG
LAT  289.882 DEG LONG 79.6626 DEG
5.6 LUNAR HARMONICS USED' MOD &1H ORDER - 10
5.7 DATA ARC LENGTH' 6 HRS 10 MIN §0S=  +.0E+
5.8 DATA SUMMARY '
"STA DATA START STOP NOMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32272036 32370229 431 6283.2936 134841264
61 C3 32272037 32272164 130 24U.6683 =4B85.9260
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS ¥¥¥EPOCH REPORT ,
THERE IS A SLIGHT PROBLEM OF NON-CONVERGENCE WITH THIS
MODEL NN NEN R TRY AGAIN 1t 10
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » O7 HR 5 20 MIN _ GMT O.D. ANALYST




ORBIT DETERMINATION REPORT (LUMAR ELLIPSE) 8 Ity

PV |
5,1 0eDe IDENTIFICATION NO. 20D41P TAPE NO.
ITEV ’Oe  2D&1IP
5,2 EPOCH DAY 326 , 22 ' 45 ' 0,000 GMT SEQ. NO. 059
AR MIN  SEC COMPUTER G
5+3 STATE VECTOR (SELENOCENTRIC 195040)
X 2598.5128 KM DX =+<B3541802Z KM/5EC
Y  1409.2484 KM DY  +60149358 KM/SEC
Z T 1012.0209 KW DZ  +3923239% KWM/SEC
5<% STANDARD DEVIATTONS A PRTORT
"X 21.95 M DX »00873 M/S X 0000 M DX <0C00 M7/5
Y 17149 M DY 405291 M/S Y 0000 M DY .GOOO M/S
7 185.9 M DZ +10033 M/S Z 0000 M DZ 0000 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268945 KW ECC 338288 APF 167.378 DEG
LAN 1784977 DEG INC 11.9282 DEG TFP =3530.28 SEC
RCA 1779.664 KW PALT 41.5504 KM PER 2084599 MIN
APO  3599.,26 KM AALT 1861417 KM TA 2254350 DEG
CAT  6+41593 DEG LONG 211.139 DEG ’
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER = 10
5.7 DATA ARC LENGTRT 3 FHRS 0 MIN S05= 158341
5.8 DATA SUMMARY?
STA DATA START . STOP NOMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0109 113 e2665  ~a0296
61 c3 32672250  327/0109 131 <2579 T0397
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS? **XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » 09 HR » 03 MIN _ GMT OeDe ANALYST




(LUNAR ELLIPSE)

[ [ P R e Tatr e
i}w‘i"'i‘, (PP :

5, ORRIT DETERMINATION REPORT
5.1 OeDe IDENTIFICATION NO, 2D41P TAPE NO.
ITEM NOe 2D&G1P
5.2 EPOCH DAY 326 » 23 ¢ 47 ' 13,720 GMT SEQe NOe 059
HR  MIN SEC ‘ COMPUTER G
5¢3 STATE VECTOR (SELENUCENTRIC 195040)
X =1789,3043 KM DX -+07395130 KM/SEC
Y ~7.6610247 KM DY =1.5782505 KM/SEC
7 -40e851405 KM DZ -1.0769215 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 14355 M TOX 02602 M/5 X 1.355 M DX .0240 /S
Y 20461.M DY 416315 M/S Y 2061 M DY 1632 M/S
Z 19437 M DZ 423779 M/§  Z 1937 M DZ +2378 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.34 KM ECC  .338731 ABF 167.468 DEG
LAN 1784377 DEG INC 11.9185 DEG TFP 203,043 SEC
RCA  1779.04 KM PALT 40,9459 KM PER  208.702 MIN
APO  3601.64 KM AALT  1863,55 KM TA 12,5096 DEG
LAT  +004566 DEG LONG 358356 DEG
5.6 LUNAR HARMONICS USED® MOD &1H ORDER - 10
5.7 DATA ARC LENGTH! U HRS 59 MIN S05= 158341
5¢8 DATA SUMMARY!
STA DATA START T ST0P NUMBER __ STANDARD
NOs. TYPE TIME TIME POINTS  DEVIATION _ MEAN
12 CC3 32672252  327/U1u9 113 02665 ~-e0296
61 c3 32672250  327/G1C9 131 <2579 <0397
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? MAP TIME REPORT FOR SITE DY
- TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY. 287 5 09 HR 5 06 MIN  GMT O.Ds ANALYST




- N ™o e )
5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) e~ 100620-1

5e¢1 OeDe IDENTIFICATION NOs 2D42P TAPE NOe
LTEM NCe  2Da2P
52 EPOCH DAY 326 5 22 ' 45 ' (.000 GMT SEQe. NOs 060
HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 195040)

X 2598.16U5 KM DX =e89428632 KM/SEC

Y 1412,0732 KM DY «60243863 KM/SEC

Z 100846360 KM DL 39069679 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 17490 M DX 00713 M/S X <0000 M DX «COGO M/5
Y 138.1 M DY .04353 M/S - Y L0000 M DY L0000 M/S
Z 148.9 M DZ .0B309 M/5 Z 0000 M DZ .Godo M/5

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.36 KM ECC e338266 APF 167386 VLG
LAN 178.981 DEG INC 11,7808 P[EG TFP  =3530.20 SEC
RCA 177964 KM PALT 415537 KM PER 208.588 MIN
APQ 3599.,08 KM AALT 186Us99 KM TA 2254350 DEG

LAT 6433871 DEG LONG 211.164 DEG

5+6 LUNAR HARMONICS USED' NMOD &TH ORDER - 10

5¢7 DATA ARC LENGTH! 6 HRS 10 MIN S05= 6479.8

5.8 DATA SUMMARY?

STA - DATA START STOP NUMBER STANDARD

NOe. TYPE TIME TIME POINTS DEVIATION MEAN
12 CcC3 32672252 327/0439 229 n 4564 0287
61 c3 326/2250 °  327/01u9 131 «3704 «1387

59 RESIDUAL PLOTSY  NOT AVAILABLE

5¢10REMARKS! **¥%¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » 09 HR s 23 MIN GMT OsDe ANALYST
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(LUNAR ELLIPSE)

D2 10080043

oS ]

5. ORBIT DETERMINATION BREPORT
5,1 OeDe IDENTIFICATION NOo 2D42P TAPE NO.
TTEM NOe  2042P
5.2 EPOCH DAY 326 , 23 ¢ 47 ' 13.720 GMT SEQ. NOe 060
' R WMIN  SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X -1789.3051 KM DX  <.07353909 KM/SEC
Y =8,0809393 KM DY =-1.5810133 KM/SEC
Z -41.110319 KM DZ -1.0728495 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 9738 M DX 01950 NM/5 X .9738 M DX L0196 WM/5
Y 15.51 M DY 13265 M/S Y 1551 M DY 1327 M/S
7 17.64 M DZ 19433 M/5 Z 17.64 M DZ 1943 M/S
5.5 CORRESPONDING ORBITAL PARAVMETERS (SELENOGRAPAIC TRUE OFDATE)
WA 2690.25 KM ECC  .338709 APF  167.476 DEG
LAN 178.381 DEG INC  11.7711 DEG TFP  203.121 SEC
RCA  1779.04 KM PALT 40.94569 KM~ PER  208+691 MIN
APO  3601.46 KM AALT 1863.37 KM TA 12.5143 DEG
LAT  .002014 DEG LONG 358.371 DEG
5.6 LUNAR HARMONICS USED' MOD 4TH ORDER = 10
5.7 DATA ARC LENGTH' U HRS 59 WMIN S0SE 64795
5.8 DATA SUMMARY?
STA DATA START <TOP NOMBER  STARDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  3227/0439 229 04564 <0287
61 €3  326/2250  327/0169 131 T370% L1387
5.9 RESIDUAL PLOTST NOT AVAILABLE
5 TOREMARKST MAP TTME REPORT FOR SITE 7DV

TIME OF REPORT!

PREPARED BY!

GAYLE D+ BARROW

DAY 287 s 09 HR o 26 MIN

GMT

Oe«Ds ANALYST

158




.~ 100520-1

5, ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
5e1 OsDe IDENTIFICATIOH NO. 3D41P TAPE NOe
TTEY KOs 3D41P
5.2 EPOCH DAY 49 » 6 ' 13 ' 0.00C GMT SEQs NO. 077
‘ AR MIN  SEC CONPUTER G
573 STATE VECTOR (SELERNOCENTRIC 1950407
X =596.30997 KW, X = 89622255 KT/ SET
Y. 2975.8271 KM DY =-e42936136 KM/SEC
7 1713.5133 KW DZ  .12341001 KNM/SEC
5.4 STANDARD DEVIATIONS A PRTORT
X I00.3 ¥ DX 13755 F/5 X 0000 W DX =C000 M/%
Y 447.8 M DY 420630 M/S Y 0000 M DY ,0000 M/S
7 800.3 M DZ +26258 1/5 Z 0000 M DZ 0000 M/S
5.5 CORRESPUNDING ORSTTAL PARAVETERS (SELENOGRAPAIC TRUE OFDATE)
SMA2688.94 KT ECC .337013 APFT180.880 DEG
LAN 1844552 DEG  INC 203967 DEG TFP =4854451 SEC
RCA 1782.75 KM PALT 44.06405 K% ——PER —208+539 MIN
APO  3595.15 KM  AALT 1857.06 KM  TA  201.751 DEG
CAT 7.70692 DEG LONG 205.895 DEG ‘
578 TUNAR HARNONICS USEDT VoD 4TH ORDER =10
57 DATA ARC LENGTAT 3 HRS 0 WIN S05= T1I75338
58 DATA SUFMMARY?
STA DATA START STOP —NUMBER  STANDARD
NOe TYPE  TIME TIME POINTS DEVIATION  MEAN
41 c3 4970614  49/0652 39 W1734  =e0966
Gl CC3 4970705 4970834 181 2567 =.0515
12 C3 4970706  49/0709 4 .1309 6301
12 CC3 4970613 4970859 73 1502 =2063%5
5.9 RESIDUAL PLOTS' NOT AVATLABLE
5+ 10REMARKS? ¥¥XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » 09 AR 5 &5 MIN — GMT 0.D. ANALYST




5. OREIT DETERMINATIGN REFORT (LUNAR ELLIPSE) LZ-100820-]

5e1 QeDe IDENTIFICATION 'Ce 3D41P TAPE NOo
ITEM NCe 3D41P
5¢2 EPOCH DAY 49 » 7 v 32 1 254310 GMT SEQe NOe 077
HR MIN sSec COMPUTER G

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =536400008 KM DX 147337637 KiM/SEC

Y ~1589,1609 KM DY =-.23309365 KM/SEC

Z 608456150 KM DZ =-+78293732 KW/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 7778 ™ DX «27425 M/S X 17478 M DX +2743 M/S
Y 13.12 M DY «51247 M/S Y 13.12 M DY 5125 M/S

Z 101l.5 M DZ +75783 /S Z 1Cle5 M DZ  «7578 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689496 KM EéC «337514 APF 180.928 DEG
LAN 183,806 DEG INC 2003872 DEG TFP -88.8533 SEC

RCA 1782.06 KM PALT 43,9731 KM PER 2084659 MIN
APQ 3597.87 KM AALT 1659478 KM TA 3544524 DEG

LAT 158270 DEG LONG 359542 DEG

5¢6 LUNAR HARMONICS USED' MOD 4TH ORDER - 10

57 DATA ARC LENGTH' - 1 HRS 16 MIN SCS= 11739

58 DATA SUMMARY'!

STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS EVIATION MEAN

41 C3 4970614 4970652 39 e 1734 -.0966
41 cC3 4970705 4970634 181 02867 -e.0515
12 C3 4970706 49/067C9 4 »1309 06301
12 CC3 49,0613 4970659 43 el1402 ~eU665

59 RESIDUAL PLOTS!' NOT AVAILABLE

5¢10REMARKS! MAP TIME REPORT FOR SITe 'D¢

TIME OF REPURT! PREPARED BY' GAYLE D. BARROW

DAY 287 » 09 HR s 47 MIN GMT OsDe ANALYST




%, ORBIT DETERMINATION REPUKT (LUNAR ELLIPSE) D2~ 0eonN.T

5¢1 OeDe IDENTIFICATION NOeo 3D42P TAPE NO.
‘ LTEM NOe  3042P
52 EPOCH DAY 49 », 6 ' 13 ' 04,000 GMT SEQ. NOe 078
HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 19504.0)

X =495494436 KM DX =e89560551 KM/SEC

Y .2973.8197 KM DY =e43025832 KM/SEC

Z  1717.1525 KM DZ  +12460368 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 32669 M DX 05015 M/S A «0000C M DX «0000 M/S
Y 15662 M DY 07470 M/S Y »000C M DY 0000 M/S

Z 2796 M DZ .10152 M/S Z +00LO M DL 0000 M/S

5e5 CURRESPUNDING ORBITAL PARAMETERS (SELEROGRAPHAIC TRUE GFUATE)

SMA 2688491 KM E&C «337024 APF 180957 DEG
LAN 184.491 DEG INC 2005193 DEG TFP ~4854.62 StC
RCA 178268 KM PALT 4445945 KM PER 2084536 MIN

APO 359514 KM AALT 1857.,05 KM TA -201.747 DEG

LAT 7477563 DEG LONG 205.889 DEG

5.6 LUNAR HARMONICS USED'  OD &41H ORDER = 10

57 DATA ARC LENGTH! 6 HRS 10 MIN S50S8= 10178

58 DATA SUMMARY'!

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME . TINME POINTS DEVIATION MEAN
41 C3 49/0614 49,0652 39 +«3Q03 -e3457
41 cC3 4970705 49,1203 412 «7383 ~e0260
12 C3 4970706 49/0769 4 «1598 03284

12 cC3 4970613 49/0659 43 «2066 ~e3317

59 RESIDUAL PLOTS' NOT AVAILABLE

“5¢10REMARKS? #¥¥¥EPOCH REPORT
TIME OF REPORT!? PREPARED BY' GAYLE D. BARROW
DAY 288 » 02 HR s 42 MIN GMT OeDe ANALYST

%g.a}h
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5, ORsIT DETERMINATION REPCRT (LUNAR ELLIPSE) ©2-100320-1

5e¢]1 OeDe IDENTIFICATION NOs 3D42P TAPE NO.
ITEM NCe 3D42P
5e2 EPOCH DAY 49 5 7 ' 32 ' 254310 GMT SEQe. NOo 078
HR MIN SEC COMPUTER G

'5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X ~535.74438 KM OX  1.73253884 KM/SEC

Y  =1569.0272 KM DY  —423037351  KM/SEC

Z -609.02168 KM DZ =e78625504 Ki/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 2909 M DX +09835 M/S ‘ X 29609 M DX 0983 M/S
Y 3e612 M DY 18287 M/S Y 3.612 M DY 1829 M/S

2 32466 M DZ 27007 M/S Z 32466 M DZ 2701 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 268994 KM E&C «33752¢4 APF 181.005 DEG
LAN 183.745 DEG INC 20,5098 DEG TFP  -88.9621 SEC
RCA 178202 KM PALT 43.9292 KM PER 2086656 MIN

APO 3597486 KM AALT 1859477 KM TA 3544517 DEG

LAT 1456728 DEG LONG 359,550 DEG

56 LUNAR HARMONICS USED* MOD 4TH ORDER - 10

5.7 DATA ARC LENGTH! 1 HRS 16 MIN SGs= 10141

5¢8 DATA SUMMARY"'

STA DATA "START STOP NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 49/0614 4970652 39 «3003 ~e3457
41 cC3 4970705 49/12GC3 412 e 7383 -¢0260
i2 C3 4970706 49/C7C9 4 «1598 3284
14 cC3 49/0613 4970659 43 + 2066 ~e3317

5,9 RESIDUAL PLOTS' NOT AVAILABL:

5¢10REMARKS? MAP TIME REPORT FOR SITE D¢

TIME OF REPORT! PREPARED BY' GAYLE De BARROW

DAY 288 » (G2 HR » 44 MIN GMT OeDe ANALYST

162




2710672021

5. ORBIT DCTERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION MOo 2F41P TAPE NOw
. LTEM NUe 2F4l1P
5,2 EPOCH DAY 329 5 6 ' 50 ' 0,000 GMT SEQe NOs 109
AR MIN SEC COMPUTER G
573 STATE VECTOR (SELENOCENTRIC 1950+0)
X 459.06619 KA DX =1 4974954 KM/SEC
Y  1938,0774 KM DY =-.13003276 KM/SEC
7 1327.9962 KM D7 =.12261597 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 96.31 M DX 201132 F7/5 X 0000 ¥ DX =0000 M/5
Y 35647 M DY 405396 M/S Y 0000 M DY .0000 M/S
7 48T7e4 M DZ +19999 NM/S Z 0000 M DZ <0000 W/S
5.5 CORRESPUNDING ORSITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE)
SMA  2689.46 KA ECC  -336508 APF  168.990 DEG
LAN  147.432 DEG INC 11.6185 DEG TFP =1849.14 SEC
RCA  1783.63 KA PALT 4545437 KV PER  208.600 MIN
APO  3595,29 KM AALT 1857020 K TA 268.763 DEG
LAT  11.5456 DEG LONG 224.928 DEG
576 LUNAR FARNMONICS USED' NMCD &TH ORDER =10 -
5.7 DATA ARC LENGTH' 3 HRS 0 WIN $05= 1906.8
5.8 DATA SUMMARY?
STA DATA START STOP NOVMBER — STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 329/0706  329/0916 159 .2824 ~20030
12 TC3  329/0650 32970916 190 V2647 = 1007
5.9 RESIDUAL PLOTS' NOT AVAILAGLE
5¢l0REMARKS ' ¥H#EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 » O7 HR 5 44 MIN _ GHMT O.Ds ANALYST

L,
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5 ORBIT DETERIGINATION REPOIT (LUNAR ELLIPSE)

5.1 OeDe IDENTIFICATION NOe cFE41P TAPE Qe
ITEM NJe 2F41P
5.2 EPCCH DAY 329 5 7 ' 21 ' 154,180 GMT SEG. NOe 109
HR MIN SEC COMPUTER G

5¢3 STATE VECTOR (SELENCCENTRIC 195060)

X =1760,4619 KM DX —e31770866 KM/SEC

Y 25339302 KM . DY ~1e56043089 KM/SEC

Z 131440975 KM DZ =1.0674127 KM/SEC
5e¢4 STANDARD DEVIATIONS A PRIORI

X 5.806 M DX #07871 M/S X 54806 M DX 0787 M/S
Y 141e9 M DY 429299 M/S Y 141l.9 M DY 42930 M/S

Z 35640 M DZ 40519 M/S Z 35640 M DZ 4352 M/S

545 CORRESPONbING ORBITAL PARAMETERS (SELENOGRAPHIC TRUL OFDATE)

SMA 2689.92. KM EéC 337049 APF 169,069 DEG
LAN 147108 DEG  INC 11.8198 DEG TFP 2545160 SEC

RCA 178328 KM PALT 4541933 K#M PER 2084653 MIN
APOQ 3596455 KM AALT 1858446 KM TA 157169 DEG

-LAT 1490900 DEG LONG 317.943 DEG

5¢6 LUNAR HARMONICS USED' NMOD 4TH ORDER - 10

5.7 DATA ARC LENGTH! U HRS 286 MIN SCS= 1905.3

568 DATA SUMMARY!

STA DATA START STOP NUMBER STAKDARD

NOs TYPE TIME CTINME POINTS DEVIATION  MEAN
41 C3 329/0706  329/0916 159 $2824 -.0030
12 CC3  329/065u  329/0916 190 W2647 -+ 1007

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5,10REMARKS? MAP TIME REPORT FOR SITE VFV

TIME OF REPORT! PREPARED BY' GAYLE De. BARROW

DAY 287 » 07 HR » 47 MIN GMT OeDe ANALYST

fesa
oy
von
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ORBIT DETERMINATION REFUAT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION KGs 2F42P TAPE NO.
[TE" Roe ZF&2P
5,2 EPOCH DAY 329 5 6 ' 50 ! 0.060 GMT SEGe HOe 110
AR MIN SEC COMPUTER G
5.3 STATE VECTOR (SCLENOCENTRIC 1950+0)
X G59.55349 KN X =1.5925952 KI7SEC
Y 193649512 KM DY -+1301776C KM/SEC
Z  1329.2767 KM 57 =.12186207 KNM/SEC
5.5 STANDARD DEVIATIONS A PRTORI
X 25:53 M DX 00301 M/S X L0000 W OX 0000 M73
Y 91487 M DY «01555 #M/S Y 0000 M DY 0C00 M/S
7 1049 W DZ 05440 1/5 Z .G000 M DZ .0000 W/5
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENUGRAPAIC TRUE UFDATE]
VA 2689.38 KM ECC  .336794 APF 168.819 DEG
LAN  147.590 DEG INC 11.8668 DEG TFP ~-1848.96 SEC
RCA  1763.61 KM BALT 45.5241 KM PER  208.591 MIN
APO  3595,15 KM AALT 1857.06 Ki TA 2684768 DEG
LAT  11.5855 DEG LOUNG 224.915 DEG
5.6 LUNAR HARMONICS USED' MOD &7h ORDER = 10
5.7 DATA ARC LENGTH' 6 HRS 10 MIN 505= 10526
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 329/0706 32970917 160 4277 02212
41 CC3 32971023 32971247 157 \55746 =.2573
12 CC3 32070650  329/0917 191 4470 <1600
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS ! *%%¥EPOCH ‘REPORT
TIME OF REPORTY PREPARED BY' GAYLE D+ BARROW
DAY 287 , 08 HR » 48 MIN _ GMT OeDe ANALYST




52- 1005201
50 ORBIT DETERMINATION REPURT (LUNAR ELLIPSE)

Sel OeDe IDENTIFICATION NOe 2F42P TAPE NOs
ITEM NO. 2F42P
52 EPOCH DAY 329 5 7 ' 21 ' 15180 GMT: S5EGe NOo 110
HR MIN SEC COMPUTER 6

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X  —1760e4467 KM DX =+31792660 KM/SEC

Y 252080565 KM DY =—1.5596122 KM/SEC
Z 132451741 KM DZ ~-1.0685552 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 1.855 M DX #02073 M/S X 1855 M DX 40207 M/S
Y 38,57 M . DY 407550 M/S Y 38457 M DY _«0755 M/S

Z 95,03 M DZ 10408 M/5 Z 95403 M DZ 41041 M/S

505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAFPHIC TRUE OFDATE)

SMA 2689484 KM. ECC «337037 APF 168.698 DEG
LAN 147.266  DEG INC 11.8681 DEG TFP 257009 SEC
RCA ©~ 1783+26 KM PALT 451743 KM PER 2084644 MIN
- APO 3596642 KM AALT 1858433 KM TA 1.58309 DEG

LAT le94911 DEG LONG 317.947 DEG

5.6 LUNAR HARMONICS USED!' MOD 4TH ORDER'— 10

S5e7 DATA ARC LENGTH! 0 HRS 28 MIN 50S= 10457

5.8 DATA SUMMARY '

STA DATA START STOP NUMBER  STANDARD

NO. TYPE TIME , TIME POINTS DEVIATION MEAN
41 C3 329/0706 329/0917 160 4277 02212
41 cC3 32971023 32971247 197 «5574 -e2573
iz  CC3 329/0650 32970917 191 _«4470 «1600

-

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢ 10REMARKS? MAP TIME REPORT FOR SITE t'F1

TIME OF REPORT! ' PREPARED BY' GAYLE D. SARROW
DAY 287 4 08 HR s 51 MIN GMT OeDe ANALYST

) . L 166
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5 ORBIT DETERMINATION REPUNT (LUNAR ELLIPSE)

Sel QeDe IDENTIFICATION NOe 3F41P TAPE NQOe

' ITEM NOs 3ralPf
52 EPOCH DAY 52 » w ' 50 ' (000 GMT SEQe NOo 127

' HR MIN SeC COMPUTER G

5¢3 STATE VECTOR (SELENUCENTRIC 195040)

X =2065.6887 KM 5X  =240307276 KV/SEC
Y  1227.1980 KM DY =1.1433690 Ki/SEC
Z 147044276 KM DZ -.43276027 KR/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 3335 M DX 06760 F/5 X 0000 M DX +00C0 M/
Y 29849 M DY 12411 M/S Y 400C0O M DY .0000 M/S

Z T2243 M DZ 26767 #/S Z 0000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHMA 2688452 KM ECC 335830 - APF 1824750 DEG
LAN 1474562 DEG INC 21.2751 DEG TFP =~2750.06 SEC
RCA 1785464 KM PALT 475452 KM PER 208490 MIN
APO 359144V KM AALT 1853431 M TA 2420844 DEG

" LAT 19,2945 DEG LONG 211600 DEG

5+6 LUNAR HARMONICS USED' MOD &I1H ORDER = 10

57 DATA ARC LENGTH? 3 HRS G MIN SOS= 5820.8

5.8 DATA SUMMARY?

STA DATA START STCP  NUMBER — STANDARD

NO. TYPE TIME TIME POINTS - DEVIATION MEAN
62 c3 52/0127 5270312 175 3055 0087
62 cC3 5270052 5270113 18 e 0471 ~-¢1203
12 C3 5270054 52/0113 20 «0831 —e 442
12 cC3 52/0124 - 5270313 198 «4755 =e0751

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5«10REMARKS? **#EPOCH REPCRT
TIME OF REPORT! PREPARED BY' GAYLE De. BARROW

DAY 288 s 03 HR » 05 MIN GMT OeDe ANALYST




£2-100820-1

5e QREIT DETERMINATION REPGXT (LUNAR FLIIPSFE)
9¢1 Oele IDEMTIFICATION 110e 3F&1P TAPE NO.
ITEM NOe 3F41P
52 EPOCH DAY 52 s 1 ' 33 ' 37,310 GMT SEQe NQOe 127
HR MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENUCENTRIC 1950.0)
X =57128237 KM DX le7145818 KM/SEC
Y =-1587,.,8188 KM DY =423476429 KM/SEC
Z -596.83008 KM DZ -.81251447 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 91632 M DX «27884 M/S X 91e32 M DX 2788 M/S
Y 1748 M DY +28386 M/S Y 17448 M DY #2839 M/S
Z 3777 M DZ 67148 VN/S Z 3777 M DZ 6715 M/S
5¢5 CORRESPOUNDING ORGITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268934 KM Eéc 336125 APF 182.798 DEG
LAN 147.129 DEG INC 2142751 DEG TFP -132.310 SEC
RCA 1785639 KM PALT 4742953 KM PER 2084586 MIN
APO 3593429 KM AALT 1855,20 KM TA 351881 DEG
LAT 192857 DEG LONG 322.168 DEG
5.6 LUNAR HARNMONICS USED' MOD 4TH ORDER = 10
5.7 DATA ARC LENGTH!' € HRS 40 SO0S= 5817.2
5¢8 DATA SUMMARY?!
STA DATA START STOP NUMBER STANDARD
_NOs TYPE T IME TIME POINTS DEVIATION MEAN
62 Cc3 5270127 52/0312 175 «5055 20287
62 CcC3 5270052 52/0113 18 « 0471  =~e1203
12 C3 52/0054 52/0113 20 »0831 - 4442
12 CC3 5270124 52/0313 198 «4755 -.0751
5.9 RESIDUAL PLOTS' NOT AVAILAGSLE
56 10REMARKS! MAP TIME REPORT FOR SITE TF?!
TIME OF REPORT! PREPARED BY' GAYLE De. BARROW
DAY 288 s 03 HR » 08 MIN GMT OeDe ANALYST

16




5. ORBIT DETERMINATION REPGRT (LUNAK ELLIPSE) 2o 1ns2e-1

5¢1 OeDo IDENTIFICATION NQOo 3F42P ‘ TAPE MNOe
‘ . ITeM NQe  3Fa2P
52 EPQCH DAY 52 59 0 ' 50 t 0,000 GMT SCQe NOs 128
HR MIN SEC COMPUTER G

5¢3 STATE VLCTOR (SELENCCENTRIC 1450eJ)

X =I070.6252 KA X =eG0409722 KN7/SEC

Y  1231,8G10 KM DY =-le1413288 KM/SEC

Z 145944207 KM DZ =-+43672990 RM/SEC
5.4 STANDARD DEVIATIONS ‘ A PRIORI

X 1517 M DX «03106 M/S X «0000 M DX +00C0 M/S.
Y 136.1 M DY 06013 M/§ Y «0000 M DY «0000 M/S

Z 330.7T M DZ »12876 M/S Z <0000 M DZ 0000 M/S

545 CORRESPUNDING ORGSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 268644 KM ECC 335803 APF 183.211 DEG
LAN 147.094 DEG INC 2U.9130 [DEG TFP  =2750.00 SEC

RCA 1785465 KM PALT 4745623 KM PER 2084481 MIN
APO 3591422 - KM AALT 1853¢13 KM TA 2424845 DEG

LAT 19,0402 DEG LONG 2114669 DEG

5.6 LUNAR HARMONICS USED' MOD &4TH ORDER - 10

5.7 DATA ARC LENGTH' 6 HRS 10 MIN §0%= 10218

58 DATA SUMMARY!

STA  DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATICON MEAN
Y C3 52/0127 52/0312 175 5616 00502
62 cC3 5270052 52/0113 18 « 0997 ~e1503
12 c3 52/0054 52/0113 20 «0892 ~e2910
12 cC3 5270124 52/0643 414 «4936  ~41088

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5 LOREMARKS? ¥*%EPOCH REPORT

TIME OF REPORT! - PREPARED BY' GAYLE D. BARROW

DAY 288 5 03 HR » 27 MIN GMT OCelDe ANALYST
A -




ORBIT DETERMINATION REPURT (LUNAR ELLIPSE)

5
5¢1 OeDe IDENTIFICATICN NJe 3F42P TAPE NOa -
‘ ITEM NOs 3F42P
502 EPOCH DAY 52 5 1 ' 33 ' 37,8lu GMT SEQs NOe 12
HR  MIi SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X =57245918C KM DX 167187410 KM/SEC
Y  =1585,2325 KM DY =4239G9057 KM/SEC
Z -602e43346 KM DZ -.80235760 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 43,98 M DX «12657 M/S X 43,98 M DX +1266 M/S
Y 84443 M DY o13190 M/S Y 84443 M DY 1319 M/S
Z 180e8 M DZ 31086 M/S Z 18Ue8 M DZ 3105 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689425 KM ECC ¢336100 APF 1834259 DEG
LAN 146,661 DEG INC 20.9131 DEG TFP =132,257 SEC
RCA . 1785439 KM PALT 4743024 KM PER 2084575 MIN
__APO 3593,10 KM AALT 1855,01 - KM TA 351.884 DEG
LAT 173186 DEG LONG 322.122 DEG
5.6 LUNAR HARMONICS USED' MOD &4TH ORDER - 10
5e7 DATA ARC LENGTH! 0 HRS 40 MIN S05= 10213
5.8 DATA SUMMARY!
STA DATA START STOP NOMBER _ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 52/0127 5270312 175 5614 «0502
62 cC3 52/0052 52/0113 18 . 0997 -.1503
12 c3 52/0054 52/0113 20 00892 -¢2910
12 CC3 52/0124 52/0643 414 4936  =-,.1088
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS? MAP TIME

REPORT FOR SITE F?

TIME OF REPORT!

PREPARED BY!

GAYLE D. BARROW

DAY 288 4 03 HR » 29 MIN

GMT (PHR

ANALYST

170
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5¢1 OeDe IDENTIFICATION NOo 3D&1M TAPE NO.
_ ITEM NOs 3D41M
5.2 EPOCH DAY 48 5, 19 ' 42 v 0,000 GMT SEQ. NOs 79
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =191.55122 KM DX =+90739168 KM/SEC
Y 3092.5448 KM DY -.31815351 KM/SEC
2 167045531 KM DZ  +19424675 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 22,96 M DX +03793 M/S X 0000 M DX 0000 M/S
Y 11846 M DY 405970 M/S Y 0000 M DY 0000 M/S
Z 227.8 M DZ ,07601 M/S 2 40000 M~ DZ 40000 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.08 KM ECC  <336742 APF 18G.790 DEG
LAN 1904232 DEG  INC 20,9392 DEG TFP =5176.93 SEC
RCA 1783455 KM PALT 45.4626 KM PER 2084555 MIN
APO  3594,60 KM AALT 1856451 KM TA 1964599 " DEG
LAT 6413106 DEG LONG 206535 DEG
506 LUNAR HARMONICS USED!' MOD 4TH ORDER - 10
5.7 DATA ARC LENGTH!' 2 HRS 40 MIN S0S=  1147.0
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER ~ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 48/2013 48/2203 152 02242 ~+0306
62 cC3 4871942 48/2003 20 . 0520 EPVERVE]
12 cc3 48/2013 48/2157 166 1961 ~.0680
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! **¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GEOe«SeGOODWIN
DAY 287 4, 09 HR 5 47 MIN  GMT OeDe ANALYST

174




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5,
51 OeDs IDENTIFICATION NOeo 3D41M TAPE NO.
ITEM NOs  304IM
5¢2 EPOCH DAY 49 4, 7 t 32 1 25,310 GMT SEQe NOs 79
HR  MIN SEC COVPUTER B
543 STATE VECTOR (SELENOCENTRIC 195040)
X =538e32080 KM DX 1.7280710 KM/SEC
Y =1588,6822 KM DY =e22727281 KM/SEC
Z -609.21503 KM DZ =.79620914 KM/SEC
5.4 STANDARD DEVIATIONS A PRTORT.
X 1313 M DX 09662 M/5 X I31.3 M DX L0966 F/35
Y 27.16 M DY .13083 M/S Y 27.16 M DY .1308 M/S
Z 59429 M DZ 22452 M/S  Z 5929 M DZ .2245 M/3
5«5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2650.11 KM ECC  .33739% APF 181,209 DEG
LAN 183,566 DEG INC 20.8477 DEG TFP =90.7654 SEC
RCA  1782.47 KM — PALT 44.3810 KN PER 208.675 NMIN
APO  3597.75 KM AALT 1859.66 KM- TA 3544409 DEG
LAT 1455833 DEG  LONG 359.469 DEG
5.6 LUNAR HARMONICS USEC' MOD ZTH GRDER = 10
5.7 DATA ARC LENGTH' 11 FHRS &7 MIN S0S= ~1078¢7
5¢8 DATA SUMMARY!
STA DATA START STOP NUMBER — STANDARD )
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 4872013 4872203 152 02242 ~+0306
52 cC3 48719542 48720G3 70 20920 = 0101
12 cC3 4872013 4872157 166 .1961 ~+0680
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS! MAP TIME REPORT FOR SITE D!
TIME OF REPORT! PREPARED BY'  GEO+S.GOODWIN
GMT OeDe ANALYST

DAY 287 s 09 HR » 51 MIN

A E Y
A B

~
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 QoD IDENTIFICATION NQe 3F41M TAPE NO.
ITEM NOe 3F&41M
562 EPOCH DAY 51 , 14 ¢t 25 1t 0,000 GMT SEQe. NOe 129
HR  MIN SEC COMPUTER B8
5¢3 STATE VECTOR (SELENCCENTRIC 1950.0)
X =2076e¢4323 KM DX =e39348039 KM/SEC
Y 1205.4588 KM DY =1.1495586 KM/SEC
Z 1449,6935 KM DZ =-e44288588 KM/SZC
5.4 STANDARD DEVIATIONS A PRIORI
X 55,54 M DX 01184 M/S X «0C00 M DX 0000 M/S
Y 61434 M DY ,01828 M/S Y 0000 M DY 0000 M/S
Z 131l.4 M DZ ,03737 M/S Z 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.52 KM ECC 2336282 APF 182.835 DEG
LAN 153,031 DEG INC 20,9832 DEG TFP- =2719.93 SEC
RCA 1784442 KM PALT 4643311 KM PER 2084491 MIN
APO  3592,62 KM AALT 1854,53 KM TA 243.543 DEG
LAT 19,1528 DEG LONG 217.933 DEG
56 LUNAR RARMONICS USED' M™MOD 4TH ORDER - 10
5¢7 DATA ARC LENGTH!' 2 HRS 40 MIN 50S= 581547
548 DATA SUMMARY?!
STA DATA START - STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 CcC3 51/1425 5171642 229 «5331 -.0951
41 C3 51/1425 51/1557 152 .6582 -.0153
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? *¥%EPQOCH REPORT
TIME OF REPORT! PREPARED BY! GEO«S+GOODWIN
DAY 287 s 06 HR » 54 MIN GMT QOeDe ANALYST

. 473




NP

DAY 287 s 06 HR » 58 MIN

5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) ey
_5e1 OeDe IDENTIFICATION NOo 3F41M TAPE NO.
' ITEM NCe 3F&IM
52 EPOCH DAY 52 5 1 t 33 ' 37.810 GMT SEQe NOe 129
HR™ MIN SEC CCMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =574¢71972 KM DX  1.7184548 KM/SEC
Y -—1584,4693 KM DY =424070233 KM/SEC
Z° -602.40411 KM DZ =-.80254852 KM/SEC
504 STANDARD DEVIATIONS A PRIORI
X 118¢2 M DX 406174 M/S X 118.2 M DX 40617 M/S
Y 28489 M DY 09776 M/S Y 28,89 M DY .0978 M/S
Z 83.48 M DZ 412652 M/S Z 83.48 M DZ 41265 M/S
5.5 CORRESPCNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA™ 2689437 KM ECC 336160 APF  183.344 DEG
LAN 1464573 DEG INC 20,8980 DEG TFP -133.352 SEC
RCA  1785.31 KM PALT 47.2228 KM PER 2084590 MIN
APO  3593,43 KM AALT 1855.34 KM TA 3514816 DEG
LAT  1.72465 DEG LONG 322.050 DEG ~
5.6 LUNAR HARMONTCS USED' MOD 4TH CRDER - 10
5.7 DATA ARC LENGTH' 11 HRS 5 MIN S0S=" 5813.0
5.8 DATA SUMMARY'
“STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62 cc3 51/1425 51/1642 229 +5331 -+0951
41 c3 51/1425 51/1557 152 <6582 -.0153
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? MAP TIME REPORT FOR SITE 'F7
TIME OF REPORT! PREPARED BY' GEO+S+GOODWIN
GMT O.D. ANALYST




(LUNAR ELLIPSE) N

5 ORBIT DETERMINATION REPORT
5.1 OeDe IDENTIFICATICON NOo. 1B51P TAPE NCo
ITEM NO. 1B51P
5.2 EPOCH DAY 232 s 19 ' 45 ' 0000 GMT SEQe NOe 013
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 128142662 KM DX  .85284935 KM/SEC
Y -3C90,1914 KM DY  .43438358 KM/SEC
7 -876e401044 KM DZ 38337259 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 37433 M DX «02856 M/S X L0000 M DX L0000 M/S
Y 27447 M DY .05233 M/S Y U000 M DY L0000 M/S
Z 9219 M DZ .C0602 M/S 2 0000 M DZ 40000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2766.,04 KM ECC  +296430 APF  184.158 DEG
LAN  242.612 DEG  INC 12,1359 DEG  TFP =5020.78 SEC
RCA  1946.10 KM PALT 208.013 KM . PER  217.572 MIN
APO  3585.97 KM AALT 1847488 KM TA 204.186 DEG
LAT _5.73008 DEG LONG 2704417 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 2 HRS 0 MIN S0S= 564496
5.8 DATA SUMMARY?®
STA DATA START STOP NUMBER  STANDARD
NO. 1YPE TIME "TIME POINTS DEVIATION  MEAN
12 CC3 23271947 23272133 104 02226 L0045
61 c3 23271945 23272058 71 W1144 «0159
5.9 RESIDUAL PLOTS! NOT AVAILABLE
5.10REMARKS'  #*%¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GAYLE D. BARROW
DAY 287 » 04 HR 5 42 MIN  GMT : OeDe ANALYST




5e

ORBIT DETERMINATION R:EPORT (LUNAR ELLIPSE)
541 OeDe IDENTIFICATIC' MDe 1B51P TAPE NOs
. TTEX 0. IB5TP
5.2 EPOCH DAY 232 , 21 ' 0O ' 36,930 GMT SEQ. NOs 013
AR TN SEC COMPUTER G
5e3 STATE VECTOR (SECENOCENTRIC I950%0)
X BRGS0 75T KM DX =T>609BI8Z KF/SEC
Y 157546490 KM DY  .74211026 KM/SEC
Z B833.51855 KM DZ =+ TI1792147 KFN/SEC
5e4 STANDARD DEVIATIONS A PRIORT
X 32.38 M DX <05186 M/5 X 32.38 M DX .0319 M/5
Y 161e4 M DY 404865 M/S Y 16lets M DY 0486 M/S
7 270.6 M DZ +39025 M/5 2 270.6 M DZ 3903 M/S
5<5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2767.09 KM ECC 4296758 APF  184.220 DEG
LAN _ 241.854 DEG __INC  12.1435 DEG _ TFP  =483.220 SEC
RCA  1945.93 KM PALT 2u7.842 K PER  217+656 MIN
APO 35884246 KM AALT 1850.15 KM TA 3344665 DEG
TAT  4+34612 DEG  LONG &1.1710 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD = 11
5.7 DATA ARC LENGTH' 1 HRS MIN S05= 563.87
5.8 DATA SUMMARY !
STA DATA START STOP NUMBER — STANDARD )
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  232/1947 23272133 104. «2226 0045
61 c3 23271945 23272058 71 J11644 L0159

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5« 10REMARKS?

MAP TIME REPORT FOR SITE

181

TIME OF REPORT!

PREPARED BY!

GAYLE De BARROW

DAY 287 » 04 HR » 45 MIN

OMT

OeDe ANALYST

v
A




5 ORBIT DETERMINATION PEPQRT (LUNAR ELLIPSE)
5.1 OeDs IDENTIFICATION NOo 1B52P TAPE NO.
ITEM NOe 1B52P
5¢2 EPOCH DAY 232 s 195 ' 45 v 0.,0U0Q0 GMT SEQe NOe Q14
HR MIN SEC COMPUTER G

5¢3 STATE VECTOR (SELENOCENTRIC 195060)

X 128065643 KM ' DX 285346888 KM/3EC

Y -308643799 KM DY «43326617 KM/SEC

Z -8B87¢36650 KM DZ ¢38359520 -KM/SEC
5¢4 STANDARD DEVIATIONS ' A PRIORI

X 16672 M DX +01387 M/S X L0000 M DX «0000 M/S

Y 130.0 M DY 02396 M/S Y 0000 M DY 0000 M/$S

Z 427.8 M DZ 00412 M/S Z +0000 M DZ  «0000 M/S

55

CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATZ)

SMA 2765e46 KM E&C 0296317 APF 183.348 DEG
LAN 243.402 DEG INC 12,0453 DEG TFP__~-5020.63 SEC

RCA 1946,01 KM PALT 207.917 KM PER 217504 MIN
APO 3584491 KM AALT 1846.82 KM TA 204.167 DEG

LAT 553249 DEG LONG 270,398 DEG

5.6 LUNAR HARMONICS USED! MSC ONBOARD —- 11
5.7 DATA ARC LENGTH' 5 HRS 40 MIN ' $05= 152516
5.8 DATA SUMMARY'
STE DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  232/1947 23370111 259 2.2669 .0281
61 c3 23271945 23272058 71 1.2494 1.4832
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. IOREMARKS ¥¥¥EPOCH REPORT

TIME OF REPORT! _ PREPARED BY' GAYLE D. BARROW

DAY 287 » 05 HR s 07 MIN GMT OeDe ANALYST

bed
w3
ez,\z{ i
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5, ORBIT DETERMINATION REPORT (LUNAK ELLIPSE)
5.1 OsDs IDENTIFICATION NOs 1852P TAPE NO.
[TEW NO. 1852P
5.2 EPOCH DAY 232 5 21 * 0 ' 364930 GMT SEQ. NO. 014
AR MIN  SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040
X 8B3+97163 KM DX ~1.56104062 KM/SEC
Y 1573,5595 KM DY 74147519 KM/SEC
Z  B37.23990 KV BZ ~.11366339 KM/SEC
5<% STANDARD DEVIATIONS A PRICRT
X T6.85 M DX 02393 W75 X 16+85 W DX +0239 M/5
Y 74,94 M DY .C2382°M/S Y 74,94 M DY 40238 M/S
Z 123.6 M DZ 418331 /5 £ 123+6 M DZ <1833 W/S
5+5 CORRESPONDING ORBITAL PARAMETERS (SECENUGRAPHIC TRUE UFDATE)
SMA T 2766.50 KM T ECC < 2966%5 APF~I83.411 DEG
LAN 242,643 DEG INC 12,0488 DEG TFP =483.069 SEC
RCA ™ 1945.83 KM PALT 207.744 KA PER  217.627 MIN
APO  3587.17 KM AALT 1849.08 KM  TA  334.672 DEG
LAT 446885 DEG  LONG &1.1649 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 1 FHRS 12 MIN 5082 151412
5.8 DATA SUMMARY
STADATA START STCP KOMBER — STANDARD
NOs TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  232/1947  233/0111 259 242669 0281
61 C3 23271945 23272058 71 1.249%4 1+4832

59 RESTODUAL PLOTSY NOT AVATLABLE

5+ 10REMARKS?Y

MAP TIME REPORT FOR SITE B¢

TIME OF REPORT!

PREPARED BY!

GAYLE De BARROW

DAY 287 » 05 HR 10 MIN GMT

U.D. ANALYST

L
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e
\uu
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5, ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE) ,

5¢1 OeDo IDENTIFICATION NOs 2B51P TAPE NOe
: ITEM NO. 2851P
5¢2 EPOCH DAY 322 , 20 ' 36 ' 0.000 GMT SEQe. NOs 031
HR MIN SEC COMPUTER B

543 STATE VECTOR (SELENOCENTRIC 1950.0)

X 3445,9324 KM DX 029291014 KM/SEC

Y =—857.30989 KM DY 074461947 KM/SEC

Z -545415865 KM DZ 051613741 KM/SEC
54 STANDARD DEVIATIONS A PRIORI

X 15454 M DX +02384 M/S X 0000 M DX +0000 M/S
Y 574.1 M DY .29132 :./§ Y «00CO M DY +0000 M/S

Z  944.8 M DZ 43124 M/S Z -0000 M DZ «0000 M/S

5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689484 KM ECC 336517 APF 1644167 DEG
LAN 234.288 DEG INC 12.2084 DEG TFP 6063.94 SEC
RCA 1784.66 KM PALT 4645733 KM PER 2084644 MIN
APO 3595402 KM AALT 1856493 KM TA 177.037 DEG

LAT 3564093 DEG LONG 215.887 DEG

5e6 LUNAR HARMONICS USED' MSC ONBOARD = 11

5¢7 DATA ARC LENGTH? 3. HRS U MIN S0S= 6051.4

58 DATA SUMMARY?

STA  DATA START STOP ~ NUMBER STANDARD

NO. TYPE TIME TIME . POINTS DEVIATION MEAN
12 CcC3 322/,2036 32272300 226 «5074 +«3001
61 C3 32272037 322/2144 130 e 2486 « 0797

5.9 RESIDUAL PLOTS'T NOT AVAILABLE ' -

5+ 10REMARKS! *¥*EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 s 06 HR » &9 MIN GMT CsDs ANALYST
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Se¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

Loning C2G.]

5¢1 OeDs IDENTIFICATION NO. 2BS1P TAPE NO.
, - ITEM NOs  2B51P
5.2 EPOCH DAY 322 , 22 ' 23 ' 164600 GMT SEQ. NOe 031
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENGCENTRIC 1950+0)
X =1727.0375 KW DX =e470182556 KM/SEC
Y  377.889c¢3 KM DY =1.52805u6 KM/SEC
Z T 236.96367 KM DZ =1.0579227 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 1944 M 03945 ¥7/S X 1.944 M DX <0394 M/S
Y 307.0 M 56583 /S Y 307.,0 M DY 5658 M/S
Z 493.8 M DZ 83531 M/5 Z 493.8 M DZ 8353 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA  Z8690.98 KM ECC . 337162 APF " 18%4+307 DEG
LAN 233,218 DEG INC 12.2138 DEG TFP ~-17.3729 SEC
RCA " 1783.63 KM PALT  45.5387 KM PER  208.776 MIN
APO 3598433 KM AALT 1860.24 KM TA 3580930 DEG
LAT  3.49811 DEG LONG 36.8145 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD = 11
5.7 DATA ARC LENGTH! 1 HRS &4 MIN 505= 60513
5.8 DATA SUMMARY '
STA DATA START STOP NOUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036  322/2300 226 «5074 «3001
61 C3 322/2037  322/2144 130 2486 w0797
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS ' MAP TIME REPORT FOR SITE '8¢
TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW
DAY 286 » 06 HR » 52 MIN  GMT O+Deo ANALYST

N

89




5, ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
5.1 OeDo IDENTIFICATIC' NO. 2B52P TAPE NO.
’ ITEM NO. 2B52P
5.2 EPOCH DAY 322 5 20 ' 36 ' (.000 GMT SEQ. NO. 032
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENG. NTRIC 19504+0)
X 3446,5637 KM - DX 229963369 KM/SEC
Y -768.78454 KM DY 76726778 KM/SEC
Z -680.84392 KM DZ  .4B8U1469 KM/ SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 6147 M DX »00&37 M/S X  149.5 %4 DX 0312 M/S
Y 39243 M DY 021345 M/S Y 201.1 M DY .1296 M/S
7 Thhe6 M DZ 33758 475 Z 598.2 M DZ +2656 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA | 3424.67 KM EcC .207637 APF  112.702 DEG
LAN 335,379 DEG INC 30,0947 DEG TFP  5675.48 SEC
RCA  2713.58 KM PALT 975.493 KM PER  299.740 MIN
APO  4135,76 KM AALT 2397.67 KM TA 132.982 DEG
LAT  332.810 DEG  LONG 217.823 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 6 HRS 10 MIN 50S=  +e0E+
5.8 DATA SUMMARY!
STA DATA _ START “STOP NUMBER _ STANDARD
NOs TYPE T IME TIME  POINTS  DEVIATION  MEAN
12 CC3  322/2036  323/0229 431 131446152 230.7231
61 <3 32272037  322/2144 130 40.5406 =89.1043
5.9 RESIDUAL PLOTS'T NOT AVAILABLE

5, 10REMARKS? ¥¥*EPOCH REPORT
. THE ONBOARD LUNAR MODEL FAILS THE TWO ORBIT TEST

DIVERGENCE IN FIVE EASY ITERATIONS

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 286 » 08 HR » 26 MIN GMT OeDs ANALYST
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5 ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)

5¢1 OsDe IDENTIFICATION NO. 2D51P TAPE NOe |
| TTEM KOs 2051P i
5.2 EPOCH DAY 326 , 22 ' 45 Ce000 GMT SEQe. NOs 062 !
AR MIN SEC COMPUTER G
573 STATE VECTOR (SELENOC NTRIC 1950400 |
X 2598, 7178 KM DX =+89421963  KN/SEC |
Y 1407,1565 KM DY 60205733 KM/SEC l
Z 10143682 KM DZ  +39175410 KM/SEC
_ i
5.4 STANDARD DEVIATIONS A PRIORI |
X 21.66 M DX .00850 M/S X 0000 M DX <0000 M/S
Y 169¢5 M DY 05246 M/S5 Y L0000 M DY L0000 M/S
Z 182.8 M DZ .09943 F./S§ Z 0000 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.88 KM EEC 2335376 APF  167+.627 DEG
LAN 178.684 DEG INC 11.9396 DEG TFP =3529.72 SEC
RCA  1779.96 KM PALT 41+6688 KM PER 208649 MIN
APO  3599,80 KM AALT 1861.71 KM TA 225.379 DEG
LAT  6+47059 DEG  LONG 211.120 DEG
5.6 LUNAR HARMONICS USED' WNSC ONBOARD - 11
5.7 DATA ARC LENGTH' 3 HRS 0 MIN S0S= 21095
5.8 DATA SUMMARY!
STA DATA START ST0P NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252 32770109 113 ¢3018 -+1099
— 6l C3 326/2250  327/01C9 131 <2938 =, 0097
5¢9 RESIDUAL PLOTST NOT AVAILABLE

5. 10REMARKS?Y

¥¥*EPOCH REPORT

TIME OF REPORT!?

PREPARED BY!

GAYLE Do BARROW

DAY 287 » 03 AR » 08

MIN

GMT

OeDe ANALYST

L Rwlg

A
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5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDs IDENTIFICATION NOo 2051P TAPE NO.
. ITEM NO. 2D51P
5,2 EPOCH DAY 326 , 23 t 47 ' 13,720 GMT SEQe NOe 062
- HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOC.NTRIC 195040)
X —=1789.5180 KM DX =+07407432 KM/SEC
Y =6431584%2 KM DY =1.5776578 KM/SEC
Z -42.616626 KM DZ =-140777593 . KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 1e354 M DX 02378 M/S X 1le354 M DX <0238 M/S
Y 20436 M DY .16139 M’S Y 20436 M DY 41614 M/S
Z 19474 M DZ 23497 14/S Z 19.74 M DZ +2350 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2691+39 KM ECC  .338898 APF  167.802 DEG
LAN 178.035 DEG INC 11,9455 DEG TFP - 203.020 SEC
RCA  1779.29 KM PALT 41.1956 KM PER  208.825 MIN
APQO  3603.50 KM AALT 1865.41 KM TA 12.5063 DEG
LAT . 359.936 DEG  LONG 2358.337 DCG
5¢6 LUNAR HARMONICS USED' MSC ONGOARD ~ 11
5.7 DATA ARC LENGTH! U HRS 59 MIN S0S= 210942
58 DATA SUMMARY!
STA DATA  START ST0P NUMBER __ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252 32770109 113 «3018 ~.1099
61 C3 326/2250  327/0109 131 22938 —+0097
5.9 RESIDUAL PLOTS' NOT AVAILABGLE
" 54 10REMARKS ' MAP TIME REPORT FOR GSITE D7
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 287 s 03 HR s 11 MIN GMT

Oe.Ds ANALYST

183
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Se ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 29
5S¢l OeDe IDENTIFICATIOM NOe 2D52P TAPE NO.
‘ ; TTEM NOe 2D52P
562 EPOCH DAY 326 » 22 + 45 ' 0,000 GMT SEQe NOe. 063
HR  MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENC?! NTRIC 195040)
X 2598.2968 KM DX =+89422311 KW7/SET
Y 1410.8696 KM DY 060376805 KM/SEC
ya 10061536 KN | DZ 238962775 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 1757 M DX +00694 M/7S5 X +00CG0 /4 DX <0000 M/5
Y 13542 M DY 404306 M’S Y ..0000 M DY L0000 M/S
Z 14643 M DZ .08211 M/S Z . .0000 M DZ .0000 M/S
525 CURRESPUNDING ORBITAL PARANMETERS (SELENOGRAPAIC TRUE OFDATE)
SMA  2689.46 KM ECC 335156 APF 167566 DEG
LAN 178.736 DEG INC 11.7130 DEG TFP =3528.98 SEC
RCA  1780.01 KM PALT 41.9203 KM PER 2084600 MIN
APO 3598491 KM AALT 1660e82 KM TA 225.387 DEG
LAT 6434007 DEG LONG 211.142 DEG
5¢6 LUNAR HARMONICS USEDV MSC ONBOARD - 11
5.7 DATA ARC LENGTH! & HRS 10 MIN S0S= 310030
5.8 DATA SUMMARY?'
STA DATA START STOF NUWBER  STANGARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252 327/0439 229 3643701 1525
61 c3 326/2250 327/0109 131 1.7608 1.2694
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5¢10REMARKS? *¥¥*EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 287 5 03 HR 5 27 MIN  GMT 0.Ds ANALYST
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5, ORBIT DETERMIMATION REPURT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATIC:. NGe 2052P TAPE NO.
| . . {TEM NOs 2D52P
5.2 EPOCH DAY 326 » 23 ¢ 47 1 13,720 GMT SEQe. NOe 063
HR  MIN _ SEC COMPUTER G
5.3 STATE VECTOR (SELENOC _NTRIC 195040)
X ~1789.6260 KM, DX  ~.07335795 KM/GEC
Y =7.4406704 KM DY ~1.5818C64 KM/SEC
Z -42.936109 KM DZ -1.0714070 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X +9578 M DX 01934 M/5 X 9578 @ DX G193 M/S
Y 15434 M DY 13049 'S Y 15.34 M DY 1305 M/S
Z 1784 M DZ +19161 NM/5 Z 17.84 M DZ .1916 M/5
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.98 KM ECC  .336778 APF  167.743 DEG
LAN  178.087 DEG INC 11,7188 DEG TFP 203,755 SEC
RCA 177933 KM PALT 41.2423 KM PER  208.776 MIN
APO 3602462 KM AALT 1864453 KM TA 12.5503 DEG
LAT 359,940 DEG  LONG 358374 DEG ‘
5.6 LUNAR HARMONICS USED' MSC ONBOARD = 11 "
5.7 DATA ARC LENGTH' . 0 HRS 59 MIN S0S= 310029
5.8 DATA SUMMARY'
STA DATA START STOP NUVMBER _ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252  327/0439 229 3.3701 ~e1525
61 c3 32672250 327/0109 131 1.7608 1.269%
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS? MAP TIME REPORT FOR SITE D¢

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 287 » 03 HR » 29 MIN GMT OeDes ANALYST

T




5¢ ORBIT UDETERMINATION REPURT

(LUNAR ELLIPSE) L. -

Iy ¥ o

1-..1.;\.1“1

5.1 OeDs IDENTIFICATION ;:Js 3D51P APE NG
. TTEX NCe  3D51P
5.2 EPOCH DAY 49 , 6 ' 13 ' 0,000 GMT SEQ. NO. 080
AR MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENUCE:. [RIC 155040)
X =493+46099 RN DX =+89177236 KF73EC
Y 296249660 KM DY =-+436uUt457 KM/SEC
Z  1736.4554 KM DZ  +13247185 KW/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 1154 M DX +154666 /5 X <0000 M DX 0000 F/S
Y 465.2 M DY 421299 M/S Y L0000 M DY -.,0000 M/S
Z 8204 M DZ .28696 M/S Z <0000 M DZ +0000 M/S

5.5 CORRESPONDING ORSITAL PARANMETERS (SELEROGRAPHIC TRGE OFDATE]
SWA 2689415 Kih | ECC  +336957 APF  181.203 DEG
LAN  184.292 DEG INC  21.2742 DEG  TFP  =4853.91 SEC
RCA  1782.94 KM PALT 44.6479 KM  PER  208+563 WIN
APO  3595,35 KM  AALT 1857.26 KM TA 201,771 DEG
LAT  8+14135 DEG  LONG 205.848 DEG ‘ |
5+6 LUNAR HARMONICS USED' MSC ONBOARD - 11 |
5.7 DATA ARC LENGTH' 3 HRS 0 MIN S05= 32896
5.8 DATA SUMMARY T
STA DATA START STOP NUMOER — STARDARD '
NO. TYPE TIME TIME POINTS  DEVIATION _ MEAN
41 C3 4970614 4970652 39 21075 =.0939 .
41 CC3  49/0795  49/0834 181 e2377  =+0655 :
12 c3 4970706 4570709 4 0312 2504
12 CC3 . 49/0613 4970659 3 c1138  =.0232
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKSY  ¥**EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

"DAY 286 » 09 HR s 26 MIN GT

OeDe ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDs IDENTIFICATION NO. 3D51P TAPE NO.
— TTEM NOe 3D51P
5.2 EPOCH DAY 49 5 7 ¢ 32 % 25,310 GMT SEQe NOe 080
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =533424040 KM DX 1.7248547 KM/SEC
Y -1589,3198 KM DY =—.21682717 KM/SEC
7 -611.07746 KM DZ -+80689128 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 78.47 M DX 229559 M/S X 78e47 M DX <2956 M/S
Y 14497 M DY 52979 M/S Y 14497 M DY 45298 M/S
Z 10643 M DZ 77217 M/S Z 106.3 M DZ 7722 M/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.69 KM ECC  .337621 APF  181.294 DEG
LAN 1834512 DEG INC  21.2821 DEG TFP ~88,45611 SEC
RCA  1782.25 KM PALT 44.1646 KM PER  208.743 MIN
APO  3599.12 KM AALT 1861603 KM TA 354,548 DEG
LAT  1.50814 DEG LONG 359636 DEG —
5.6 LUNAR HARMONICS USED' MSC ONBOARD = 11
5.7 DATA ARC LENGTH' 1 HRS 16 MIN 505= 828+96
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER — STANDARD
NOs TYPE TIME TIME POINTS  DEVIATION _ MEAN
41 ° C3 4970614 4970652 39 +1075 -40939
51 CC3 4970705 49/G834 181 “2377 =, 0655
12 C3 4970706 4970709 4 «0312 «2504
12 cCc3 4970613 49/0659 73 1138 = 0232
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? MAP TIVE REPORT FOR SITE 707

TIME OF REPORT!

PREPARED BY' GAYLE D. BARROW

DAY 286 s 09 HR s 29 MIN

GHT

OeDe ANALYST
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 'Q“ 1““W '§

5el OeDe IDENTIFICATION NOe 3D52P TAPE NOo
o ' . } ITEM NO. 3052P
52 EPOCH DAY 49 5 6 v 13 ' (.000 GMT SEQ. NO. 081
' HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =492.93612 KM — DX =+89210869 KM/SEC

Y  2963.9028 KM DY =e43556916 KM/SEC

Z  1734.5645 KM DZ  .13229923 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 33,98 M DX «J4990 M/S X <0000 M DX 40000 M/S
Y 151e5 M DY 07237 M/S Y 0000 M DY 40000 M/S

Z 2689 M DZ 09672 M/S Z 0000 M DZ 0000 M/S

5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENGGRAPHIC TRUE OFDATE)

SMA 2688.97 KM  ECC 0336944 APF 181.138 DEG
LAN 1840339 DEG INC 21.2311 DEG TFP -4853.,52 SEC
RCA 1782.94 KM PALT 4448452 KM PER 208+542 MIN
APO  3595,00 KM AALT 1856.91 KM TA 201771 DEG

LAT 8010368 DEG LONG 205.839 DEG

“5e6 LUNAR HARMONTCS USEDT WM&C ONBUARD = 11

5¢7 DATA ARC LENGTH? 6 HRS 10 MIN 505= 69909

5.8 DATA SUMMARY

STA DATA START STOP NUMBER STANDARD

NO« TYPE TIME TIME POINTS DEVIATION MEAN
41 c3 4970614 4970652 39 l.2689 ~+5933
41 cC3 49/07GC5 4971203 412 1.7783 ~e2459
12 C3 4970706 4970709 4 «0866 242773
12 cC3 4970613 4970659 43 1.3683 -e3548

5¢9 RESIDUAL PLOTS®* NOT AVAILABLE

5¢10REMARKS " *¥%¥*¥EPOCH REPORT

TIME OF REPORT! . PREPARED BY' GAYLE De BARROW.

DAY 287 s 02 HR s 45 MIN GMT : OeDe ANALYST.
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5, ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE) D2-1r7ony

5¢1 OeDe IDENTIFICATION NOe. 3D52P : TAPE NOe
: ITEM NO. 3D52P
5.2 EPOCH DAY 49 o, 7 t+ 32 ' 25.310 GMT SEQ. NOe. 081
‘ -HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 195040}

X =532¢99050 KM DX 17253114 KM/SEC

Y -1589.5048 KM DY =,21754340 KM/SEC

Z =-61075039 KM DZ ~-.80568781 KM/SEC
'5¢4 STANDARD DEVIATIONS A PRIORI

»

X 27.64 M DX 09842 M/S X 27.64 M DX 0984 M/S
Y 3.885 M DY +17690 M/S Y 3.885 M DY 1769 M/S

Z 32,07 M Dz .25829 M/S Z 32.07 M DZ 2583 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 269VU451 KM -E&C .337578 APF 181+229 DEG
LAN 183.559 DEG INC 21.2390 DEG TFP =-88.0953 SEC

RCA 1782425 KM PALT 44.1608 KM PER 208.722 MIN
-« __APO 3598477 KM AALT 186068 KM TA 3544572 DEG

LAT 151999 DEG LONG 359,645 DEG

5¢6 LUNAR HARMONICS USED' MsC ONBOARD - 11

5.7 DATA ARC LENGTH' 1 HRS 16 MIN S0S= 69499

548 DATA SUMMARY!

STA DATA START - STOP ‘NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 4970652 39 1.2689 -+5933
41 CC3 4970705 49,1203 412 17783 -e2459
12 c3 4970706 49/9709 4 +0866 242773
12 CC3 49,0613 4970659 43 13683 -e3548

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! MAP TIME REPORT FOR SITE fDTV

TIME OF REPORT?! PREPARED BY' GAYLE De. SARROW

DAY 287 » 02 HR s 48 MIN GMT OeDe ANALYST
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ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-10007

N

5 ® R -—
5¢1 OeDe IDENTIFICATION NOo 2F51P TAPE NO.
ITEV NO. 2F51IP
52 EPOCH DAY 329 , 6 ' 50 0,000 GMT SEQ. NOe 112
HR — MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 50049900 KM DX ~=1.4928643 KM/SEC
Y 1932,9226 KM DY =.12976108 KM/SEC
Z 133444387 KM DZ -+12093931 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 9597 M DX +01079 M/S X <0000 M DX <0000 M/S
Y 35249 M DY 05444 M/S Y «0Q0CO0 M DY 0000 M/S
Z 478.4 M DZ 19780 M/S Z L0000 M DZ .0000 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.66 K ECC «336766 APF 168.574 DEG
LAN 147.777 DEG  INC 12,0344 DEG TFP =~184839 SEC
RCA - 1783.88 KM PALT 45.7858 KM PER 2084623 MIN
APO  3595,45 KM AALT 1857.36 KM TA 268.601 DEG
LAT  11.7393 DEG LONG 224.878 DEG
5¢6 LUNAR HARMONICS USED' MSC ONSOARD - 11
5.7 DATA ARC LENGTH! 3 HRS 0 MIN S05= 328040
508 DATA SUMMARY'
STA DATA START STOP  NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN
41 C3 32970706 32970916 159  .3240 .0185
12 CC3  329/0650 32970916 190 «3658 -.1983
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5e¢10REMARKS® ¥¥*¥EPQCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW‘
DAY 287 » 03 HR » 53 MIN  GMT O<De ANALYST

150
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5« ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) ; (nnenes 4

5¢1 OeDe IDENTIFICATION NOe 2F51P TAPE NOe.
. ITEM NO. 2F51P
5.2 EPOCH DAY 329 , 7 1t 21 ' 15180 - GMT SEQe NOeo 112
' HR MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =176045938 KM DX =31875869 KM/SEC

Y 252436991 KM DY -1.5563179 KM/SEC

Z 134456722 KM  DZ =1.079C204 KM/SEC
5¢4 STANDARD DEVIATIONS ‘ A PRIORI

X 66269 M DX «0C7873 M/S X 66269 M DX 0787 M/S
Y 14142 M DY 29036 M/S Y 1412 M DY 2904 M/S

Z 3513 M DZ 39800 M/S Z 3513 M VZ 3980 M/S

5¢5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE GFOATE)

SMA 2690467 KM ECC 2337154 | APF 168.698 DEG
LAN 147429 DEG _ INC 12.uU419 DEG TFP 2509452 SEC
RCA 178350 KM PALT 45,4081 KM PER 2084740 MIN

APO 359783 KM AALT 1859.74 KM TA 1.59789 DEG

LAT 201518 DEG LONG 317.935 DEG

5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11

57 DATA ARC LENGTH? U HRS 28 MIN S05=  3250.7,

5.8 DATA SUMMARY !

STA DATA  START  SToP NUMBER — STANDARD :
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 32970706  329/0916 159 +3240 <0185

12 cC3 32970650 32970916 190 «3658 ~+1983

5+9 RESIDUAL PLOTS' NOT AVAILABLE

5« 1OREMARKS ! MAP TIME REPORT FOR SITE iFv

TIME OF REPORT! , .___PREPARED BY' GAYLE De BARROW
DAY 287 » 03 HR s 55 MIN GMT OeDe ANALYST
15




D22-120700

L

Se ORBIT DETERMINATION REPURT (LUNAR ELLIPSE) Fel
5.1 OeDe IDENTIFICATION NC. 2F52P TAPE NO.
“ITEM NOe 2F52P
5.2 EPOCH DAY 329 , 6 ' 50 ' 0000 GMT SEQ. NOe 113
HR  MIN SEC ‘ COMPUTER G
5e3 STATE VECTOR (SELENOCENTRIC 195060
X 50634016 KM ‘ DX  =1.4937537 KW/SEC
Y  1913,4960 KM DY =-.13289833 KM/SEC
Z  1358.9870 KM DZ <=.,10925655 KM/SEC
Se& STANDARD DEVIATIONS A PRIORI
X 26602 M DX 00228 M/S X <0000 M~ DX 0000 M/S
Y 90443 M DY 01621 M/S Y L0000 M DY .0000 M/S
Z 118.4 M DZ 05237 M/S Z 0000 M DZ .0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.41 KM ECC 338754 APF 166,081 DEG
LAN 150,145 DEG INC 1249269 DEG TFP -1847.43 SEC
RCA  1783.74 KM PALT 45.6489 KM . PER _ 208+594 MIN
APO  3595,08 KM AALT 1856.99 KM TA 268.827 DEG
LAT  12.4737 DEG LONG 224.679 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH! 6 HRS 10 MIN S0S= 359332
5.8 DATA SUMMARY
STA DATA T START T STOP NUMBER  STARDARD -
NO. TYPE TIME TIME . POINTS DEVIATION  MEAN
41 C3 329/0706  329/0917 160 2.0483 1.3669
41 CC3  329/1023  329/1247 157 3.4101 ~1le4134
12 CC3  329/065U  329/0917 191 204877 lell42
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS'  ***EPOCH REPORT

TIME OF REPORT! PREPARED BY' GAYLE D. DARROW
DAY 287 , 04 HR s 22 MIN GMT OeDe ANALYST




RIS P
D2-1Ch020-

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 OeDo IDENTIFICATION NO. 2F52P TAPE NO.
ITEM NO. 2F52P
5,2 EPOCH DAY 329 , 7 ¢ 21 * 15,180 GMT SEQ. NO. 113
HR _ MIN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X =~1760.1597 KM DX =-e32296628 KM/SEC
Y 243448706 KM DY ~-1.5408743 KM/SEC
Z  153.86973 KM DZ <-1.0939129 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 24718 M DX +02128 M/S X 2718 M DX <0213 M/S
Y 38,88 M DY 07453 M/S Y 38688 M DY .0745 M/S
Z 91,10 M DZ .,09876 NM/S Z 9110 M DZ .0988 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 269041 KM ECC  .337133 APF  166.203 DEG
LAN 149797 DEG INC  12.9345 DEG TFP 26,9443 SEC
RCA  1783.38 KM PALT 45,2917 KM PER 2084710 MIN
APO  3597.43 KM AALT 1859.34 KM TA 1.65956 DEG
LAT 2469749 DEG LONG 317.959 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD = 11
5+7 DATA ARC LENGTH' U HRS 28 MIN T 50S= 359200
5.8 DATA SUMMARY?'
STA DATA START STOP NUMBER  STANDARD :
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 32970706  329/0917 160 2.0483 163669
41 CC3  329,1023  329/1247 197 3.4101  ~1e4134
12 CC3  329/0650  329/0917 191 2.4877 lellt2
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5+10REMARKS * MAP TIME REPORT FOR SITE ‘'F!
TIME OF REPOwT?® PREPARED BY' GAYLE D. BARROW
DAY 287 s 04 HR s 24 MIN  GMT OeDe ANALYST

b
W




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) . . Do.inos

5el OeDe IDENTIFICATION NOe 3F51P TAPE NO.
: ITEM NOe 3F51P
5¢2 EPOCH DAY 52 4 0 ' 50 v 0.000 GMT SEQes NOe. 130
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195060)

X =2066.0606 KM DX =+40422396 KM/SEC

Y  1227.5776 KM : DY ~1.1421572 KM/SEC

7 1469.4590 KM DZ <<43549454 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 3199 M. DX 06491 M/S X <0000 M DX 0000 M/S
Y 2884 M DY 12122 M/S Y L0000 M DY L0000 M/S

Z 696.4 M DZ +26061 M/S Z 0000 M DZ 0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE]

SMA 2688489 KM ECC  .335793 APF 183.061 DEG
LAN  147.189 DEG INC 21.1914 DEG TFP =2749,32 SEC

RCA 1785.98 KM PALT 47.8891 KM PER 208534 MIN
- APO 3591.80 KM AALT 1853,71 KM TA 2424880 DEG

LAT 19.2737 DEG LONG 211.603 DEG

56 LUNAR HARMONICS USEDt! MSC ONBOARD - 11

5.7 DATA ARC LENGTH' 3 HRS 0 MIN SO0S=  3943,.1

58 DATA SUMMARY'*

STA DATA START STOP NUMBER _ STANDARD

NO, TYPE TIME TIME POINTS _ DEVIATION _ MEAN
62 c3 52/0127 5270312 175 +3991 +0264
62  CC3 52/0052 52/0113 18 .3360  —.0363
12 C3 5270054  52/0113 20 «2436  ~.3666
12 <C3 52/0124  52/0313 198 +3827  -.1082

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5.10REMARKS ! ¥%**EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 286 » 04 HR 5 58 MIN  GMT 0.De ANALYST

L)
o
P
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-1rnron

5¢1 OeDe IDENTIFICATION NOe. 3F51P TAPE NO.

~ ITEM NOe. 3F51P
52 EPOCH DAY 52 » 1 v 33 ' 37,810 GMT SEQe. NO. 130
‘ HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =572454908 KM. DX 147153350 KM/SEC

Y =~1586,0993 KM DY =23558506 KM/SEC

Z =-600486564 KM DZ =.81055868 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 87411 M DX 26863 M/S X B87s11 M DX «2686 M/S
Y 1706 M DY 027458 M/S Y 170.6 M DY 2746 M/S

Z 3676 M DZ +64914 M/S 2 3676 M DZ +6491 M/S

‘545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

TSMA  2690.08 KM ECC 336210 APF  183.139 DEG
LAN _ 146.744 DEG  INC  21.2002 DEG _ TFP _=131.861 SEC

RCA 1785.65 KM PALT 647.5564 KM PER 208.672 MIN
APO 3594.51 KM AALT 1856.,42 KM TA 351910 DEG

LAT 1.78859 DEG LONG 322.127 DEG

5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11

5.7 DATA ARC LENGTH' 0 HRS 40 MIN S0S= 3943,1

58 DATA SUMMARY?

STA DATA START STOP NOVBER  STANDARD

NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 5270127  52/0312 175 03991 £ 0264
62 cC3 5270052 5270113 18 23360 =.0363
12 c3 5270054 52,0113 20 . 2436 3666

12 cC3 52/0124 5270313 198 03827 -+1082

5.9 RESIDUAL PLOTS* NOT ‘AVAILABLE

5« 10REMARKS ¥ MAP TIME REPORT FOR SITE F¢

TIME OF REPORT? PREPARED BY' GAYLE D. BARROW

DAY 286 s 05 HR » 01 MIN GMT OeDe ANALYST




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10n707

5.1 OeDe IDENTIFICATION NO. 3F52P " TAPE NO
ITEA NO.  3F52P
5.2 EPOCH . ‘DAY 52 ». U ' 50 ' o000 GMT SEQ. NO. 131
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X -2087.7325 KM DX —.540899243 KM/SEC
Y  1269.4681 KM DY ~-1.1332957 KM/SEC
7 1418,4276 KM DZ =e45436427 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 15141 M DX 02944 M/S X «0000 M DX 0000 M/S
Y 149.2 M DY .06610 M/S Y L0000 M DY .0000 M/S
Z 355,0 M DZ 13911 M/S _Z 0000 M DZ 0000 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 268862 KM ECC ¢335729 APF 185435 DEG
LAN 144,752 DEG INC 155227 DEG TFP =2748.46 SEC
RCA 1785.98 KM PALT 47.8856 KM PER 2084503 MIN
APO 3591427 KM AALT 1853.18 KM TA 2424898 DEG

LAT 18,0935 DEG LONG 211.896 DEG

5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11

5.7 DATA ARC LENGTH' 6 HRS 10 MIN S0S= 230800

5.8 DATA SUMMARY!
STA DATA T START STOP NUMBER — STARNDARD”
NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 52/0127 5270312 175 1.7085 20267
62  CC3 5270052 52/0113 18 1.7364 1.1589
12 C3 52/0054 52/C113 20 1.6632 108347
12 CC3 5270124 5270643 414 29190 ~e 7546

5.9 RESIDUAL PLOTST NOT AVAILABLE

5¢ l1OREMARKS ¥%X*¥EPOCH REPORT

TIME OF REPORT?® PREPARED BY*' GAYLE D. BARROW

DAY 286 , 06 HR » 21 MIN  GMT O.De ANALYST

bed
&




D2wirnncon

DAY. 286 s 06 HR » 23

5. ORBIT DETFRMINATICN REPORT (LUNAR FLITPSE) ‘
5¢1 OeDe IDENTIFICATION NG, 3F52P TAPE NO.
' , ITEM NOs. 3F52P
5,2 EPOCH DAY 52 5 1 t 33 ¢ 37,810 GMT SEQe NOe 131
: HR MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X =578601927 KM DX 1e7341473 KM/SEC
Y =1573,5246 KM DY =425592178 KM/SEC
Z =-62775539 KM DZ =+76307068 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 40483 M DX +12575 M/S X 40483 M DX 1258 M/S
Y 92,75 M DY 14450 M/S Y 92,75 M DY 1445 1M/S
Z 195.2 M DZ 33455 M/S Z 195.,2 M DZ 3346 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  26809.81 KM ECC  .336164 APF  185.519 DEG
LAN 144,306 DEG INC ™ 19.5313 DEG TFP =131.039 SEC
RCA 1785459 KM PALT 47.50C4 KM PER 208,640 MIN
APO 3594,03 KM AALT 1855.94 KM TA 351,960 DEG
LAT «842588 DEG LONG 321.930 DEG
56 LUNAR HARMONICS USED* MSC.ONBOARD - 11
5.7 DATA ARC LENGTH? 0 HRS 40 MIN S0S= 230600
58 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 52/0127 5270312 175 1.7085 240267
62 cC3 52/0052 52/0113 18 1.7364 11989
12 c3 _52/0054 52/0113 20 _1.6632 1.8347
12 cC3 5270124 5270643 414 29190 -47546
5,9 RESIDUAL PLOTS* NCT AVAILABLE
5.10REMARKS?' MAP TIME REPORT FOR SITE. VF!
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
MIN GMT

OeDe ANALYST

197




(LUNAR ELLIPSE) AL

5 ORBIT DETERMINATION REPORT
5.1 OsDs IDENTIFICATION NO. 3D51M ' TAPE NO. .
. ITEM NO. 3D51M
5.2 EPOCH DAY 48 , 19 ' 42 t* 0,000 GMT SEQ. NO. 81
T HR__MIN SEC COVMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X <-191.56234 KM “DX =—.9066C916 KM/S:C
Y  3091.3659 KM DY =.31944988 KM/SEC
Z  1673.1875 KM DZ  +19582517 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
T X 23451 M DX .03827 M/S X 0000 M DX 0000 M/S
Y 11945 M DY ,05994 M/S Y L0000 M DY L0000 M/S
Z 229.,0 M DZ .07608 M/S Z .0000 M DZ .00C0 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFCATE)
SMA  2689.36 KM ECC  +336753 APF  180.791 DEG
LAN  190.225 DEG INC 21,0791 DEG TFP -5176.40 SEC
RCA  1783.71 KM PALT 45.6226 KM PER  208.589 MIN.
APO  3595,01 KM AALT 1856.92 KM TA 196.620 DEG
LAT  6.17796 DEG  LONG 2064534 DEG ‘
56 LUNAR HARMONICS JSED' MSC ONBOARD - 11
5.7 DATA ARC LENGIH! 7 HRS &0 WIN . SCS= 270344
5.5 DATA SUMMARY' '
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 4872013 4872203 152 2879 $1762
62 cC3 4871942 4872003 20 L2928 1474
12 CC3 48/2013  48/2157 166 43399 -.0315
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5 ¢ 10REMARKS ¢ %% %*EPOCH REPORT

TIME OF REPORT!
DAY 287 s 10 HR , 04 MIN

PREPARED BY' GEO+S5.GO0ODWIN

j Chic)
. q? LF




_ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 2.0

5.. hai
S5el OeDs IDENTIFICATION NOs 3D51M TAPE NO.
’ LT NO 0D L1
562 EPOCH DAY 49 , 7 ' 32 ' 25,310 GMT SEQ. NO. 81
AR MIN SEC CONMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =5%4B8. 78545 KM DX 17227556 KF7/3EC
Y =1587.0146 KM . DY =423018630 KM/SEC
7  =606.08730 KM DZ =+80594715 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 12Ge3 M DX 09478 W75 X 124.3 ¥ DX 0948 T/3
Y 25453 M DY 013714 M/S Y 25453 M DY 1371 M/S
Z 6Ce71 M DZ +22066 M/S Z 60.71 M DZ .2207 %738
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUZ OFDATE)
SMA — 2690.90 KM ECC 337505 APF " 181.537 DEG
LAN  183.369 DEG INC 21,1032 DEG TFP =98.8335 SEC
RCA 1782.71 KW PALT 44.6160 KM PER  208.767 HIN
APO . 3599.09 KM AALT 1861.00 KM TA 353,514 DEG
LAT  1.63632 DEG  LONG 359.124 DEG
5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11
5.7 DATA ARC LENGTH' 11 HRS &7 MIN S0S= -3751.2
5.8 DATA SUMMARY
STA DATA START STOP NUMBER — GTANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 48/2013 4872203 152 $2879 e1762
62 cC3 4871942 4872003 20 22928 1674
12 cC3 4872013 4872157 166 3399 -.G315
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.1 0REMARKS! MAP_TIME REPORT FOR SITE 'D!
TIME OF REPORT! PREPARED BY'  GEO+S.GOODWIN
DAY 287 » 10 HR » 08 MIN  GMT OeDe ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5] OeDe IDENTIFICATION NOo 3F51M TAPE NOQO. :
ITEM ‘NOe 3F51M
502 EPOCH . DAY 51 » 14 ' 25 ' 0,000 GMT SEQe NOo 132
HR MIN . SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040}

X =2074.,9495 KM DX =e39469641 KM/SEC

Y 1203,9234 KM DY =-1.1482912 KM/SEC

Z 1452,8009 KM DZ =-e44559183 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 55,40 M DX 01169 M/S X 0000 M DX 0000 M/S
Y 60.83 M DY 01841 M/S Y 0000 M DY 0000 M/S

Z 130.4 M DZ 03757 M/S Z 0000 M DZ .0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688,91 KM ECC 336252 APF -183.174 DEG
LAN 152.628 -DEG INC 21.0043 DEG TFP  =-2719.32 SEC
RCA 1784,76 KM PALT 4646696 KM PER 2084536 MIN
APQ 3593.07 KM AALT 1854,98 KM TA 2434576 DEG

LAT . 19,2281 DEG LONG 217,916 DEG

"5.6 LUNAR HARMONICS USED' MSC ONBOARD - 11

5.7 DATA ARC LENGTH' 2 HRS 40 MIN S0S=  3052.0

508 DATA SUMMARY!

"STA DATA START - STOP "NUMBER STANDARD

NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 ] 5171425 5171642 229 «4143 -«0764
41 c3 51/1425 5171557 152 « 6064 ~el769

5.9 RESIDUAL PLOTS! NOT AVAILABLE

5¢10REMARKS!? *¥*%EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEO.S+.GOODWIN
DAY 287 s 07 HR » 11 MIN GMT O.Ds ANALYST




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Dr-irnon.s
5.1 OeDe IDENTIFICATION NOes 3F51M TAPE NO.
' TTEM NO. 3F51M
5,2 EPOCH DAY 52 5 1 ' 33 ¢t 37,810 GMT SEQ. NO. 132
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X  ~5B87+66265 KM DX 1.7139329 KNM/SEC
Y -~1581.6653 KM DY =e24645359 KM/SEC
Z —601.20747 KM DZ =.80827560 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 113.0 M DX .06081 M/S X 113.0 M DX .0608 M/5
Y 29427 M DY 09497 M/S Y 29,27 M DY 0950 M/S
Z 82.19 M DZ .12460 M/S Z 82419 M DZ 1246 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.14 KM ECC  +336112 APF  183.923 DEG
LAN  146.145 DEG INC 21,0035 DEG TFP —142.867 SEC
RCA  1785.95 KM PALT 47.8648 KM PER  208.679 NIN
APO  3594,33 KM AALT 1856424 KM TA 351.239 DEG
LAT  1.73200 DEG _ LONG 321627 DEG
5.6 LUNAR HARMONICS USEDt' MSC CNBOARD - 11
5.7 DATA ARC LENGTH' 11 HRS 5 MIN S05=  109.50
5.8 DATA SUMMARY? '
STA DATA START " STOP NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 cc3 51/1425 5171642 229 W4143 - 0764
41 c3 51/1425 51/1557 152 L6064 Z.2769
5.0 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY' GEOeS.GOODWIN
DAY 287 » O7 HR » 15 MIN  GMT "O.Deo ANALYST

2

& &5
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 0sDe IDENTIFICATION NOs 1B61P TAPE NO.
. . ITEM NC. 1B61P
542 EPOCH DAY 232 s 19 ' 45 1. 0,000 GMT SEQ. NC. 16
HR MIN  SEC CO¥PUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X  1281.1203 KM DX 85286852 KM/SEC
Y =3090.5192 KM DY 43442266 KM/SEC
Z —874e34927 KM DZ  «38317500 KM/SEC
5.4 STANDARD DEVIATICONS A PRIORT
X 37445 M DX «02856 F/5 X <0000 % DX 0000 M/3
Y 27444 M DY .05234 M/S Y L0000 M DY L00GO M/S
Z 921.8 M DZ .00599 M/S Z L0000 M DZ .00020 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2765.67 KM ECC 296454 ASF  Te5.312 DEG
LAN 242,482 DEG INC  12.1472 DEG TFP -5321.C4 SEC
RCA  1945.76 KM PALT 207.689 KM PER  217.529 IN
APO 3585457 KM AALT  1847.48 KM TA 20%4.164 DEG.
LAT 575807 DEG  LONG 27U<418 DEG
5.6 LUNAR HARVMONICS USEDY BOEING R=1
5«7 DATA ARC LENGTH! 2 HRS C MIN SCS=  625.63
5.8 DATA SUMMARY'
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS EVIATION  MEAN
12 CC3 23271947 23272133 104 $2243 .0128
61 c3 23271945 23272058 71 L1129 AR
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS? ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE Do BARROW
DAY 314 5 08 HR » 37 MIN GMT U0, ANALYST




YO,
LAZ- B

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NO. 1B61P TAPE NC.
‘ e ~o. 10617
" 5,2 EPOCH DAY 232 5, 21 ¢ 0O ! 364930 GMT . SEQ. NO. 16
: HR  MIN SEC COMPUTER ~ G
5¢3 STATE VECTOR (SCLENOCENTRIC 1950.0)
X 886.11628 KM DX  —1.6097539 KM/SEC
Y 1575.8110 KM DY  «74211467 KM/SEC
Z  832.88935 KM DZ =.11828119 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 32.27 M DX sUB1B9 M/S X 32.27T M DX 0519 473
Y 161e2 M DY 04858 M/S Y 161e2 M DY «04E6 M/S
"Z 27046 M DZ 439017 M/S Z 2706 W DZ 3902 W/5
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUT OFDATE)
SMA  2766+46 KM ECC  +296656 APF T 1E84.340 UG
LAN 241,750 DEG  INC  12.1490 DEG TEP -483.514 SEC
RCA 1945.77 Kn PALT “207.651 KM PER  217.522 FIN
APO  3587.14 KM AALT 1849.05 KM TA 324,648 DEG
LAT  4+32778 DEG LONG 41.1691 DEG
56 LUNAR HARNMONICS USED'T  EOEING  R-1
5.7 DATA ARC LENGTH? 1 HRS 12 WMIN S0S= 62493
5.8 DATA SUMMARY!'
STA DATA START STOP NUMEER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947  232/2133 104 $2343 .0128
51 C3 23271945 23272055 7T JI150 SO

5.9 RESIDUAL PLCTS' Kol AVAILABLE

5 LOREMARKS! MAP TIME REPORT FOR SITE 'B¢

TIME OF REPORT!

PREPARED BY't GAYLE D. BARROW

DAY 314 » 08 HR » 39 MIN GMT

OeDo

ANALYST

fgw
y
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5. ORBIT DETSRMINATION REPORT (LUNAR ELLIPSE) D2-100 00
501 OeDo IDENTIFICATION NO. 1B62P TAPE NO.
: ITE" NOs 1862P
5.2 EPOCH DAY 232 5 19 * 45 ' 0,000 GMT SEQ. NO. 17
HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040
"X 1280.8577 KM DX +85309190 KM/SEC
Y -3089.4561 KM DY  «434U8519 KM/SEC
Z -876+.68151 KM DZ  .38325637 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 18.06 M DX .01420 M/S X 0000 M DX .C000 M/S
Y 132.6 M DY ,02461 M/S Y L0000 M DY .COGC M/S
Z 440+8 M DZ .00409 M/S  Z 0000 M  DZ 0000 4/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENCGRAPHIC TRUE OFDATE]
SMA 2765432 KM ECC  +296366 APE 184,149 DEG
LAN 2424654 DEG INC 12.1291 DEG TFP =5021.29 SEC
RCA  1945,78 KM PALT 2U7.686 KM PER  217.488 WMIN
APO  3584,87 KM AALT 1846,78 KM TA 204.148 DEG
LAT 5471624 DEG  LONG 270Ge414 DEG
5.6 LUNAR HARMONICS USED' BOEING R=1
5.7 DATA ARC LENGTH' 5 HRS &0 MIN §05= 165627
5.8 DATA SUMMARY !
STA DATA START STOP NUVBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN |
12 CC3 23271947 23370111 259 e7352 -e0273 |
651 C3 232/1945 23272058 71 V5679 TG064
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS? ¥%%EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 314 » 08 HR 5 59 MIN  GMT O<Ds ANALYST

o,
)
iR

Ca
b




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) Do-100:20.1
5.1 OeDe IDENTIFICATION NO. 1B62P TAPE NO.
ITEM NOs 186<LP
5.2 EPOCH DAY 232 5 21 ' 0O ' 36,930 GMT SEQ. NO. 17
: AR MTN SEC COMPUTER G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 88413842 KM BX  =1.60980186 KM/SEC
Y 1575.3718 KM DY 74194752 KM/SEC
Z  B833.76291 KM " DZ =.11743641 KM/SEC
5.% STANDARD DEVIATIONS A PRIORI
X 17.13 M DX .G2486 M75 X I7.13 M DX 0249 ®M/3
Y T76.74 M DY 02405 M/S Y 76«74 M DY 0241 M/S
Z 127¢5 M DZ +18874 M/S Z 1275 M DZ 1887 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATZ)
SMA  2766.11 KM ECC  +296568 APF  18L4.177 DZG
LAN  241.922 DEG INC 12.1310 DEG TFP —-483,760 SEC
RCA 194577 KM PALT 207.678 KM PER  217.580 MIN
APO - 3586644 KM AALT 1848.35 KM TA 334,636 DEG
LAT  4+35586 DEG  LONG 41,1670 DEG
5.6 LUNAR HARMONICS USED' GBOEING R-1
5.7 DATA ARC LENGTH? 1 HRS 12 MIN S05= 16609
5.8 DATA SUNMMARY'
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947 23370111 259 07252 -.0273
61 C3 23271945 23272058 71 “5679 A
5.9 RESIDUAL PLOTSYT NOT AVAILABLE
5, TOREMARKS? MAP TIME REPORT FOR SITE BT

TIME OF REPORT!

PREPARED BY' GAYLE D. BARROW

DAY 314 » 09 HR » 02 MIN

GMT OeDe ANALYST




D2-100000.

S. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OsDe IDENTIFICATION NO. 2B61P TAPE NO.
ITEM NOs 2B61P
5.2 EPOCH DAY 322 , 20 ¢ 30 ' (04000 GMT SEQ. NOe 34
HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 3445.6251 KM DX +29305290 KM/SEC
Y =862.05910 KM DY 74603321 KM/SEC
7 -537.89986 KM DZ  +51399580 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 12.84 M DX 02296 M/S X <0000 M DX 0000 M/S
Y 57445 M DY 429340 M/S Y ,00CO M DY 40000 M/S
7 T 938.7 M DZ +43630 M/S5 2 L0000 M DZ L0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE]
SMA  2689.53 KM ECC  +336586 APF 164.561 DEG
LAN 233,904 DEG INC 12.0141 DEG TFP 606174 SEC
RCA 1784.28 KM PALT 46.1860 KM  PER  208.608 MIN
APO  3594,79 KM AALT 1856670 KM TA 177.019 DEG
LAT  356.229 DEG  LONG 215.862 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 3 HRS 0  MIN 505= 258843
5.8 DATA SUMMARY
STA DATA START STOP — NOUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  322/2036  322/23C0 226 «3399 «1489
61 c3 33372037  332/216h 130 S1138 <0964
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5, 10REMARKS! ¥*¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
BAY 281 5, 02 AR 5 &0 MIN — GWT 0D« ANALCYST




L

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 991008201

5e¢1 OeDe IDENTIFICATION NO. 2B61P TAPE NO.
. . ITET NO.  ZBGIP
52 EPOCH DAY 322 4 22 ' 23 ' 164600 GMT SEQe. NO. 34

HR MIN SEC COAPUTER G

5.3 STATE VECTOR (SELENOCENTRIC 1950+0]

X  =1726.8075 KM DX =e& 71037286 KRM/SEC

Y 38011581 KM . DY =1.5312259 KM/SEC

Z 23378894 KM DZ ~1.0532378 KM/SEC
5.4 STANDARD DEVIATIONS A PRTORT

X 1e488 M =~ DX 03730 M/S X 1l.488 M DX +0373 W75
Y 306.7 M DY «57001 M/& Y 3067 M DY «5700 M/S

Z 491,00 M DZ 84600 M/S Z 491.,0 M DZ +8460 M/S

5.5 CORREGPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2690621 KM £CC 337056 APF 1644633 DEG
LAN 232,879 DEG INC 12.2166 DEG TFP =17.3070 SEC
RCA 1783446 KM PALT 453707 KM PER 208688 MIN
APO 359697 KM AALT 1858.88 KM TA 358.934 DEG

LAT 337659 DEG LONG 36,7866 DEG

5.6 LUNAR HARMONICS USED' BOEING R-1

57 DATA ARC LENGTH! 1 HRS 44 MIN S0s= 2588.3

58 DATA -SUMMARY!

STA DATA START STOP  NUWMBER STARNDARD

NOes TYPE TIME TIME POINTS - DEVIATION  MEAN
12 cC3 32272036 32272300 226 23399 1489
61 C3 32272037 32272144 130 +1138 « 0944

5.9 RESTDUAL PLOTSY  NOI AVATLABLE

5. 10REMARKS? "MAP TIME REPORT FOR SITE 8"
TIME OF REPORT? 'PREPARED BY'  GAYLE D. BARROW
DAY 281 » 02 HR » 45 MIN GMT OeDo ANALYST

eIt
Faot' 3§




5 ORBIT DETERMINATION REPCRT

D2-1nneon..

(LUNAR FLLIPSE)

REPGRT

5.1 OeD. IDENTIFICATION NO. 2B62P TAPE NO.
~ [TEM NOe 2B62P
5.2 EPOCH DAY 322 , 20 ' 36 ' 0,000 GMT SEQe NOe 35
HR  MIN  SEC COMPUTER G -
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 3444,5779 KM DX  +29392963 KM/SEC ;
Y -836422483 KM DY 75941804 KM/SEC |
Z =581.89891 KM DZ  .49360121 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI §
X 20.65 M DX 400703 M/S X 0000 M DX .0C00 M/§ ;
Y 438,4 M DY .22097 M/S Y L0000 M DY .0000 M/S ,
Z 743.0 M DZ «34372 M/5 Z 0000 M DZ +GCO0 M/S
5.5 CORRESPONDING ORBITAL PARANMETERS (SELENOGRAPHIC TRUEZ CFDATE)
SMA - 2689.42 KM ECC  +336549 APF  158.173 D:G
LAN  240.373 DSG__ INC 10,9668 DEG  TFP  6061.23 3EC
RCA  1784.30 KM PALT 46,2088 KM PER  208+595 MIN
APO  3594,54 KM AALT  1856.45 KM TA 177.017  DEG
LAT  355.421 DEG LONG 215.963 DEG
5.6 LUNAR HARMONICS USED' BSLING R-1
5.7 DATA ARC LENGTH' 6 FHRS 10 MIN TS05= 42171
5.8 DATA SUMMARY?
_ _ |
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS  DEVIATICN  MEAN
12 CC3  322/2C36 32370229 431 1.1328 «1299 |
61 C3 32272037 32272144 130 S5703 STI0h ;
5.9 RESTDUAL PLOTST —NOT AVATUAGLE
5e ]l JREVARKST *EXEPOCH

TIME OF REPORT!

PREPARED BY! GAYLE D. . BARROW

DAY 281 s 03 HR , 24

MIN GMT OsDa ANALYST

-~
o

L

g S




5., ORBIT DETERMINATION REPOAT (LUNAR ELLIPSE)

501 0eDe IDENTIFICATION NOe. 2B62P ’ TARE XNTs
' ITc7 e PRSIV
542 EPOCH DAY 322 , 22 ' 23 ' 16,600 GUT CELe e ok
L e o e HR MIN 5(,'(: - ro s

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =172666408 KM DA = T1ChLL T 77 77—

Y 365097035 KM DY =145572L%u  (+/L07

Z 256458735 KM DL ~=T1.0137393 K:/SEC
5¢4 STANDARD DEVIATIONS A PRICRI

X Be945 M DX WCIZ75 M75 X B.945 M UX S0LZ7T T7S
Y 233.1 M DY 42944 M/S Y 233.1 M DY .4294 M/S

Z 389.6 M DZ 66575 M/S Z 389.6 M DL 6657 #/5

5.5 CURRESPUNDING ORBITAL PARAMETERS (SECERCGRAPHIC TRUZ UFDATE)

SMA  2690.,U9 KM  ECC e 337019 ' APF I50.249 Db
LAN 239,343 DEG INC 1U.9687 DEG TFP =17.0147 SEC
RCA 1783.48 KM PALT 4543874 KM PER 208673 IN
APO 3596,70 KM AALT 1858.61 KM TA 3584552 DEG

LAT  4.22820 DEG LONG 369193 DEG

5.6 LUNAR HARMONTCS USEDT  BOEING  R-1

5.7 DATA ARC LENGTHT 1 HRS 44 MIN SOST 47165

5.8 DATA SUMMARY!

STA DATA START STOP NUMBER  STANDARD

NO.  TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  322/2036 - 323/0229 431 1.1328 .1299
61 C3 32272037  322/2144% 130 <5703 <720G

5.9 RESIDUAL PLOTS! lNOT AVATUABLE

5 10REMARKS! MAP TIME REPORT FOR SITE 'B!

TIME OF REPORTY PREPARED BY*®' GAYLE D. BARROW

DAY 281 , 03 HR s 27 MIN GMT OeDe ANALYST

-
P ah)

2
[




i - D2~ 1nanon_y
5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) N

5.1'0.0. IDENTIFICATION NOo. 2D61P TAPE NO.
542 EPOCH DAY 326 s 22 ' 45 ' 0,000 GMT SEQ. NOs 65
HR MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040}
X 2598,5066 KM DX ~e89419820 KM/SEC
Y 1408,9996 KM DY «60160173 KM/SEC
z 1012.3186 KM DZ #39213505 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 21«91 M DX «00868 M/S X «0000 M DX «C000 M/S
Y 1713 M DY +05266 M/S Y 0020 M DY 0000 M/S
Z 185.,3 M DZ «09991 M/S Z «0000 M DZ 0000 M/S

55. CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

167.426 DEG
~3530,09 SEC

EcC  .338314 APE
11.9243 DEG  TFP

SMA 2689444 KM
LAN 178.924 DEG INC

RCA 1779.56. KM PALT 4le4732 KM PER 2084597 MIN
APO 3599.32 KM AALT 1861,23 KM TA 225351 DEG
LAT 642279 DEG LONG 2114137 DEG

5e6 LUNAR HARMONICS USED' BOEING R-1

57 DATA ARC LENGTH! 2 HRS 50 MIN S0S= 128846
508 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 327/0109 113 .2380 -e0607
61 3 3267225V 327/0109 131 02294 0 U357
5.9 RESIDUAL PLOTS* NOT AVAILABLE
50 10REMARKS? #*¥*¥EPOCH REPORT
TIME OF REPORT! PREPARED BY! GEO.S.GOODWIN

DAY 279 5 07 HR 5 28

MIN GMT

OeDe ANALYST




E

5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) £2-1000201

5e¢1 OeDs IDENTIFICATION NO. 2D61P TAPE NQO.
. ITEM NOC. ZDo6ILF
5.2 EPOCH DAY 326 5 23 ' 47 ¢ 13,720 GMT SEQ. NO, 65

HR MIN SEC —COMPUTER B

563 STATE VECTCR (SELENOCENTRIC 195040)

X =T789.3662 KM DX =>0740T39T KV73EC

Y =7.4356390 KM DY =1.5780646 KM/SEC
Z —41,163581 KM DZ =1.0771437 KN/SEC
5.4 STANDARD DEVIATIONS A PRIORT

X 1e301 M DX 02395 M/S X 1e351 M DA 20240 M/o
Y 20,63 M DY 16256 M/S Y 20463 M DY 1626 M/S

Z 19428 M DZ 23687 M/S Z 19.28 M DL 2369 M/S

5+5 CURRESPONDING ORBITAL PARAMETERS (SECENOGRAPHIT TRUE OFDATE]

SMA 2690.50 KM £ECC 338750 ' APF 167.520 DEG
LAN 178.318 DEG INC 11,9264 DEG TFP 203,152 SEC
RCA 1779,09 KM PALT 41.0024 KM PER 208.720 MIN
APO 3601,90 KM AALT 1863.81 KM TA 12.5158 DEG

LAT . 359.993 DEG LONG 358.353 DEG

5.6 LUNAR HARMONICS USED' BOEING R-1

57 DATA ARC LENGTH! U HRS 59 MIN S0S= 128846

58 DATA SUMMARY?

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 CcC3 32672252 327/0109 113 «2380 =-.0607
61 C3 326/2250 327/C109 131 e 2294 « 0357

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS? MAP TIME REPORT FOR SITE D!
TIME OF REPORT' . PREPARED BY' GEQe«S+.GOODWIN
DAY 279 s 07 HR s 31 MIN GMT OeDe ANALYST
ODPL 2D61P

ITERATION NUMBER U

e\
,%%
pa




e

(LUNAR ELLIPSE) D2-100520-1

5, ORBIT DETERMINATION REPORT
5¢1 OeDe IDENTIFICATION NO. 2D62P TAPE NO. -
‘ ITEM NOe  2062P
5.2 EPOCH DAY 326 , 22 ' 45 ' 0,000 GMT SEQ. NO. 66
AR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950+0)
X 2598.0164 KM DX -.89433988 KM/SEC
Y  1413.,1133 KM DY 60306348 KM/SEC
Z 100742376 KM DZ  +38967890 KM/SEC
5.4 STANDARD DEVIATIONGS A PRIORI
X 17.90 M DX <00710 M/S X <0000 M DX +0000 M/S
Y 137.8 M DY .04332 M/S Y L0000 M DY L0000 M/S
Z 149,0 M DZ .08303 M/S Z .0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUL OFDATE)
SMA 2689429 KM ECC 2336283 APF  167.447 DEG
LAN  178.919 DEG INC  11.7G25 DEG TFP =3529,91 SEC
RCA  1779.55 KM PALT 41.4624 KM PER  208.580 MIN
APO . 3599,04 KM AALT 1860495 KM TA 2254352 DEG
LAT  6.3C781 DEG LONG 211.172 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 6 HRS 10 MIN S05= 22397
5.8 DATA SUMMARY '
STA  DATA START STOP NOMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32672252  327/0439 229 «8905 —e0114
61 c3 326/2250 . 32770109 131 J5570 V3143
5.9 RESIDUAL PLOTS' ~NOT AVAILAELE
5, 1OREMARKS? ¥¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GEO+SeGOODWIN
DAY 279 5 07 HR 5 IT MIN —GMT UOeDs ANALYST




L

ORBIT DETERMINATION REPOR

T (LUNAR ELLIPSE)

5
501 OeDe IDENTIFICATION NOes 2D62P TAPE NO. _
' ITEM NOe  2D6Z2P
5.2 EPOCH DAY 326 , 23 ' 47 ' 13.720 GMT SEQ. NOe 66
HR  MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X ~1789,3583 KM DX  —=e07338291 KM/SEC
Y  =8.0690931 KM DY =-1.,5822201 KM/SEC
Z -41.625555 KM DZ ~1.0710196 KM/SEC
5.4 STANDARD DEVIATIONS A PRICRI
X «9774 M DX +U1958 M/5 X «977% B~ DX  +0196 N/S
Y 15,57 M DY 13226 M/S Y 15.57 M DY 41323 M/S
Z 1758 M DZ «19424 M/S Z 1758 M DZ +1942 M/S
5.5 CURRESPUNDING ORBITAL PARAMETERS (SELENOGRAPAIC TRUE OFDATE]
SMA 269035 K ECC <338718 APF 167.539 DEG
LAN 178.313. DEG INC 11,7046 DEG TFP 203.329 SEC
RCA 1779.08 KM PALT 40.9903 KM PER 208.704 MIN
APO  3601.62 KM AALT 1863.53 KM TA 12,5266 DEG
LAT 359.987 DEG  LONG 358.377 DEG
5¢6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTHY 0 HRS 59 MIN 5055 ~22397
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER ~ STARDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32672252 327/0439 229 «8905 -o0114
51 3 32672250 32770109 131 5570 <3143
Ye9 RESIDUAL PLOTS? NOL AVAILADLE

5« IOREMARKSY

MAP TIWME REPORT FOR SITE

TP

TIME OF REPORT!

PREPARED BY* GEOe«S.GOODWIN

DAY 279 5 07 HR s 1& MIN

GMT O.De ANALYST

Do.ien a0



Do innenng

5 ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)

541 OeDe IDENTIFICATION NOe 3D61P TAPE NOe .
ITEM4 NOe 3D61P
€2 EPOCH DAY 49 » 6 ' 13 ' 0000 GMT SEQe. NO._ 83
HR MIN SEC COMPUTER G

543 STATE VECTOR (SELENOCENTRIC 195G.+0)

X -492.84507 KM DX -+89169775 KM/SEC

Y  2961.3311 KM DY =.436U7565 KM/SEC

Z  1739.2594 KM DZ  +13246617 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 1203 M DX 15210 M/S X <0000 M DX «0u00 M/S
Y 480.5 M DY +22095 M/S Y 0000 M DY «00C0 M/S

Z B46eT M DZ 29758 M/S Z L00G0 M DZ <0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688489 KM ECC 2337015 - APF 18le344 - DEG
LAN 184.168 DEG INC 213061 DEG TFP ~4854422 . SEC
RCA 1782.69 KM PALT 644.6048 KM PER 208534 MIN
APO 3595.09 KM AALT 1857.00 KM TA 201753 DEG

LAT 8019494 DEG LONG 205.838 DEG

5.6 LUNAR HARMONICS USED' BOEING R-1

5¢7 DATA ARC LENGTH! 3 HRS 0 MIN S50S= 1152.6

548 DATA SUMMARY!

STA DATA START STCP NUMBER STANDARD

NOeo TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 . 4970614 4970652 39 « 0664 =e0594
41 cC3 4970705 4970834 181 «3129 -eUZ64
12 C3 49/0706 49/0709 4 «0178 3374
12 CcC3 49/0613 49/0659 43 20926 ~eU2176

5.9 RESIDUAL PLOTS' NOT AVAILABLE

54 10REMARKS ' ¥%¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De BARROW

‘DAY 281 s 03 HR s 49 MIN GMT GeDe ANALYST

EaY,
ey




O

D2~ 100700

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
541 OeDe IDENTIFICATION NO. 3D61P TAPE NO.
. LTEM NJe 3U01P
5.2 EPOCH DAY 49 , 7 ' 32 ' 25,310 GMT SEQe. NO. 83
) HR MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENUCENTRIC 1950407
X =533 LOLET KM DX T+ 7245668 KM/ SEC
Y -1588,7379 KM DY =-.21630588 KM/SEC
7 =6IIs89951 KV D7 =.B076489% KNM7/SEC
5.4 STANDARD DEVIATTONS A PRTORT
X Bled0 M DX 030654 M/ S X Sledb M UX e 30U6D M/ o
Y 14,81 M DY o54878 M/S Y 14,81 M DY 5488 M/S
L IUB.4 M DL «79954 M/S yA T08e4 M YA e (99D M/S
Deb CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPRIC TRUE UFDATED
SMA 268996 KN ECC 3337505 APFTBT:394 —DLG
LAN  183.416 DEG INC  21.3091 DEG TFP =88.6251 SEC
RCA  1782.09 KM PALT 43,9978 K9 PER 208658 MIN
APO . 3597.84 KM AALT 1859.,75 KM TA 354,538 DEG
CAT 1.47690 DEG LONG 359.626 DEG
5v6 LUNAR HARMONICS USED' BOEING R=1
5.7 DATA ARC LENGTHT — I —HRS 16 WIN S05= TI52.0
5e8 DATA SUMMARY?
STA DATA START STOP NOWBER — STANDARD :
NO. TYPE TIME TINME POINTS DEVIATION  MEAN
41 c3 4970614 4970652 39 <0664 -.0594
&1 cc3 4970705 4570634 181 3129 =, 0264
12 c3 49/0706 49/C709 4 .0178 «3374
12 cCc3 4970613 4970659 ) . 09726 =.0276
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5 1OREMARKS? MAP TINME REPORT FOR SITE 7DV

TIME OF REPORT!

PREPARED BY!' GAYLE D. BARROW

DAY 281 » 03 HR » 52 MIN GMT OeDe ANALY

ST




e

ORBIT DETERMINATION REPORT (LUNAR

5e ELLIPSE) D2-1onren,
5.1 OeDe IDENTIFICATION NO. 3D62P TAPE NO.
' ITEM NO. 3D62P
5.2 EPOCH DAY 49 , 6 ¢ 13 ' 0,000 GMT SEQ. NO. 84
AR MIN SEC COVMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =494e13870 KM DX =+89337268 KM/SEC
Y  2966.6859 KM DY =e43359223  KM/SEC
Z  1729.8017 KM DZ  +12915712 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 35.49 M DX 05199 M/S X <0C00 M DX 0000 M/S
Y 15943 M DY .07624 M/S Y 40000 M DY 0000 M/S
7 283+4 M DZ .10272 M/5 Z 0000 M DZ 0000 M/S
5.5 CORRLCSPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE UFDATE)
SWA  2688.88 Kv ECC 337027 APF T181.176 DEG
LAN 1844305 DEG INC  20.9720 DEG TFP ~4854430 SEC
RCA T 1782:65 KM PALT 44.5632 KM PER  208.532 MIN
APO  3595,10 KM AALT 1857.01 KM TA  201.751 DEG
LAT  8.01550 DEG  LONG 205.859 DEG -
56 LUNAR HARMONICS USED' BOEING R=1
5.7 DATA ARC LENGTH' & HRS 10 MIN 50S5= 6592.5
5.8 DATA SUMMARY'
STA DATA START STOP NUMBER  GTANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 4970614 4970652 39 . 0984 -.3101
41 cC3 4970705 49,1203 412 <5468 “O141
12 c3 4970706 4970709 4 .0389 «5879
12 cC3 49/0613 4970659 43 w1445 =.2600
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5. 10REMARKS? ¥¥XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 281 » 04 HR 5 11 MIN  GMT

OeDe ANALYST




s

5« ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE) D2-100820-1

51 OeDe IDENTIFICATION NOe 3D62P TAPE NQOa

ITem NOe  3D64P
502 EPOCH DAY 49 5 7 1 32 % 254310 GMT SEQ. NOs 84
B HR MIN SEC COMPUTER &

5.3 STATE VECTOR (SELENOCENTRIC 195040)

X =534.41245 K9 DX T. 7279662 KF73EC

Y -1588.8598 KM DY =422242829 KM/SEC

7 =610+66348 KW ‘ DZ =.79874536 KM/ SEC
5.4 STANDARD DEVIATIONS A PRIORT

X 2945 M UX 10255 M/S X 2945 W UX  «1025 W78
Y 347246 M DY 418656 M/S Y 34724 M DY 1866 M/S

L 33,26 M | DZ 27349 M/S Z 33626 M DZ 22735 M/S

55 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689695 KM ECC 337517 - APF 181.229 DEtG
LAN 183.553 DEG INC 20,9750 DEG TFP ~-88.7056 SEC

RCA 1782404 KM PALT 4349537 KM PER 2086657, MIN
APQ 3597.85 KM  AALT 1859.76 KM TA 354,533 DEG

LAT 1651567 DEG LONG 359.595 DEOG

5.6 LUNAR HARMONICS USED' BOEING R-1

567 DATA ARC LENGTH! 1 HRS 16 MIN 505= 641561

5.8 DATA SUMMARY?'

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME __ TIME POINTS DEVIATION MEAN
41 C3 4970614 49,0652 39 « 0984 ~+3101
41 cC3 49/0705 4971203 412 +5468 e 0l4l
12 C3 4970706 49/0709 4 «0389 «5379
12 cC3 49/0613 495/0659 43 01445 ~e2600

59 RESIDUAL PLOTST NOT AVAILABLE

5.10REMARKS'  MAP TIME REPORT FOR SITE D'
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW.

DAY 281 4 04 HR s 13 MIN GMT ' OsDe ANALYST




D2-100720-1

5. ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NC. 2F61P TAPE NO.
ITEM NO. 2F61P
5,2 EPOCH DAY 329 , 6 ' 50 ' 0,000 GMT SEQ. NO. 115
AR MIN SEC COAPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 499441174 KM DX  =1+49257G3 KM/SEC
Y 193666271 KM DY -.129966U% KM/SEC
Z  1329.7763 KM DZ =-.12225122 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 9562 M DX 01118 M/S X +0000 M DX 0000 M/S
Y 353,3 M DY 05348 M/S Y L0000 M DY ,0000 M/S
Z 48l.7 M DZ .19776 M/S Z 0000 M . DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARANZTERS (SELENOGRAPHIC TRUE OFDATE)
StA  2689.35 KM TCC  .3356806 APF  168.898 DEG
LAN  147.514 DEG INC  11.8779 DEG TFP ~=1849.00 SEC
RCA 1783456 KM PALT 45.4709 KM PER  208.587 MIN
APO  3595,14 KM AALT 1857065 KM TA 268.764 DEG
LAT 11,5997 DEG  LONG 224.915 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 3 HRS 0 MIN S0S= 127944
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER — STANDARD
_NOe  TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 32970706 32970916 159 02207 00246
12 CC3  329/0650  329/0916 150 “2210 = 1172
5.9 RESTIDUAL PLOTS' NOT AVAILABLE ’
5. 10REMARKS? ¥E¥EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
MIN  GMT 0.0 ANALYST

DAY 281 » 06 HR » 06




e

5+ ORBIT DETFRMINATION REPORT (LUNAR ELLIPSE) D2~ 102801
5.1 OQeDe IDENTIFICATION NCe 2F61P TAPE NOs }
T —TTEWM NOe 2FG1IP
Se2 EPOCH DAY 329 , 7 ' 21 ' 15.180 GMT SEQe -NOse 115
AR AIN SEC COMPUTER G
5+3 STATE VECTOR (SELENOCERNTRIC 195040)
X ~=176045150 KM DX  =+31798135 RWM/SEC
Y  253.03936 KM DY =1.5592812 KM/SEC
Z 13225291 KM DZ -1.0689335 KM/SEC
5% STANDARD DEVIATTONS A PRIORT
X  5e9LU M DX +uJ7813 V75 X 5,900 W DX %0731 ™73
Y 14046 M DY 429024 M/S Y 140.6 M DY 42902 M/S
Z 352,0 M DZ 40047 M/S Z 35240 M DZ 4004 M/S
5¢5 CORRESPUNDING OURBITAL PARANETERS (SELENOGRAPHIC TRUE OFDATE]
SMA  2669.93 KM ECC +337030 APF 1687956 DEG
LAN 147,201 DEG INC 11.8809 DEG TFP 25,7781 SEC
RCA 178334 KM PALT 45.2547 KW PER  208+655 WIN
APO 3566452 KM AALT 1058443 KM “TA 1.58773 DEG
LAT  1.93834 DEG  LONG 317+G44 DEG
5¢6 LUNAR HARMONICS USLO' BCEING R-1
5.7 DATA ARC LENGTH! U HRS 28 WMIN SOS= 1277+6
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 329/0706  329/0916 159 $2207 00246
12 CC3  329/0650  329/0916 160 02210 —.1172
549 REGIDUAL PLOTS' NOT AVAILABLE
5e LOREMARKS ! MAP TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED B8Y'! GAYLE D. BARROW

DAY 281 » 06 HR » 08 MIN

GMT

OeDe ANALYST

=13




e

5¢ ORBIT DETF?'INATION REPORT (LUNAR ELLIPSE)

5¢1 OeDe IDENTIFICATION NCo 2F62P TAPE NO.
. " ITEM NO. 2F62P
52 EPOCH -~ DAY 329 , 6 ' 50 ' 0000 GMT SEQe NOo 116
HR MRN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 19504C)

X 500445692 KM DX -14927794 KM/SEC

Y  1933.8362 KM DY -.13028482 KM/SEC

Z  1333.0631 KM DZ -.12048213 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 26426 M DX »00303 M/S «0C00 M DX «0000 ™M/S

X
Y 94,20 M DY +01600 M/S Y 00030 M DY 0000 M/S
Z 1275 M .- DZ 05555 M/S Z <0000 M DZ <0000 M/S

5¢5 CORRESPONDING ORBITAL FARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689423 KM - ECC «336815 APF 168503 DEG
LAN 147.883 DEG INC 11.9991 DEG TFP -1848.66 SEC
RCA 1783.46 KM PALT 453701 KM PER 2084573 MIN
APQO 3595401 KM AALT 1856492 KM  TA 268771 DEG

LAT 11.7001 DEG LONG 224.881 DEG

56 LUNAR HARMONICS USED' BOEING R-1

5.7 DATA ARC LENGTHT 6 HRS 10 WIN S0S= 45722
5.8 DATA SUMMARY?'
STA  DATA START SToP NOMGER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 329/G706  329/0917 160 . 7688 «6735
L1 CC3  329/1023 329/1247 197 T.1826 = 8271
12 CC3 32970650 329/0917 191 48315 45686
5.9 RESIDUAL PLOTS' NOT AVAILABLE
54 10REMARKS ! *%¥¥EPOCH REPORT
TIME OF REPORT' PREPARED 8Y' GAYLE D. BARROW
DAY 281 , 06 HR » 26 MIN  GMT  0eDe ANALYST

R
4 g
o P87
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D2-105220-1

5, ORBIT DETFRMINATION REPGRT (LUNAR ELLIPSE)
5¢1 OeDe IDENTIFICATION NCe 2F62P TAPE NO. .
D TTEN NO. 2F62P
5.2 EPOCH DAY 329 » 7 ' 21 ' 154180 GMT SEQe NOs 116
; AR MIN  SEC ' COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =1760.4067 KW DX =.31855596 KM/SEC
Y 25169934 KM DY ~1.5572329 KM/SEC
Z  134+93862 KM DZ =1.0718454 KM/SEC
5.4 STANDARD DEVIATICNS A PRIORT
X 1976 M DX 02134 M/5 X 1.976 ¥ DX L0213 M/S
Y 39463 M DY 07743 M/S Y 39463 M DY +0774 M/S
"7 97,01 M DZ 10619 M/ Z 97.01 M DZ 1062 M/S
5 5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPATC TRUE OFDATE]
TMA  2689.82 KA ECC . 337039 APF163.561 DEG
LAN  147.569 DEG INC  12.0021 DEG TFP 2641197 SEC
RCA  1783.24 KM PALT 45.1543 KM PER 208.641 MIN
CAPO  3596.39 KM AALT .1858.30 KN TA 1.60891 DEG
LAT  2+03459 DEG  LONG . 317.950 DEG
5.6 LUNAR HARNONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 0 HRS 28 MIN 505= 45719
5.8 DATA SUMMARY'
“STA DATA “START $ToP NOPBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 3 32970706  329/0917 160 .7688 .6735
41 (C3 32971023 32971247 197 1.1826 =.8271
12 CC3  329/0650  329/0917 191 .8315 V5686
5.9 RESIDUAL PLOTS' NOT AVAILABLE
MAP TIME REPORT FOR SITE F?

54 1UREMARKS*

TIME OF REPORT!
DAY 281 » 06 HR » 29

PREPARED BY!

MIN GMT

GAYLE D+ OARROW

OeDe ANALYST

£y
1

2
i
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D2-100220-1

5., ORBIT DETERMINATICN REPGRT (LUNAR ELLIPSE}
5.1 OsDs IDENTIFICATION NO. 3F61P TAPE NO. -
T ITEM NOe 3F61P
5.2 EPOCH DAY 52 5 O ' 50 ' 0.000 GMT SEQ. NO. 133
: HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X —2068.4359 KM DX —+40416649 KM/SEC
Y  1229.6555 KM DY —=1,1418027 XM/SEC
Z  1464,5176 KM DZ —-.43620896 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 322.1 M DX 06451 M/S X 0000 M DX «C000 M/S
Y 29344 M DY o12197 M/S Y +0000 M DY 0000 M/S
Z 7072 M DZ +26201 M/S Z +0CG00 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
- SMA 2668+69 KM ECC 2335819 APF 183.147 DEG
LAN __147.130_ DEG  INC 21,0522 DEG _ TFP =2749.62 SEC
RCA  1785.77 KM PALT 47.6845 KM PER  208.510 MIN
APO  3591.60 KM AALT  1853.51 KM TA 242,862 DEG
LAT  19.1587 DEG  LONG 211.636 DEG
5.6 LUNAR HARMONICS USEO' BOEING R-1
5.7 DATA ARC LENGTH' 3 HRS 0 MIN S05=  2402.2
548 DATA SUMMARY?
STA DATA TSTART SToP NUMBER _ STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 52,0127 52/G312 175 +2986 « 0646
62 cC3 52,0052  52/0113 18 V2465 0213
12 C3 52/0054 52/0113 20 .1961 -.2208
12 cC3 52/0124 52/0313 158 <2833 =.0959
5.9 RESIDUAL PLOTS' NOT AVAILABLE
"5.10REMARKS? ¥**¥EPOCH REPORT
TIME OF REPORT! PREPARED BY'  GEO«S«GCODWIN

DAY 279 4 04 HR » OU MIN GMT

0.0« ANALYST




L

5. ORBIT DETERMINATION RZPORT (LUNAR ELLIPSE) D2~ 107700

5¢1 OeDe IDENTIFICATION NOe 3F61P ' TAPE NOo
) : ITEM NOe 3F61P
542 EPOCH DAY 52 4 1 ' 33 1 37,810 GMT SEQe NOe 133
' HR MIN - SEC . COMPUTER B

543 STATE VECTOR (SELENOCENTRIC 195040)

X  =572+47759 KN o DX 17170531 KM/SEC

Y =—158546650 KM DY ~e23734266 KM/SEC .

Z -601.61320 KM DZ -.80640778 M/ 5EC
Se4 STANDARD DEVIATIONS ‘ A PRIORI

X 86494 M DX +26976 M/S X 86e94 M DX 2698 M/S
Y 171e6 M DY 27873 ¥/S -~ Y 171.6 M DY 2787 M/S

Z 369.7 M DZ 465745 M/S L 3697 M DL +6574.M/S

55 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 689440 KM ECC 336102 APF 1834190 DEG
LAN 146,709 DEG INC 21.0553 DEG TFP =131.965 SEC
RCA 1785.48 KM PALT 4743934 KM PER 2080592 MIN
APO 3593.31 KM AALT 1855,22 KM TA 351902 DEG

LAT le76128 DEG LONG 322.127 DEG

5.6 LUNAR HARMONICS USED' BOEING R-1

5.7 DATA ARC LENGTH' 0 HRS 40 MIN S05= 239344

548 DATA SUMMARY '

STA DATA T START — STOP NUMBER STANDARD

NOe. TYPE = TIME TIME POINTS DEVIATION MEAN

62 C3 52/0127 52/0312 175 . +2986 00646>
62 CC3 5270052 52/0113 18 + 2465 00213
12 C3 5270054 52/0113 - . 20 «1961 -.2208
12 CcC3 5270124 5270313 198 #2833 -eU9DY

2«9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS MAP TIME REPORT FOR SITE 'F?!
TIME OF REPORT! PREPARED BY' GEO«S<.GOODWIN

DAY 279 s 04 HR » 05 MIN GMT OeDe ANALYST

ey Y
Frz foa st
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5., ORBIT DETERMINATION REPORT (LUNWAR ELLIPSE) D2-100820-1

5¢1 OeDe IDENTIIICATION NOe 3FG2P TAPE NO. :
' : , ITEM NO. 3F62P
5.2 EPOCH DAY 52 5 U ' 50 ' 0000 GMT “SEG. NOe 134
HR  MIN SEC COMPUTER 8

503 STATE VECTOR (SELENOCENTRIC 195040}

X =2083,3826 KM DX =¢40736352 KM/SEC

Y . 1244,2324 KM . DY -1.135710G KM/SEC

z 143061837 KM , DZ =e44915296 KM/SEC
Se4 STANDARD DEVIATIONS ' A PRIORI

X _143.0 M DX_+02787 M/S X <0000 M DX «0000 M/S
Y 13649 M DY 06036 M/S Y 0000 M. DY <0000 M/S
Z  328.1 M DZ 12758 /S Z L0000 M DZ .00C0 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRJUE OFDATE)

SMA 2688454 KM ECC 335796 APF 184759 DEG
LAN 145,486 DEG INC 19.92u6 DEG TFP  =2749.,29 SEC
RCA 178574 KM PALT 47,6479 KM PER 2086493 MIN
APO 3591434 KM AALT 1853.,25 KM = TA 2424867 DEG

LAT 18,3649 DEG LONG 211.841 DEG

S5e6 LUNAR HARMONICS USED' BOEING R=-1

57 DATA ARC LENGTHt* 6 HRS 10 MIN S508= 37175

5.8 DATA SUMMARY!

STA DATA START STOP  NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 - C3 5270127 5270312 175 « 7085 1.0198
62 -~ (CC3 5270052 52/C113 18 7248 —e1231
1<¢ c3 52/0054 5270113 2V 071783 «2182
12 ~ CC3 . 52/0124 5270643 414 le1610 —-¢3981

509 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! ¥*¥*EPOCH REPORT

TIME OF REPORT! PREPARED BY! GEQ«S.GOODWIN
DAY 279 s 04 HR s 31 MIN GMT Oe.De ANALYST

g s




e

5¢ ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE) ) RIS el loi |

Sel OeDe IDENTIFICATION NO. 3F62P , TAPE NO.
ITEM NO. 3F6ZP
52 EPOCH DAY 52 » 1 ' 33 ¢ 37,810 GMT SEQ. NOe 134

HR MIN SEC COMPUTER B

53 STATE VECTCR (SELENUCENTRIC 195040)

X =576e415U7 KM ‘ DX le 7298434 KM/SEC

Y =1577.0491 KM DY =.25107877 KM/SEC

Z =619¢95438 KM ' DZ =-e77434646 KM/SEC
5e¢4 STANDARD DEVIATIONS : A PRICKI

X 39440 M . DX «11866 M/S X 3940 M UX <117 w75
Y 84468 M DY .13261 M/S Y BLe68 M DY 41326 M/S

Z 1791 M DZ 030641 M/S Z 1791 M DZ .3084 M/S

" 5e5 CCORRESPONDING ORBITAL PARAMETERS (SELENUGRAPHIC TRUE UFDATE)

SMA  2689.25 KW ECC .336084 APF 184.803 DLG
LAN 1454065 DEG _ INC___ 19.9237 DEG _ TFP  =131.647 _SEC
RCA 1785443 KM PALT 47.3445 KM PER 208+575 MIN
APO  3593,U6 KM AALT 1854.97 KM TA 351.922 DEG

LAT 1.11563 DEG LONG 321.985 DEG

~ 5.6 LUNAR HARMONICS USED' BOEING R-1

Se7 DATA ARC LENGTH? 0 HRS 40 MIN S05= 20351

2¢8 DATA SUMMARY!

STA  DATA START STOP NUMBER  STARNDARD

NOs TYPE TIME TIME POINTS  DEVIATION  MEAN
62 c3 5270127 5270312 175 .7085 1.0198
62 cC3 5270052 5270113 I8 JT258 = 1231
12 C3  52/0054 52/0113 20 .7783 02182
12 <3 527012% 5270643 5I% I T610 = 3981

5.9 RESIDUAL PLOTST NOT AVAILABLE

5«10REMARKS? MAP TIME REPORT FOR SITE 'F?

TIME OF REPORT! PREPARED BYt* GEO«S+GOODWIN

DAY 279 s 04 HR » 35 MIN GMT OeDe ANALYST

L.y
Cwd
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-180220-1
5.1 OeDe IDENTIFICATION NO. 3D61M TAPE NO.
, | : ITEM NOe 3D61M
5.2 EPOCH DAY 48 , 19 ' 42 ' (.000 GMT SEQ. NC. 84
HR  MIN SEC COVWPUTER G
543 STATE VECTOR (SELENOCENTRIC 195040)
X -191e12324 KM DX =-e90667504 KM/SEC
Y 309042751 KM DY ~+31528264 KM/SEC
Z  1675.0323 KM DZ  +19557485 Ki/SEC |
) !
5¢4 STANDARD DEVIATIONS A PRIORI }
X 23468 M DX .03850 M/5 X 0000 M DX .0000 M/S :
Y 11948 M DY .06036 M/S Y L0000 M DY L0000 /S |
Z 229.6 M DZ 07660 M/S Z <0000 M DZ .0000 i/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689+12 KM ECC  +3367684 'APE 1804910 DEG
LAN 1904121 DEG __ INC  21.0774 DEG  TFP  =5176.70 SEC
RCA 1783446 KM PALT 45.3743 KM PER 2084560 MIN
APO  3594,77 KM AALT  1356.68 KM TA 196.603  DEG
LAT  6.21274 DEG  LONG 206.527 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 2 HRS 40 MIN "S0S= 284448
5.8 DATA SUMMARY!
STA DATA START SToP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION  MEAN
62 C3 48/2013 4872203 152 02964 7 .1861
62 cC3 4871942 4872003 20 22245 2174
12 CC3  48/2013 48/2157 166 «3639 -.0311
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS *%#%*EPOCH REPORT
TIME OF REPORTY PREPARED BY' GEO+S.GOODWIN
DAY 288 » 03 HR » 57 MIN  GMT OeDe ANALYST




ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

'532~ihhépquj

- DAY 288 , 04 HR » Ol MIN  GMT OeDe ANALYST

54 |
!
5.1 OeDe IDENTIFICATION NO. 3D61M TAPE NO. :
’ ITEM NCe 3DG1N
542 EPOCH DAY 49 » 7 ' 32 ' 25.310 GMT SEQ. NO. 84
HR  MIN SEC COMPUTZR G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =541.05486 KM DX 1.7246853 KM/SEC
Y -1586,1280 KM DY =-422538197 KM/SEC
Z -608e57703 KM DZ ~«B80385916 KM/SEC
5.4 STANDARD DEVIATIONS ' A PRIORI
X 12943 M DX «09715 M/5 X 129+3 M DX <0971 /5
Y 26446 M DY 413471 M/S Y 26646 M DY 1347 M/S B
Z 60e47 M DZ <2244& NM/S 7 60+47 M DZ <2245 /S f
{
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATET
“SMA 2690.18 KW ECC W33TEI0 APF 18 T.344 DEG
LAN 183,457 DEG INC 21.0957 DEG TFP =92.7900 SEC
RCA 178749 KM PALT 44.4003 KW PER 206.664  WMIN
APO  3597.88 KM  AALT 1859,79 KM TA 154,284 DEG
CAT  1.57199 DEG ~LONG 359.378 DEG
5«6 LUNAR HARMONICS USED' BOEING R-I
5.7 DATA ARC LENGTH' 11 HARS &7 MWIN SU5= 28369
5.8 DATA SUMMARY?
STA " DATA START STOP NUMBER —STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 48/2013 4872203 152 02964 .1661
Y cC3 871942 4872003 20 V2246 2I7%
12 CC3 48,2013 48/2157 166 «3639 -.0311
5.9 RESIDUAL PLOTS' NOT AVAILABLE |
5,10REMARKS MAP TIME REPORT FCR SITE 1D
TIME OF REPORT? PREPARED BY' . GEO+SeGOODWIN




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 02-100720-1
51 OeDo IDENTIFICATION NO. 3F6IM TAPE NO.
< ST ITEM NOs 3F61M
5.2 EPOCH DAY 51 , 14 ' 25 ' 0,000 GMT SEQ. NC. 135
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X -2075.7833 KM DX - =39407059 KM/SEC
Y 1204,78G5 KM - DY -1.1489073 KM/SEC
Z  1451.,0626 KM DZ =~+44427973 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 55.56 M DX 01168 M/S X .00G0 M DX .0000 M/S
Y 61.23 M DY L01824 M/S Y .00G0 M DY .00C0 M/S
Z 131e2 M DZ .03724 M/S Z 0000 M DZ .0000 M/S
5.5 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
TSMA  2688.71 KM ECC  .336284 APF  183.010 DEG
LAN_152.826 DEG _ INC  20.9881 DEG TFP =-2719.61 SEC
- RCA 1784,54 KM PALT 4644471 KM PER 208.512 MIN
APO ~ 3592,88 KM AALT 1854.79 KM TA 243,558 DEG .
LAT 19,1860 DEG LONG 217.925 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1 . |
5.7 DATA ARC LENGTH' 2 HRS 40 MIN §0S= 156440 .
5.8 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME PCINTS  DEVIATION _ MEAN
62 cc3 51/1425 51/1642 229 02842 - 0466
41 c3 51/1425  51/1557 152 L3921 Z.1373
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5¢10REMARKS' %¥%¥%EPOCH REPORT
TIME OF REPORT! PREPARED BY' GEOeSeGOODWIN
DAY 287 » O7.HR » 26 MIN  GMT 0.D. ANALYST

zzE




I

EVRRVNES B

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5,1 OeDs IDENTIFICATION NO. 3F61M TAPE NO.
' "TTEM NO. 3F61M
5.2 EPOCH DAY 52 » 1 v 33 1 37,810 GMT SEQ. NO. 135
— AR MIN SEC CO“PUTZR B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X  =579.71639 KM DX  1.7159751 KW/SEC
Y -1584,1500 KM DY =e24268777 KM/SEC | .
Z -600.55214 KM DZ =-.80594322 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 115+6 M DX <0115 M/5 X 115.6 M DX 08Il /S
Y 2Bs90 M DY 09654 M/S Y 28,90 M DY .0965 M/S
Z 82.52 M DZ <12539 M/S Z B82e52 M DZ 1254 F/5S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATZ)
TSMA  2689.47 KM ECC  +336021 APF . 183.451 DEG
LAN 146,532 DEG INC 20,9810 DEG TFP =137.254 SEC
RCA  1785.75 KM PALT 47.659C K~ PER 208.601 WMIN-
APO  3593,19 KM AALT 1855,10 KM TA 351,579 DEG
LAT  1.77774 DEG  LONG 321.889 DEG
5.6 LUNAR HARMONICS USED' BOEING R-1
5.7 DATA ARC LENGTH' 11 HRS 5 MIN S0S= 144449
5.8 DATA SUMMARY !
STA DATA START —STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 . CC3  51/1425 51/1642 229 .2842 -~ 0466
41 c3 51,1425 51/1557 152 ©3921 - =.1373
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS? MAP TIME REPORT FOR SITE 'F¢?
TIME OF REPORT! PREPARED BY! GEOeS+GOODWIN
GMT O+D. ANALYST

DAY 287 » 07 HR » 30 MIN




5

ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)

D2~ 1002201
541 OeDe IDENTIFTCATION NO. 1B71P TAPE NO.
| | ITEM NO. 1G71P
5.2 EPOCH DAY 232 5 19 ! 45 1 (0.000 GMT SFQ. NO. 150
HR __ MIN SEC COMPUTER G
503 STATE VECTOR (SFLENOCENTRIC 195040
X 1281,2581 KM DX 85305348 KM/SEC
Y -3088,7427 KM DY  +43404917 KM/SEC
2 -880.44554 KM DZ 38307726 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 26,58 M DX ,02839 M/S X L0000 M DX 20000 M/S
Y 27446 M DY 05193 M/S Y 0000 M DY 40000 M/S
Z 917.2 M D2 00613 M/S 7 40060 M DZ 0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.56 KM ECC_ 4296499 APF 183,912 DEG,
LAN  242.874 DEG  INC  12.u836 DEG  TFP =-5020s97 SEC
RCA  1945,57 KM PALT 207,481 KM  PER 217,515 WIN
APO  3585.54 KM AALT 1847.45 KM TA 204158 DEG
LAT 565292 DEG __LONG _27Ce414 DEG.
5.6 LUMAR HARMONICS USED' LRC 11/11/66 |
5,7 DATA ARC LENGTH!' 2 HRS 0 MIN S0S= 943,73
5.8 DATA SUMMARY!
STA _DATA START sTOP NUMBER __ STANDARD
NO. TYPE TIME TINE PQINTS  DEVIATION  MEAN
12 CC3  232/1947  232/2133 104 <2388  -—eu397
61 C3 23271945 23272058 71 «2559 <0075
5,9 PESIDUAL PLOTS' NOT AVATLABLE
510REMARKS ! *%%EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De SARROW
DAY 290 , 02 HR » 36 MIN  GMT 04De ANALYST
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5, ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)
. o= 10000041
5.1 OeDs IDENTIFICATION NO. 1B71P TAPE NO.
‘ , ITEM NO. 1B71P
5.2 EPOCH DAY 232 , 21 ' O ' 36.930 GMT SEQe NOe 150
HR  MIN SEC COMPUTER G
5.3 SPATE VECTOR (SELENOCENTRIC 195040)
X 884425104 KM DX - ~146100595 KM/SEC
Y 157446176 KM DY  «74182048 KM/SEC
Z  834.7045C KM DZ =e11569765 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 32441 M DX o0513C M/S X 32.41 M DX 40513 M/S
Y 160.7 M DY .04906 M/S Y 16047 M DY 0491 M/S
Z 268e9 M DZ 438857 M/S 7 268.9 M DZ 3886 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2765.89 KM EGC 4296552 APF  183.917 DEG
LAN  242.162 DEG  INC  12.u887 DEG TFP =483,512 SEC
RCA 1945466 KM PALT 2U7.5567 KM PER  217+554 MIN
APO 3586412 KM AALT 1848.03 KM TA 3344647 DEG
LAT  4.38958 DEG LONG 41.1592 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' 1 HRS 12 MIN - $0S=  942.21
5.8 DATA SUMMARY!
_STA__DATA_ START STOP NUMBER _ STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN.
12 CC3  232/1947 23272133 104 «2388 -.0397
61 C3 23271945 23272058 71 «2559 20075
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5,10REMARKS MAP TIME REPORT FOR SITE B!

TIME OF REPORT!

PREPARED BY' GAYLE D+ BARROW
GMT OeDe ANALYST

DAY 290 , 02 HR , .38 MIN

“r i
L
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5, ORRIT DFTSRMINATION REPCRT

(LUNAR ELLIPSE)

v
e —

‘ _ Do~ 1nnannzy
5.1 OsDs IDENTIFICATION NO. 1B72P TAPE NO. |
- 3 - 1TEM NO. 1B72P
5.2 EPOCH DAY 232 5 19 ' 45 ' C.00C GMT SEQ. NOe 151
- HR _ MIN SEC COMPUTER G
5,3 STATE_VECTOR (SELENOCENTRIC 195060)
X 1280,1825 KM DX +85242476 KM/SEC
Y =3095,2137 KM DY  +43519756 KM/SEC
7  -£58419344 KM DZ _ +38322368  KM/SEC
5.4 STANDARD DEVIATIONS A_PRICR]
X 19,45 M DX 01427 M/S X ,0000 M DX . ,0000 M/S
Y 131.2 M DY 002476 M/5 Y 40000 M DY ,0UGCO M/S
Z_464,3 M D7 ,00400 M/S Z w0000 M DZ 4GGUO M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA__ 2765,35 XM ECC 4296472 __APF__ 185,402 DEG
LAN 241439 DEG _INC _ 12.3137 DEG  TFP =5021e12 SEC
RCA  1945.5u KM PALT  2UT+413 KM PER  217.491 MIN
APO  3585.20 KM AALT  1847+11 KM TA 204e147 DEG
LAT 603726 DEG __ LONG 2704420 DEG
5.6 LUNAR HARMONICS USED! LRC 11711766
5,7 DATA ARC LENGTH' 5 HRS 40 MIN S0S=  5006e7
5,8 DATA SUMMARY!
STA __DATA START STOP NUMBER _ STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  232/1947  233/90111 259 V4210 J0476
61 c3 232/1945 _ 232/2058 71 02948 -.0498
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! *%¥%EPOCH REPORT

PREPARED.-BY!' GAYLE De. BARROW

GMT

TIME OF REPORT! ,
MIN

DAY 290 , 02 HR , 53 /0eDe ANALYST

Pty
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

T

TAPE NOo °

R Ve W el o W Y

o v <a——— ——————

5¢1 OeDe IDENTIFICATION NO. 1B72P RESYR
‘ : ITEM NOo 1B72P
5.2 EPOCH DAY 232 » 21 ' O ' 364930 GMT 3EQs NOe 151
; 'HR - MIN SEC COMPUTER . . G
- 5,3 STATE VECTOR (SELENOCENTRIC 195040) 2
(X ' 883,44080 KM DX _=1.6088121 KM/SEC
Y 1578+4257 KM DY  «74297106 KM/SEC
2 828423776 KM DZ . -12520575 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 16685 M DX 02552 M/S X 16485 M DX 0255 M/S
Y 76456 M DY 02327 ¥/S5 Y 16+56 M DY <0233 M/S
Z 128.6 M DZ ,19011 M/S 2z 128.6 M _DZ 41901 M/S

5.5'CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2765.69 KM EGC 4296526  APF.  185.407 DEG
LAN  240.728 DEG  INC 123187 DEG  TEP —483.654 SEC
RCA  1945.59 KM PALT 207498 KM PER  217.531 MIN
APO  3585.79 KM AALT 1647.70 KM TA 334.638 DEG
LAT 4417557 DEG __LCNG 4141975 DEG
5.6 LUNAR HARMONICS USED!' LRC 11/11/66
5.7 DATA ARC LENGTH!* 1 HRS 12 MIN SOS= 495843
548 DATA SUMMARY!
STA  DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION — MEAN
12 CC3 23271947  233/0111 259 .4210 U476
61 C3  232/1945 232/2058 71 02948 -+0498
5,9 RESIDUAL PLOTS' NOT AVAILABLE |
54 10REMARKS * MAP TIME REPORT FOR SITE B!

TIME OF REPORTY
DAY 290 , 02 HR

55 MIN

PREPARED BY!
GMT

GAYLE D. BARROW
/OeDe ANALYST

cod




L

5e

ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE)

_DAY 290 , 03 HR , 06 MIN GMT

\ ) PN, irmeany
541 OsDe IDENTIFICATION NO. 2B71P TAPE NO.
. , ITEYM NOe  2B71P
5,2 EPOCH DAY 322 » 20 ' 36 ' 04000 GMT SCQs NOe 152
_HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 1950e0)
X 3645,6108 KM DX 429305631 KM/SEC
Y -865.14336 KM DY  «746U2037 KM/SEC
7 =533.06811 KM DZ 51399567 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 11403 M DX ,02262 M/S X L0000 M DX _ +00C0 M/S
Y 5651 M DY .29u10 M/S Y «0U0UO M DY 0000 M/S
Z 919,1 M DZ .43144 M/S 2 0000 M DZ <0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.52 KM ECC  «336601 APF 164977 DEG
LAN  233.489 DEG  INC  11.9836 DEG TFP 606125 SEC
RCA  1784.22 KM PALT 46.1333 KM . PER 2084606 MIN
APO  3594,81 KM AALT 1856.72 KM TA 177.013 DEG
LAT  356.319 DEG  LONG 215847 DEG :
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5,7 DCATA-ARC LENGTH' 3 HRS 0 MIN 1505= 138642
5.8 DATA SUMMARY!
STA DATA START STOP .NUMBER -~ STANDARD
T NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3  322/2036 32272300 226 02621 L0359
61 c3 32272037  322/2144 130 01177 V0126
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5, 10REMARKS ! *¥*EPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE De BARROW

. O¢De ANALYST




E

OREIT DETERMINATICH REPCRT (LUNAR ELLIPSE)

5. D2-1007504)
521 0sDs IDENTIFICATION NO. 2B71P TAPE NOs
ITEM NO. 2B71P
5.2 EPOCH DAY 322 5 22 7 23 7 164650 GWIT 5EQ. NOs 152
| HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =1726.6841 KM DX =e470372J5 Ki/SEC
Y 381.48790 KM DY <=1.5312449 KW/SEC
Z  221.60874 KM DZ =-1.0531516 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIQRI
X 24113 M DX 03678 M/S X 2,113 M DX +0368 M/5
¥ 301.9 M DY 56368 M/S5 Y 301.9 M DY <5637 M/5
Z 48C.9 M DZ .83688 M/S 7 480.9 M DZ 48369 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689453 KM ECC 4336927 APF 1644996 DEG
LAN  232.499 DEG INC 11.9915 DEG  TFP =17.1521 SEtC
RCA 1783.35 KM PALT 45.2611 KM PER  208.607 MIN
APO  3595,7C KM AALT 1857.61 KA TA 358,944 DEG
LAT  3.,29506 DEG _ LONG . 36,7723 DEG
5,6 |UNAR HARMONICS USEDY LRC 11/11/66
5.7 DATA_ARC LENGTH! 1. HRS 44 MIN 505=  1386.2
5,8 DATA SUMMARY!
STA__DATA START STOP NUMBER _ STANDARD _
NOe. TYPE TIME TTIME POINTS  DEVIATION  MEAN
12 CC3 32272036  322/23¢C0 226 22621 L0359
61 c3 32272037 32272144 13y W1177 L0126
L )
5,9 RESIDUAL PLOTS' NOT AVATLABLE .
5,10REMARKS ! MAP_TIME REPORT FOR SITE _ 'BY
TIME OF REPORT! T PREPARED BY' GAYLE D. BARROW
DAY 290 , 03 HR , 09 MIN _ GMT /OeDe ANALYST




L 5

5¢ OREIT DETERMINATION REPORT (LUNAR ELLIPSE)

, D2=iCLiuo.
5S¢l OeDe IDENTIFICATION NOe 2B72P TAPE NOe
, : ‘ ITEM NQOo 2B72P
562 EPOCH DAY 322 4 20 ¢t 36 ' 04000 GMT SEQe NOe 153
HR MIN SEC COMPUTER G

563 STATE VECTOR (SELENOCENTRIC 195040)

X 344544559 KM DX, 029347095 KM/SEC

Y -853¢30370 KM Dy +75230630 KM/SEC

2  =55273547 KM DZ 506449672 KM/SEC
5¢4 STANDARD DEVIATIONS _ _ A PRIORI

X, 74974 M DX 01073 M/S X 0000 M DX ,0000 M/S

Y 42045 M DY 21310 M/S Y +C000 M DY 0000 M/S
Z 691.7 M DZ 32392 M/S Z <0000 M DZ L6000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA __2689.49 KM ECC e336612 APF 162214 DEG
LAN 2364289 DEG INC 11.4675 DEG TFP 6061.17. SEC
RCA 1784,18 XM PALT 4640853 KM PER 2084603 MIN

APO 35944,80 KM CAALT  1856.71 KM TA 177.013 DEG
LAT 355,957  DEG LONG 2154897 DEG

5.6 LUNAR HARMONICS USED' LRC 11/11/66

5¢7 DATA ARC LENGTH:! 6 HRS 10 MIN : S05= 792645

5.8 DATA SUMMARY?!

_STA DATA -~ START STOP NUMEER STANDARD

NO.  TYPE TIME TIME POINTS  DEVIATION _ MEAN
12 CC3  322/2036 32370229 431 4868 <0562

61 C3 32272037 322/2144 130 «1173 «1858

569 RESIDUAL PLOTS* NOT AVATLABLE

5410REMARKS ! *#%EPOCH REPORT

TIME OF REPORTY PREPARED BY' GAYLE De. BARROW

DAY 290 » 03 HR » 35 MIN GMT / OeDe ANALYST

]
v
God
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ORBIT DETCRMINATION KEPCKRT (LUNAR ELLIPSE)

DAY 290 03 HR

;]

5 PN
* D200t 201
5.1 OsNs IDENTIFICATION NO. 2B872P TAPE NOs
‘ . ITEM NO. 2B72P
5.2 EPOCH DAY 322 5 22 ' 23 ¥ 16.600 GMT SEQ. NO. 153
HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X =1726.6467 KM DX =e471U7210 KM/SEC
Y 37504243 KM DY ~1.54354464 KM/ SEC
2 241.84249 KM DZ -1.0347746 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 2,968 M DX ,02041 M/S X 2.968 M DX 0204 M/S
Y 223e5 M DY 41455 M/S Y 223e5 M DY <4145 M/S
Z 3627 M DZ 462768 M/S Z 3627 M DZ «6277 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.48 KM ECC 4336933 APF  162.235 DEG
LAN  235.295 DEG INC  11.4753 DEG TFP =17.0279  SEC
RCA 1783431 KM PALT 4502173 KM PER 2084602 MIN
AP0 3595.66 KN AALT 1857.57 Ki TA 358+951 DEG
LAT 3467857 DEG _ LONG 36.8348 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' 1 HRS 44 MIN 50S= 792443
5,8 DATA SUMMARY!
STA DATA START STOP.  NUMBER  STANDARD -
NOs TYPE TIME TTHE POINTS  DEVIATION — HEAN
Y CC3 32272036 32370229 431 “4568 NVELY
61 C3 32272037 32272144 130 $1173 .1858
5,9 RESIDUAL PLOTS! NOT AVAILABLE
5.10REMARKS ¢ MAP TIME REPORT FOR SITE 8¢
TIME OF REPORTY PREPARED BY' GAYLE D. BARROW

GMT

MIN /O.Dc‘ANALYST

38

<

oy
ey J?
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5. ORGIT DETCRMINATION RCPORT (LUNAR ELLIPSE) N :
_D2-ipnconag
, ITEM NUe 2D71P
52 EPOCH DAY 326 » 22 ' 45 ' U.QU0 GMT SEWe NOe 154
| HR  MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 259843944 KM DX —e89418285 KM/SEC
Y 1410,0627 KM DY «601595U3 KM/SEC
z 10110252 KM DZ 039214477 KM/SEC
54 STANDARD DEVIATIONS A PRIORI
X 21,99 M DX _o00B73 M/S X __+00CO M DX _ +0000 M/S
Y 1722 M DY o05274 M/5 Y L0000 M DY +QUD0 M/S3
Z 1865 M DZ ,10022 M/S Z  «0C00 M DZ .0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689435 KM ECC 2338265 APF 167.338 DEG
LAN 1794025 DEG INC 11,5002 DEG TFP  =353039 ° SEC
RCA 1779464 Kl PALT 415460 KM . PER 2084587 MIN
APO 3599,u6 KM AALT 1660697 KM TA 2254346 DEG
LAT 6439337 DEG LONG 2114146 DEG
566 LUNAR HARMONICS usEu" LRC 11/11/66
507, DATA ARC LENGTH' 3 HRS 0 MIN _S05= 960009
58 DATA SUMMARYY '
STA__DATA START STOP NUMBER STANDARD
NGe TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 327/0109 113 01967 «0109
61 C3 326/225v 32770109 131 01947 0914
5.9 RESIDUAL PLOTS' NOT AVAILABLL
5e 10REMARKS ¥¥%*EPOCH REPORT
TIE OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 s 03 HR s 49 MIN GMT ;OeDe ANALYST

o
{en
O
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3 T URBIT ODLTERMINATION REPURT (LURAR ELLIPSE)

D2-100 2041
5.1 O+Ds IDENTIFICATION NOs 2071P TAPE NG
o | ITEM NOe 2D71P
5.2 EPOCH DAY 326 » 23 ' 47 ' 13.720 GMT SEQ. NO. 154
- HR  MIN SEC COMPUTER 6

5¢3 STATE VECTOR (SELENGCEMTRIC 195060)

A ~178942830 &M DX —euT39252u KM/SEC

Y —8.0276856 KN ‘ DY =1.5787Z11 KM/SEC

Z -404567660 KM © DZ -1.0761727 KM/SEC
5e4 STANDARD DEVIATIONS A PRIORI

X 14370 M DX .024U3 M/S X 14370 M DX 40240 /S

Y 20680 ™ DY «16307 M/S Y 2080 M DY 1631 M/S°

Z 19.05 M DZ 23785 M/S Z 19.05 M DZ . .2379 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SHA 269UeU3 KM ECC 338673 __APF 167.391 DEG
LAN 178.446 DEG InC 11,8926 DEG TFP 203¢288 SEC
RCA 177899 KM~ PALT 4U.8951 KM PER 2084666 MIN
APO 36C1lev6 KM AALT 166297 KM TA 12.5249 DEG

LAT «017415 DEG * LONG . 358.363  DEG

56 LUNAR HARMONICS USED' LRC 11/11/66

5¢7 DATA ARC LENGTH! 0O HRS 59 MIN , S0S=  960.08

58 DATA SUMMARY!
STA DATA START ___STOP __NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 32672252 327/0109 113 «1967 «0109
61 C3 3267225V 327/01C9 131 01947 « 0914

5,9 RESIDUAL PLOTS' NOT AVAILABLE

5. 10REMARKS MAP_TIME REPORT FOR SITE 'D!
TIME OF REPORT! PREPARED BY' GAYLE Ds BARROW
DAY 290 , 03 HR s 51 MIN _ GMT . /OeDe ANALYST
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ORBIT DETERMINATION REPCORT

(LUNAR ELLIPSE) D2 1607201

2e
51 OeDe IDENTIFICATICN NOes 2D72P TAPE NO.
_ ITEM NOe 2D72P
562 EPOCH DAY 326 » 22 ' 45 ' (000 GMT SEQe MOe = 155
HR _ MIN SEC COMPUTER _ G
5¢3 STATE VECTOR (SELENOCENTRIC 1950.40)
X 2598,8032 Kt DX —+89403806 Kit/SEC
Y 140646960 Ki1 DY  +60048933 KM/SEC
Z _1014.9686 KM _DZ 39408491 KM/SEC.
Se4 STANDARD DEVIATIONS A_PRIORI
X 17482 M DX 400710 M/S X 0000 M DX 0000 M/S
Y 13842 M DY 404340 M/S Y <0000 M DY 0000 M/S
Z 14743 M _DZ 408201 M/S Z 000G M DZ L0000 M/S
505 CURRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE CFDATE)
SMA___2689.41 KM ECC  +338282 APF 1674329 DEG ]
LAN  179.023 DEG INC 12.0741 DEG TFP =353C.51 SEC ¥
RCA 1775463 KM PALT  41.5351 KM PER 208594 MIN 2
APO  3599,19 KM AALT 1661¢10 KM TA 2254344 DEG \
LAT 6448381 DEG  LONG 211.116 DEG
546 LUNAR HARMONICS USED! LRC 11/11/66
507 DATA ARC LENGTH! 6 HRS 10 MIN $0S= 983140
508 DATA SUMMARY!
, 5 , j
STA DATA _START STOP NUMBER __ STANDARD !
NCe TYPE TIME TIME POINTS DEVIATION  MEAN ,
. 3
12 CC3  326/2252  327/0439 229 26050 0295 i
61 C3 326/2250  227/0109 131 3752 -.0526 f
i ]
s
59 RESIDUAL PLOTS' NOT AVAILABLE y
5 ¢ 10REMARKS ! *%*¥EPOCH REPORT

TIME OF REPORT!

DAY 290 4 04 HR » 04 MIN

GAYLE D. BARROW
/OeDe ANALYST

PREPARED BY?
GMT

240
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ORBIT DETERMINATION REPCRT (LUNAR ELLIPSE)

5e R
) De-107 el é
51 OsCe IDCNTIFICATION NOs 2072P TAPE NO» :
ITEM NO. 2072P
5e2 CPOCH DAY 326 5 23 ¥ &7 7 13.720 GNT 3Ed. NOs 155
HR ~ MIN SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040) ¥
X =-1789.2753 KM DX =-e07441936 KM/SEC
Y =7.5246079 M Y =1.5754507 KFM/SEC
Z -404231855 KM DZ -1.0809635 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X «9850 M DX 01945 /S X 9850 M DX +0195 M/S
Y 15.43 M DY W1325C /5 YV 15.43 W DY 1325 M/3
Z 1727 1 DZ 19189 M/S Z 1727 M DZ «1919 M/S
55 CURRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SIMA 2690.08 K ECC  +335689 APF  167.381 DEG
LAN 178.463 DEG INC 12.9666 DEG —TFP 203.164 SEC
RCA 1778498 K PALT 40,8902 KM PER  208.672 MIN
AP0 3601.19 <N AALT 1863.10 KM TA 12.5175 DEG
LAT  «0U21228 DEG LONG 358344 DEG ?
5.6 LUNAR HARMONICS USED' LRC 11/11/66 :
5.7 DATA ARC LENGTH' U HRS 59 MIN  S0S= 742543 k
5.8 DATA SUMMARY! '
STA _DATA __ START STOP NUMBEER  STALDARD
NOe TYPE TTHE TIiE POINTS  DEVIATION — MEAR
12 CC3 32672252 32770439 329 . <6050 20295
61 C3 326/2250 32770109 131 «3752 -.0526
5,9 RESIDUAL PLOTS' NOT AVAILABLE
50 1CREMARKS ! MAP TIME REPORT FOR SITE 'D!
TIME OF REPORT! PREPARED BY' GAYLE Ds GARROW
DAY 290 » 04 HR s 07 MIN _ GMT 0eDs ANALYST

™
e

ot
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ORBIT DETERMINATION REPORT

(LUNAR ELLIPSE)

2e . Be~ ticoo-1
5¢1 OsDe IDENTIFICATION NOs 307}P TAPE NOs f
_ : ’ ITEM NCe _3D71P '
5.2 EPOCH DAY 49 » 6 ' 13 1 0.000 GHT SEQe NOw 156
HR__ MIN  SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 19500)
X_ =495420245 KM DX -4895U5444 KM/SEC
Y 257143989 KM DY =—e43112227 KM/SEC
Z__ 1721.3300 KM DZ 12583089 KM/SEC
5.4 STANDARD DEVIATIONS A_PRIGRI
X__106e7 M DX »14297 M/S X 0000 M DX 0000 M/S
Y 460s7 M DY ,21270 M/S Y 0000 M DY 0000 M/S
Z 819.8 M DZ .29011 M/S Z 0000 M __DZ +0000 M/S
_ - i
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) \
SMA __ 2688488 KM ECC 4336981 APF___ 181,059 DEG ;
LAN  184+4Uu DEG  INC 206482 DEG  TFP -4854477 SEC i
RCA  1782.76 Kit  PALT 44,6866 KM __ PER . 2084532 MIN i
APO  3594.96 KM  AALT 1856489 KM TA  201.745 DEG i
LAT - 78554y DEG __LONG _205.876 DEG :
5.6 LUNAR HARMONICS USED' LRC 11/11/66 |
5,7 DATA_ARC LENGTH!' 3 HRS O MIN S0S=_ 1737.0
508 DATA SUMMARY!
STA__DATA START STOP NUMBER  STANDARD
NOe TYPE TINME TINE POINTS  DEVIATION  WEAN
41 C3 4970614 4970652 39 .1589  -.0396 :
41 CC3 4970705  49/08634 181 3136 =.0040 )
12 C3 49/0706  49/0709 4 e1667 <6653 :
12 CC3  49/0613  49/0659 43 <0800 - =-.0407 ;
' g
5.9 RESIDUAL PLOTS' NOT AVAILABLE ;
5010REMARKS'  **%EPOCH REPORT "

TIME OF REPORT?

DAY 290 5 05 HR » lv MIN

PREPARED OV'
GMT

. -
Vee 4 vAaL Ly

sy

e e iy S S

o i A S RS SRR

CAYLE Ve Uy eds

i
Ed
‘.




5% OREIT DETERMINATION REPORT (LUNAR ELLIPSE) N
D2-100520-7

5+1 OeDs IDENTIFICATION NOe 3D71P TAPE NO.
| , o ITEM NOs 3D71P
5.2 EPOCH DAY &9 » 7 ¥ 32 v 25.310 GMT  SEG. NOe 156
HR  MIN SEC COMPUTER G

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =535444454 KM DX  1.73122uU5 KM/SEC

Y -1586.8857 KM DY —+22848678 KM/SEC

I ~609.66803 KM DZ -~.78979816 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 79466 M DX 28604 M/S X T9.66 M DX «2860 M/S

Y 13.v9 M DY 52779 M/S Y 13409 M DY <5278 W/5
Z 1034 M DZ «77744 M/S Z 10344 M DZ 7774 M/S

55 CORRESPONDING QRUSITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

_SMA_ 2089.59 KM ECC 4337435 APF__ 181.088 DEG
LAN 1634669 DEG  INC  20+6418 DEG  TFP -88+8630 SEC
RCA  1782.93 KM PALT 4349381 KM PER 2084615 MIN

APO 3597415 Ki4 AALT 1859.,06 KM TA 3544522 DEG
LAT le54617 DEG LONG 359.560 DEG ,

.56 LUNAR HARMONICS USED! LRC 11/11/66

_5e7 DATA ARC LENGTH! 1 HRS 16 MIN S0S=  1736.2

58 DATA SUMMARY?®

STA DATA START . STOF " NUMBER  STANDARD

NO.  TYPE  TIME  TIME PGINTS DEVIATION  MEAN 1
41 <3 4570614  49/0652 39 <1589  -.0396

41 CC3  49/0705  49/0634 181 23136 =0040 _
12 C3 497G706 4970709 4 <1667 6653 ]
12 CC3  49/0613  45/0659 43 <0800 . =.0407 f

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5e10REMARKS! MAP_ TImME REPORT FOR SITE D!

TIME OF REPORT? - PREPARED BY* GAYLE De BARROW ' 4
DAY 290 » 05 HR » 13 MIN GMT QeDe ANALYST )




-~

5. ORSIT DETERMINATION. REFORT (LUNAR ELLIPSE). D9 1000t
5.1 OeDe IDENTIFICATION ACs 3D72P TAPE NO. i
- ITEM NOe. 3D72P 3
5.2 EPOCH DAY 42 5 6 ' 13 ' 04000 GMT - SEQe NOs 157 !
HR _ MIN SEC COMPUTER _ G
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X =494+39808 KM . _ DX -.89316097  KM/SEC
Y 296546307 KM DY -+43389955 KM/SEC
Z  1731.8421 KM = DZ 12932054 KM/SEC
564 STANDARD DEVIATIONS . A PRIORI
X 36,69 M DX ,05264 M/S X 0000 M DX ,0000 M/S
Y 16146 M DY «07716 M/S Y 40000 M DY ,60000 M/S i
2 286e6 M DZ ,10419 M/S 7 40000 M . DZ 0000 M/S
5.5 CORRESPONDING OR2ITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688496 KM EGC 4337010 APF  181.258 DEG
LAN  184+245 DEG INC  21.0092 DEG TFP <—4855.02 SEC
RCA 1782475 KM PALT 4446618 KM PER ~ 2084541 MIN
APO  3595.16 Ki AALT 1657.07 KM TA  201<743 DEG
LAT 805329 DEG  LONG 205.863 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
507 DATA ARC LENGTH' 6 HRS 10 MIN $0S= 31900 ,
548 DATA SUMMARY!
STA__DATA _ START sToP NUMBER _ STANDARD
NU. TYPE . TINE TIME POINTS  DEVIATION  MEAN
41 C3  45/0614 49/5652 39 <9367 =.1248
41 CC3 4970705 4971203 412 141448 0871
12 c3 49707C6 4970769 A <1985 ~1.0381
12 cc3 49/0613  49/0659 43 1,0254 -e2344
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5+ LOREMARKS ! ##%¥EPOCH REPORT

/

TIME OF REPORT! PREPARED BY! GAYLE D. BARROW
DAY 290 s 05 HR.s 28 MIN GMT QeDe ANALYST

B covatns




ORGIT CETERMINATION REPORT (LUNAR ELLIPSE)

2. D2-166000-1
5%l OeDe IDENTIFICATION NOo 3D72P TAPE NOs
L o ITEM NO. 3D72P
T.2 EPOCH DAY 49 3 7 T 32 7 254310 Gl SEGs NOe 157
HR  MIN  5EC A COMPUTER G
563 STATE VECTOR (SELERUCENTRIC 195040)
X =534464566 KM ‘ . DX 17276397 KM/ASEC
Y -1588.6686 KM DY =.221945G2 KM/SEC
Z -61090358 Kit - DZ =-¢79949983 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X' 29469 M DX 10409 M/S X 29489 M DX <1041 M/S
Y 3e643 1 DY 18910 F/S ¥ 3.643 M DY <1891 M/5
Z 33,51 M DZ 427699 M/S Z 33451 M DZ 42770 M/S°
545 CORRESPUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2662.67 KM ECC 337464 APF  181.287 DEG
LAN 183514 DEG  INC  21.0027 DEG TFP =89.1362 .3EC
RCA  1782.,01 KM PALT 4349157 KM PER 2084625 MIN
AFO  3597.36 KM AALT 1659.25 KM TA 354507 DEG
LAT 1450636 DEG  LONG  359.587 DEG
5.6 LUNAR HARnWUNICS USED' LRC 11/11/66
547 DATA ARC LENGTH!' 1 HRS 16 MIN S0S= 31675
568 DATA SUMMARY'
STA DATA START STOP NUMBER  STANDARD
NOe 1YPZ TIME TTTTIME PQINTS  DEVIATION  MEAR
41 C3 49/0614 4570652 39 29367 =, 1248
41 CC3 4979705 49/1203 412 le1448 .0871
12 - C3 4970706 4970709 A 21985  -1.0381
12 CC3 4970613 49/0659 43 1.0254 ~.2344
5,9 RESIDUAL PLOTS' NOT AVAILABLE

5 1UREMARKS! MAP_TIME REPORT FOR SITE D!

TIME OF REPORT! PREPARED BY' GAYLE D. CARROW
DAY 290 » 0G5 HR » 31 MIN  GMT OeDe ANALYST

R e et e e, Sewcr}, AT SRS 8\ L e e et AP § e g ST R e e o R -
P AT SR T T R T AT T Y P e e e e b [ S o vt e
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5¢ ORUBIT DETERMINATION REPCORT

UNAR PS -
(LUNAR ELLIPSE) 021007001

L~
5el OeDe IDENTIFICATION NOe 2FT71P TAPE NO.
, : ; ‘ ITEM NO. 2FT71P
52 EPOCH DAY 329 5 6 ' 50 ' (04000 GMT SEQe NCe 158
L HR COMPUTER G

MIN SEC

5,3 STATE VECTOR (SELENUCENTRIC 1950.0)

X 49798071 KM DX =14923707 KM/SEC
Y 1942402950 KM DY =e12959578 KM/SEC
Z 132266153 KM DZ , -12469459 KM/SEC

5e4 STANDARD DEVIATIONS A PRIORI
X 93461 M DX oU1153 M/S X 0000 M DX «Q0C0Q M/S
Y 34943 .M DY +05236 M/S Y «000C M DY 0000 M/S
Z 480.6 M DZ .19639 M/S Z «00CO M DZ 0000 M/S

265 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689450 KM ECC 0336827 APF 169,468 DEG
LAN 146954 DEG  INC  11.6357 DEG  TFP =~1849e.11 GSEC
RCA . 1783.60 KM PALT 45,5111 KM PER 2084604 MIN
APC  3595.39 KM AALT 1857430 KM TA 268.763 DEG
LAT  11.3886 DEG__ LONG 224965 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5,7 DATA ARC LENGTH' 3 HRS 0 MIN 50S= 106044
568 DATA SUMMARY' |
STA DATA START _STGP___ NUMBER __STANDARD |
NUe TYPE TINE TIHE POINTS  DEVIATION _ MEAN
41 c3 32970706 32970916 159 L1936 S0185
12 CC3  329/065G 329/0916 190 02117 «0437
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKSt  #*%*¥EPOCH REPORT

TIME OF REPORT?
DAY 29U 5 04 HR » 23

: PRKEPARED BY' GAYLE Ds BARROW
MIN = GMT jOeDe ANALYST

Pan
Wi
(4




L ]

5e ORBIT DETERMINATION REFORT (LUNAR ELLTIPSE) U2~ 1008201

5.1 OsDe IDENTIFICATION NOe 2F71P TAPE NO.
- | CITEM NOe. 2F71P
5.2 EPOCH DAY 329 » 7 1 21 7 15,180 GmMT . SEdJe NJe 158
HR . MIN SEC COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 195040) s

X  -1760.4722 KM . DX -+31680835 KM/SEC

Y 25G4.75643 K DY =1.5636733 KNM/GEC

Z 12760000 KM DZ -1.0629044 KM/SEC
5S¢4 STANDARD DEVIATIONS: , A PRIORI

X 54007 M DX «07646 M/S X 5,007 M DX 0765 M/S

Y 13863 M DY 428673 M/S Y 133e3 M DY 7 edB868 M/S
_Z 3500 M  DZ 39945 M/S Z 350,0 M DZ 43994 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

s SMA 2665448 KM EGC +336970 APF 1695606 DEG

LAN 1464625 DEG INC 116359 DtG TFP 256302 Sel
RCA 1783421 KM PALT 45,1193 KM PER 208,603 MIN

APC 3595676 KM AALT 1857467 KM TA 145796 DLEG
LAT 1¢77918 DEG = LONG 317950 DEG

506 LUNAR HARMONICS USED' LRC 11/11/66

5¢7 DATA ARC LENGTH! G HRS 28 MIN SOS= 105547

5.8 DATA SUMMARY?

STA DATA ~ START STOP NUMBER ~ STANDARD

NOe 1TYPE “TIME TIME -~ POINTS DEVIATION MEAN
41 C3 329/u0706 32970916 159 e1936 .U185
12 cC3 3297065V 32570616 190 02117 0437

509 RESIDUAL PLOTS' NOT AVAILABLE

5¢ 10REMARKS! 1AP_TIME REPORT FOR SITE 'F!
TIME OF REPORT! PREPARED BY' GAYLE De BARROW
DAY 290 s 04 HR » 26 MIN GMT /QeDe ANALYST

Q\‘?

Fal!
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5. ORBIT DETERMINATION RZFOURT (LUNAR ELLIPSE) D2-10005/1
5.1 OeDe IDENTIFICATION NO. 2F72F TAPE NO. .
: - ITEM NOs 2F72P
5.2 EPOCH DAY 329 » 6 ' 50 ' 04C00 GMT SEQ. NOe 159
HR  MIN SEC COMPUTER G
5.3 STATE VECTCR (SELENOCENTRIC 195040)
X___499.¢1091 KM DX =144924799 KM/SEC
Y  1937.9566 Ki DY -.13021781 KM/SEC
Z 132842758 KM_ DZ -.12246115 KM/SEC
504 STANDARD DEVIATIONS A PRIORI
X 25665 M DX .GU3G7 M/S X  +0P00 M DX .0000 M/S
Y 92437 M DY «C1554 M/S Y 40000 M DY 0000 M/S
Z 12548 M D2 405459 M/S Z 40000 M DZ 0000 M/$
5.5 CORRESPUNDING ORGITAL PARAMLTERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689452 KM ECC . 336825 APF__ 168.945 DEG
LAN  147+4681 DEG  INC  11.8280 DEG  TFP -1845.18 SEC
RCA 1783462 KM PALT 45,5338 «KM PER 2084607 MIN
APO  3595.42 KM AALT 1857433 KM TA  268.762 DEG
LAT 1145530 DEG _ LONG  224+929 DEG
546 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' 6 HRS 10 MIN 50S= 354146
5.8 DATA SUMMARY ! '
STA _DATA START STOP NUMBER __ STANDARD
NOe TYPE TINE TIME POINT5  DEVIATION  MEAN
41 C3 325/0706  329/C917 160 c2479 ~.0C60
41  CC3  329/1023 32971247 157 <3071 «1587
12 CC3  329/0650  329/GY17 191 2746 —.1118
5.9 RESIDUAL PLOTST NOT AVAILABLE
T 5.1UREMARKS' ¥¥¥EPOCH REPORT
T1ME OF REPORT! PREPARED BY' GAYLE D, BARROW
DAY 290 » 04 HR » &7 MIN  GMT " CeDe ANALYST
R

3l
. ;; .
(e ol
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5. ORJIT UETERAINATION REFURT (LUAAR ELLIPSE) tr e~ U820
5+1 OsDe IDENTIFICATION NOs 2F72P TAPE 0.
| : 5 ITEM NOe 2F72P
5.5 EPOCH DAY 329 5 7 7 21 7 15.180 GNT —— SEGs NO. 159
HR  MIN 5EC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
[
X ~176044250 KM DX =~e31770154 KM/SEC
Y T 253.18651 KM DY =1.5605063 KN/SEC
Z  131.66464 KM DZ ~1.0675778 KM/SEC
Se& STANDARD DEVIATIONS A PRIORI .
X 14826 M DX +02079 M/S X 14826 M DX 0208 M/S
Y 36460 M DY <C7584 /5 Y 38.69 M DY <0758 W/5
Z 95448 M  DZ 10475 M/S Z 9548 M DZ 1047 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC.TRUE OFDATE)
SMA 2689452 KM EGC 4336968 APF  169.022 DEG
LAl 147153 DEG INC 11.5262 DEG TFP  25.5636 SCC
RCA  1783.24 KM  PALT 4541459 KM PER  208.606 MIN
APG 3595.8u KN AALT 1657.71 KW TA 1.57463 DEG
LAT  1.91999 DEG _ LONG 317.946 DEG
5,6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' U HRS 28 MIN S0S= 354143
5.8 DATA SUMMARY"
STA  DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS ~ DEVIATION  TEAN
41 c3 32970706 32970917 160 2679  =.0060
41 CC3 32971023 32971247 197 .3071 «1587
12 CC3  325/u654  525/0917 191 2746 = 1118
5.9 RESIDUAL PLOTS' NOT AVAILAGLE
5+ 10REMARKS ! REPORT FOR SITE 'F!

MAP TIME

TIME OF REPORT!

PREPARED BY' GAYLE De BARROW

DAY 290 s C4 HR » 5u MIN G4T CeDs

ANALYST

b
s
e




£

5. ORBIT DETERMINATION REPGRT (LUNAR ELLIPSE) e
~ : e 2= 00520~ 1
5.1 OeDe IDENTIFICATION NCo 3F7LP TAPE NO.
| , ITEM NO. 3F71P

5.2 EPOCH DAY 52 5. O ! 50 ' 04000 GMT SEQ. ND. 160

' HR  MIN SEC COMPUTER G

5.3 STATE VECTOR (SFLENOCENTRIC 1950401
X =2070.4767 KM DX -.404115uu  KM/SEC
Y 1231.4119 KM DY -1.1415444 KM/S3EC
Z 146043039 KM, DZ —~+43678975 KM/SEC

5.4 STANDARD DEVIATIONS A _PRIORI
X_328,5 M DX ,06575 M/S X .0UGG M DX 4Qu00 M/S
Y 302.2 M DY ,12474 M/S Y L0000 M DY 40000 M/S
2 726.9 M DZ 26774 M/S Z 0000 M ' DZ 40000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE) -
SMA 2688465 . Ki4 ELC  +335822 APF___ 183,210 DEG
LAN  -147.083 DEG INC  20.9340 DEG TFP -2749.83 SEC
RCA ___1785.,74 KM PALT 47,6498 KM  PER 208,505 MIN
APO  3591.55 KM AALT 1853.46 KM TA 242.855 DEG
LAT 19,0606 DEG _LONG 211.664 DEG |

5.6 LUNAR HARMONICS USED!' LRC 11/11/66 |

5.7 DATA ARC LENGTH! 3 HRS 0 MIN S05= 185846

5.8 DATA' SUMMARY!
STA__DATA START ~ 5TOP  NUMBER _ STANDARD _
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 52/0127 5270312 175 <2164 <1450
62 cc3 52/0052 52/6113 18 2712 $1649
12 C3 5270054 5276113 20 <2623 <0076
12 ccs3 52/0124 52/0313 198 02217  =.U498

59 RESIDUAL PLOTS!

NOT AVATLABLE

5¢10REMARKS?

###FEPOCH REPCORT

-

!
i

TIME OF REPORT!

PREPARED BY?
GMT

GAYLE D. BARROW
OeDe ANALYST

DAY 290 4 06 HR s 08 MIN




-

ORRIT DETERMINATICN REPORT (LUNAR ELLIPSE) D700 204

54 10REMARKS MAP TIME REPORT FOR SITE 'F!

5. J
!
5.1 OeDe IDENTIFICATION MOe 3F71P TAPE NO.
_ . ITEM NQe 3F71P
5,2 EPOCH DAY 52 s 1 ¢ 33 V' 37,810 GHMT SEQ. NOe 16U
HR MIN 3EC. COMPUTER G
5.3 STATE VECTCR (SELENOCENTRIC 195040)
X =572+48376 KM DX 1.7185131 KM/SEC
Y =1585,2051 KM DY —e23883436 KM/SEC
Z -602.47758 XM DZ -.80286784 KM/SEC
5,4 STANDARD DEVIATIONS A PRIORI
X 88443 Mv DX «27481 M/S X 88443 M DX 2748 M/S
Y 1757 M DY .28654 M/S Y 175e7 M DY +2865 M/S
Z 3779 M DZ +67460 M/S Z 3779 M DZ +6745 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688492 KM E€C «336029 APF 183,253 DEG
LAN 146.655 DEG ~ INC 20,9314 DEG TFP -132.014 SEC
RCA 1785437 KM PALT 4742757 KM PER 2086537 MIN
APO 3592,48 KM AALT 1854,39 KM TA 351,899 DEG
LAT 173020 DEG  LONG 322.125 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
. 547 DATA ARC LENGTH! G HRS 40 MIN s0s= 185842
5,8 DATA SUMMARY? . f
STA DATA START - STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN :
62  C3 52/90127 52/0312 175 2184 01450 i
62 CC3 52/0052 52/0113 18 02712 01649 |
12 C3 ~ 52/0054 52/0113 20 02623 0076 i
12 CC3 . 52/0124 52/0313 198 02217  -.0498 ’
59 RESIDUAL PLOTS' NOT AVAILABLE

/

TIME OF REPORT' PREPARED BY' GAYLE D BARROW

DAY 290 o 06 HR , 10 MIN GMT - OeDe ANALYST




L

ORBIT DETERMINATION REPORT (LUNAR

ELLIPSE)

2 ‘ L2~ 100220-1
5.1 O«Ds IDENTIFICATION NO. 3F72P TAPE NO.
| | _ [TEM NO. 3F72P
5.2 EPOCH DAY 52 5 O ' 50 ' G.000 GMT  SEQ. NO. 161
HR _ MIN  SEC COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =2065.3811 KM DX__=.40308616 KM/SEC
Y  1226,8279 KM DY -1.1436753 KM/SEC
2 147144147 KM DZ  -443262436 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X __162,7 M DX 02961 M/S X _ 0000 M DX .00C0 M/5
Y 12447 M DY 405507 M/S5 Y 0000 M DY 0000 M/S
Z 305.0 M DZ 11829 M/5 2 L0000 M DZ U3GO0 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2688.66 KM ECC 4335834 APF 1824724 DG
LAN  147.577 DEG INC  21.3033 DEG TFP -2749.87 SEC
RCA  1785.72 KM PALT 47.6271 KM PER 2084507 MIN
APO  3591.61 KM AALT 1853452 KM TA  242.853 DEG
LAT 19,3171 DEG _ LONG 211.592 DEG
5.6 LUNAR HARMONICS USED! LRC 11/11/66
5.7 DATA ARC LENGTH' 6 HRS 10 MIN $0S= 546745
5.8 DATA SUMMARY ! |
STA DATA START STOP- __ NUMBER _ STANDARD .
NOe TYPE TIME TIME POINTS  DEVIATION  MEARN
62 C3 52/0127 5270312 175 3157 . =.0023
62 CC3 5270052 - 52/C113 18 .1738 .2681
12 C3 52/0054  52/0113 20 2320 =+0549
12 CC3  52/0124  52/0643 414 3745 00450
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS'  ¥**EPOCH REPORT
2 /
TIME OF REPORT? PREPARED BY' GAYLE D. BARROW
DAY 290 , 06 HR , 30 MIN  GMT 04D+ ANALYST




£ ]

5. CRBIT DETERMINATION REPORT (LUNAR ELLIPSE]
. ¢ DQ"‘GC}’XDChv’
5.1 0+0+ IDENTIFICATION NO. 3F72P TAPE NO.
, | ITEM NO. 3F72P
52 EPOCH DAY 52 » 1 v 33 v 37,810 GMIT SEQe NO 161
HR  MIN SEC COMPUTER G
5,3 STATE VECTOR (SELENOCENTRIC 195040)
X =571a09431 XM DX 147142600 KM/SEC
Y =1587.9161 KM DY <—«23444948 KF/SEC
Z -596455817 KM _ DZ -.81321651 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 41,76 M DX .11906 M/S X 41476 M DX 1191 M/S
Y 77.3L M DY <1209C M/S Y 7731 W DY +1209 W/5S
Z 16642 M DZ .28629 M/S Z 16642 M DZ 42863 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.95 KM ECC 336041 APF  182.766 DEG
LAN 147.149 DEG  INC  21.3005 DEG  TFP =132.058 SEC
RCA  1785.35 KM  PALT 47.2625 KM PER 2086540 MIN
APO  3592.54 KM AALT 1856.45 XM TA 351.896 DEG
LAT 1493657 DEG _LCNG 3224174 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH!' O HRS 40 MIN 505= 501345
5.8 DATA SUMMARY!
_STA__DATA START STOP NUMBER __ STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN
62 C3 52/0127  52/0312 175 3157 =.0023
62 cc3 52/G052 52/0113 18 .1738 «2681
12 c3 52/0054 52/0113 20 <2320 =.0549
12 cC3 52/ul24 52/0643 414 03745 0450
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5 10REMARKS ! MAP TIME REPORT FOR SITE 'F!
- /
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 290 , 06 HR , 33 MIN _ GMT OeDe ANALYST




Do 1nnaan

5« ORBIT DETERMINATION REPURT (LUNAR ELLIPSE)

5.1 OeDe IDENTIFICATION NOe. 3D71IM TAPE NO.

, ITEM NOo_ 3D7IM
5.2 EPOCH DAY 48 , 19 ' 42 * 0.000 GMT SEQ. NO. 162
. HR___MIN___ SEC ’ COMPUTER G

53 STATE VECTOR (SELENOCENTRIC 195040)

X —~191.13074 KM DX _—¢90709515 KM/SEC

Y 3090,9443 KM DY =e31862410 KM/SEC
Z 167345107 KM . DZ 019484340 KM/SEC
5.4 STANDARD DEVIATIONS . A PRIORTI

X 23.36 M DX 03823 M/S X 0000 M DX __«0C00 M/S

Y 119.1 M DY 06209 M/S Y «COCO M Y +0CCO M/S
Z _228.4 M DZ_ 07643 M/S Z <0000 M DZ  .00500 M/S

5¢5 CORRESPONDING ORHBITAL PARAMETERS (SELENQOGRAPHIC TRUE OFDATE)

SMA 268904 KM ECC «336730 APF 180,898 DEG

LAN 190.134 DEG INC 21,0077 DEG TFP =5177.22 SEC
RCA 1783456 KM PALT 4544703 KM PER 2084551 MIN

APO 3594452 KM AALT 1856443 KM TA 196593 DEG
LAT 6+ 18567 DEG LONG 2064528 DEG :

5.6 LUNAR HARMONICS USED!' LRC 11/11/66

57 DATA ARC LENGTH! 2 _HRS 40 MIN , S0S=_ 3237.2

58 DATA SUMMARY!

STA DATA  START STOP NUMBER STANDARD

NO. TYPE  TIME TIME POINTS  DEVIATION  MEAN
62 C3 4872013 4872203 152 «3324 U283
62  CC3 48/1942 4872003 2V .0289 $1072
12 cC3 4872013 48/2157 166 <3348 =07 74

59 RESIDUAL PLOTS* NOT AVAILABLE

5. 10REMARKS " *AXEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 29C o, 05 HR » 50 MIN GMT OeDe ANALYST

k|
&
ani

}




D2-100°70-1

5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5¢1 OeDe IDENTIFICATION NO. 3D71M TAPE NOe

ITEM NO. 3DT71M
" 32 1 254310 GMT SEQ, NO. 162

52 FPOCH DAY 49 4 7
HR

MIN SEC COMPUTER G

503 STATE VECTOR (SELENOCENTRIC 1$50.0)

X =534426339 KM

DX  1.7275181 KM/SEC

Y ~1589.1494 KM
Z ~610.22821 KM

DY =e22237741 KM/5cC
DZ =e79951998 KM/SEC

5.4 STANDARD DEVIATIONS

A PRIORI

X 132.6 M - DX ,09829 M/S X 132.6 M DX  «0983 M/S

Y 27426 M DY +12962 M/S Y 2726 M DY #1296 14/S
Z_ 59.02 M D2 +22635 M/S Z 5902 M DZ 2263 M/S

525 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 268976 KM

ECC  +337436 APF  181.149 DEG

LAN 1834596 DEG
RCA 1782014 KM

INC 210003 DEG TFP -88.0763 SEC

PALT 44,0476 KM PER 208,635 MIN

AP0 3597438 KM
LAT 1453200 DEG _

AALT 1859429 KM ~ TA 3544572 DeG
LONG 359.601 DEG

5.6 LUNAR HARMONICS USED' LRC 11/11/66

5.7 DATA ARC LENGTH' 11 HRS 47 MIN . S0%= 3237.1
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIVE TIME POINTS  DEVIATION  MEAN
62 T3 4872013 48/2203 152 23324 “0283
62 cC3 4871942 48/2003 20 .0289 L1072
12 CC3 - 4872013 4872157 166 L3248 = 0774
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5. 1OREMARKS? MAP TIME

REPCRT FOR SITE D'

TIME OF REPORT!

PREPARED BY' GAYLE D. LARROW

DAY 290 , 05 HR , 54 MIN GMT CeDe ANALYST




CRBIT DETERMINATION REPGRT (LUNAR ELLIPSE)

5.
5.1 OeDs IDENTIFICATION NO» 3F71M TAPE NO.
‘ . ITEM NCo 3F71M
5.2 EPOCH DAY 51 5 14 1 25 ' 0.000 GMT SEQ. NO. 163
HR  MIN  SEC COMPUTER G
53 STATE VECTOR (SELENOCENTRIC 1950.0) ’ i
X  ~2076+3993 KM DX —e39363154 KM/SEC
Y  1205.4378 KM DY -1.1494004 KM/SEC
Z  1449,7016 KM DZ  —el432923%2 KM/SEC 1
. : |
5.4 STANDARD DEVIATIONS , , A PRIORI
X 55461 M DX 401173 M/S X 0000 M DX +0000 /S
Y 61.48 M DY .01816 M/S Y <0000 M DY <0000 %/5
Z_131.7 M DI 03708 M/S _ Z 0000 M __DZ 0000 ¥/S
5.5 CORRESPCUNDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.64 KM ECC  «336289 APF  132.878 DEG
LAN  152.976 DEG  INC  20.9752 DEG  TFP =2719.74 SEC
RCA 1784448 KM PALT 4643905 KM PER  208.504 MIN
APD  3592,80 KM AALT 1854471 . KM TA 2434552 DEG
LAT 19,1534 DEG  LONG 217.932 DEG
5,6 LUNAR HARMONICS USED' LRC 11/11/66
5,7 DATA ARC LENGTH!' 2 HRS 40 MIN S0S= 113440
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
62 cC3 51/1425 5171642 229 2110 s0272
41  C3 51/1425 51/1557 152 e2386 $0327
5,9 RESIDUAL PLOTS' NOT AVAILABLE
5+ 10REMARKS ! _***¥EPOCH REPORT

.

TIME OF REPORT! PREPARED BY'. GAYLE De BARROW

DAY 290 o, .06 HR o 42 MIN GMT - - ‘ OeDe ANALYST

~
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 O+D. IDENTIFICATION NO. 3F7IM TAPE NO.
‘ ITEM NO« 3F71M
5.2 EPOCH DAY 52 5 1 7 33 7 37.810 GMT SEC. NO. 163
HR™ MIN  SEC, COMPUTER G
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X -571e39417 KM A DX  1.7187671 KM/SEC
Y =1585.5903 KW DY =.23824897 KM/SEC
2 -602.47582 KM DZ_=.80253790 KM/SEC
5.4 STANDARD OEVIATIONS A PRIORI
X 117.8 M DX .06102 M/S X 117.8 M DX 40610 M/S
Y 28.88 M DY .09830 M/S Y 28.88 M DY .0583 W/S
7 82,21 M DZ ,12560 M/S 2 82,21 M DI 41256 M4S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688498 KM ECC  .336028 APF  183.195 DEG
CAN  146.703 DEG  INC  20.9291 DEG  TFP =131.264 SEC
RCA  1785.41 KM PALT 47.3193 KM PER  208.544 HIN
APC 359255 KM AALT 1854.46 KM TA 251945 DEG
_ LAT__ 1.73433 DEG_ LONG 3224162 DEG
5.6 LUNAR HARMONICS USED' LRC 11/11/66
5.7 DATA ARC LENGTH' 11 HRS 5 MIN _50S= 727432
5.8 DATA SUMMARY !
STA  DATA START . STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION  WEAN
62 ccs 5171625  51/1642 229 S2110 S0272
41 C3 . 51/1425 51/1557 152 .2386 L0327
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.1 0REMARKS ¥ MAP TIME REPORT FOR SITE ‘F!

TIME OF REPORT! " PREPARED BY' GAYLE D. BARROW
DAY 290 5 06 HR , 46 MIN '~ GMT : OeDe ANALYST

TEETT
Aated




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 122-100520-1

51 OeDe IDENTIFICATION NO. 1B81P TAPE NOe.

i ITEM NUe 1IBBIP

5¢2 EPOCH DAY 232 4 19 t 45 ¢+ 0,000 GMT SEQe NOe 164
BR MIN SEC COMPUTER B

5e¢3 STATE VECTOR [SELENUCENTRIT 1950.0)

A 1281UB8206 KM DA 285289864  KM7SEC

Y =3090,3897 KM DY  +43438230 KM/SEC
27 =B874+694%56 KM DZ .:83T0502 KM7SEC
5 %S TANDARD DEVIATTONS" ' A—PRIORT

X 3T3T ™™ DX 02854 M/S X 0000™M™ DX 0000 M7S™
Y 274.4 M DY 05229 M/S Y <0000 M DY 40000 M/S
Z 921.2 M DZ 00600 M/5S Z U000 M DZ 50000 M7S

535 GORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATET—

SMA 276555 KM ECC e 2964173 APTF 184302 DEG
LAN 242497 DEG INC 1241408 DEG TFP =5021.04 SEC
RCA 194564 KM PALT  207+.551 KM —PERT 217515 MIN
APQ 3585446 KM AALT 1847437 KM TA 2044158 DEG
CAT 575199 DEG LONG  270.417 DEG

5¢6 LUNAR HARMONICS USED'Y BOEING  R-Z

57 DATA ARC LENGTH! £ HRS 0  MIN SO05=  489.04

58 DATA SUMMARY?
STA DATA START —  STOP  NUMBER — STANDARD
NOe TYPE TIME o TIME POINTS DEVIATION  MEAN
12 cC3 23271947 23272133 104 «2077 «0086
61 C3 23271945 232720586 T 1043 <0120

59 RESTDUAL PLOTST —NOT AVATLABLE

5 TOREMARKS? *¥FEPOCH REPURT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW
DAY 300 5 02 HR » &I MIN GMT UeDs ANALYST

T ETS
aasls
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) - D2-100820~1

5,1 OsDe IDENTIFICATION NO. 1B81P ~ TAPE NO.
ITEM NOs ~IBBIP
5.2 EPOCH DAY 232 , 21 ¢ 0 ' 364930 GMT SEQ. NOo 164
AR MIN . SEC COMPUTER B

5e¢3 STATE VECTOR (SELENUCENTRIC 1950.0)

X 88410204 KM ' DX =1.6097836 KM/SEC

Y 1575.6928 KM DY  +74206961 KM/SEC

Z 83297317 KM DZ =-e11799485 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 32.35 M DX 05182 M/S X 32+25 M DX <0518 M/S
Y 161e1 M DY 04864 M/S Y 16lel M DY 0486 M/S
Z 270.4 M DZ 38993 WM/5 Z 270.4 M 0Z <3899 M/3

5+5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2766.15 KM ECC e 296597 APF 184,308 DEG
LAN 241.782 DEG  INC 12.1414 DEG TFP =483.504 SEC
RCA 1945, 71 KM PALT  207.624 KM PER 217.585 MIN
APO 3586458 KM AALT 1848.49 KM TA 334,648 DEG
LAT 4e33147 DEG LONG &41.1684 DEG

5.6 LUNAR HARMONICS USED'T BOEING R=2

5.7 DATA ARC LENGTHV I —HRS 12 MIN S0S= 48773

5.8 DATA SUMMARY?

STA DATA START STOP NUMBER — STANDARD

NOe TYPE TIME TIME POINTS. DEVIATION  MEAN
12 CC3 23271947  232/2133 104 2077 0086
61 3 2327194% 23272058 71 « 1043 « 0120

~ 5.9 RESTDUAC PLUTS™  NOT AVATCABLE

5> TOREMARKSY — MAP TIME REPORT FOR SITE VvBY

TIME OF REPORT! ~ PREPARED BY' GAYLE D. BARROW :

DAY 300 * U2 HR y GG MIN GMT —OeDe ANALYST
'
¥ ;
i
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) ' D2-100c2C-|

501 OeDe IDENTIFICATION MNO. 1B82P TAPE NO.

B ITTEM NOs— 1B8ZP
52 EPOCH DAY 232 o 19 t 45 ¢ (0,000 GMT SEQe NOs 165
' ‘ “HR™™MTIN SEC —COMPUTER B

5e3 STATE VECTOR (SELERCUCENTRIT 1950+0])

X 1280, 7321 KW — DX 85283739 "KM7SEC

Y =309144217 KM - Dy 243448530 KM/SEC

L =870.57568 KM DZ ¢ 38319218  KM7SEC
5e4 STANDARD DEVIATIONS A PRIURT

K 18623 M DX« 01822 M/S X «0UCO ™™ DX7T <0000 W75
Y 132.2 M DY 02468 M/S Y 0000 M DY .0000 M/S

L 442.4 M DZ 00404 M/5 Z 000U ™M 0Z 0000 ™75

55 CORRESPONDING ORBITAL PARAMETERS (SECENOGRAPHTC TRUEOFDATEY

T 8MA  2765.33 KM ECC 296435 APF 184.577 DEG
LAY  242.242 DEG INC 12.1868 DEG TFP =5021+24 SEC

RCAT1945,59 KM PALT 2074986 KM PER 217488 MIN
APO 3585407 KM AALT 1846.98 KM TA _204-145 DEG

LAT 582247 DEG ~LONG 270417 DEG

5.6 LUNAR HARMONICS USED'T BOEING R=Z

T 57 DATATARC LENGTHT ~ 5 HRS &40 MIN SUS= ZI55e5

&

58 DATA SUMMARY

STA DATA START STOP NUMBER ——STANDARD™
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3 23271947  233/0111 259 «2701 «0541

61 C3 ~23271945 23272058 71 2024 0629

5.9 RESIDUAC PLOTST "NOT AVATCABLE

5+ 10REMARKS? #¥HEPOCH REPORT

TIME OF REPORT! PREPARED BY!' GAYLE D. BARROW

DAY 3007y UZ HR » 56 MIN GMT™ OeDe ANALYST




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-100329-1

Se¢1 OoDe IDENTIFICATION NO. 1B82P TAPE NO.
' ' ' ITEM NO. 1884P
5¢2 EPOCH DAY 232 5 21 v O ' 364930 GMT SEQe NO. 165
b

HR MIN SEC COMPUTER

5¢3 STATE VECTOR (SELENOCENTRIC 195040}

X 88393768 KM — DX =1.6095197 KM/SEC

Y 157643331 KM , DY  +74228087 KM/SEC
Z 831.88831 KM DZ ~.1198£6I8““KM/S§C
5+4 STANDARD DEVIATIONS , A PRIORT

A 17,03 M DX 02511 M75 X 17.03 M DA «0251 M}S
Y T76.75 M DY 02383 M/S Y 7675 M DY <0238 M/S

L 128.0 M PZ 18935 M/5 Z 128.0 M DZ <1894 M7S

5+5 COURRESPUNDING URBITAL PARAMETERS (SELENUGRAPHAIC TRUE OFDATE)

SMA™ 2765.92 KM ECC ¢296559 APF 184.582 DEG
LAN  241.527 DEG INC 12.1875 DEG TFP =483.711 SEC

RCA 1945.66 KM PALT 207.571 KM PER 217.558 MIN
APO 3586018 KM AALT 1848,09 KM TA 334,636 DEG

LAT - 429559 DEG LONG 41,1755 DEG

5¢6 LUNAR HARMONICS USEDT  BOEING R-Z

5¢7 DATA ARC LENGTHT 1 HRS 12 MIN S50S= 215346

2e¢8 DATA SUMMARYT

STA DATA START STOP NUMBER —STANDARD

NOs TYPE TIME TIME POINTS DEVIATION  MEAN
12 - CC3  232/1947  233/0111 259 «2701 00541
61 C3 23271945 23272058 71 2024 o UBLY
5.9 RESTDUAL PLOTSY NOT AVATLABLE
5+ TOREMARKS MAP TIME REPORT FOR SITE VBT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 300 , 02 HR » 58 MIN GMT OeDe ANALYST
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5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) - -

.
i
.

Sel OeDe IDENTIFICATION NO. 2B81P TAPE NOe.

' T ‘ ITEM NUZ—2B8IF
502 EPOCH DAY 322 5 20 ¢ 36 * 0,000 GMT SEQe NO, 166

~ AR MIN SEC COMPUTER B

5.3 STATE VECTOR TSELENUCENTRIC 1950+07

X 3445, 5686 KM DX 2 293084 KM/ SEC

Y =864¢49547 KM . DY e 74647210 KM/SEC

2 =534313916 KM ' DZ e 51331320 KM7SEC
534 S TANDARD DEVIATIONS A PRIORT

XTI ™ DX e 02656 M7/S X 0000 ™™ DX 0000~ M7S
'Y 575.,8 M DY 29420 M/S Y «0000 M DY <0000 M/S

2 93T M DZ J43813 M7S Z S0000 M DZ 0000 M7S

-2y CORRESPGNUTNG*ORBTTﬁt*PﬁRﬁMETERS*TSEEENOGRK?HTC*TRﬁE*ﬁFﬁKTET‘_"—‘“”
SMA 268946 KM ECC 3365615 APF—T64+614DEG
LAN 233.654 DEG INC 11.9436 DEG TFP 6061.07 SEC
RCTA 1784.15 KM PALT 46,0567 KM PER 2085600 —MIN ;

APOQ 359477 KM AALT 1856468 KM TA 177.013 DEG

LAT 356,299 DEG LONG Z15.849 DEG

5.6 LUNAR HARMONICS USED' BOEIRG R-2

T 5,7 DATA ARC LENGTH? 37HRS 0 MIN 505 1971.0

5.8 UATA SUMMARY?
STA DATA START STOP NUMBER " STANDARD

NOe TYPE TIME TIME POINTS  DEVIATION  MEAN %
12 cC3 32272036 32272300 226 «2997 » 0942
61 C3 32272037 32272144 130 « 0955 « 1033

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS? “¥¥¥EPOCH REPORT

TI4 OF REPORT! PREPARED BY' GAYLE De. BARROW

DAY 300 » 03 HR » 09 MIN OMT UeDe ANALYSIH

: ey
- “of ﬁz}} el
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) - {04C20-1

501 OeDo IDENTIFICATION NO. 2B81P TAPE NOe
- ‘ ITEM NQO. 4B81F
52 EPOCH DAY 322 5 22 ' 23 ¢ 164600 GMT SEQ. NO. 166
HR MIN SEC COMPUTER B

5.3 STATE VECTOR (SELENOUCENTRIC 1950.0)

X =1726.7014 KM DX  =+47044180 KM/SEC

Y 381622366 KM DY =1.5322829 KM/SEC

Z 232.07549 KM DZ =~1.0516746 KM/SEC
554 STANDARD DEVIATTONS — A PRIORI

X 14959 M DX «03654 M/S X le959 M DX «0365 M/S
Y 3074 M DY 57157 M/S Y 3074 M DY <5716 M/S
Z 490.4 M DZ .84978 M/S Z 490.4 M 0Z .8498 M/S

5.5 COX ESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.82 KM ecc «336993 APF 164.847 DEG

LAN 232.652 DEG INC 11,9444 DEG TFP. =-17.1612 SEC
RCA 1783437 KM PALT 45,2820 KM~ PER 208.642 MIN
APO . 3596427 KM AALT 1858.18 KM TA 358.943 DEG
LAT 3.31216 DEG LONG 36.7744 DEG .

5.6 LUNAR HARMONTCS USED' BOEING R-2

T 547 DATA ARC LENGTH? 1 HRS 44 MIN S0ST  I971.0

5.8 DATA SUMMARY'®

STA™ DAYA START STOVP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CcC3 32272036 322/;300» 226 « 2997 « 0942
61 C3 32272037 3227214% 130 20955 « 1033

59 RESTDUAL PLUTST NOT AVAILABLE

T T 5e1U0REMARKSY T M ——MAP TIME REPORT FOR SITE 7B"
TIME OF REPORT! : PREPARED BY' GAYLE D. BARROW

DAY 3005 03 HR » IZ MIN  GMT OeDs ANALCYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100020-"

5¢1 OeDe IDENTIFICATION NO. 2B82P TAPE NOe

' — ] : i ITTEM NOe—2B82ZFP

52 EPOCH DAY 322 s 20 ' 36 ' 0,000 GMT SEQe NOs 167
o . HR MIN SETC COMPUTER B

5.3 STATE VECTOR (SECLENOCENTRIC I95040])

X~ 344543430 KM DX <29353604  KM7SEC

Y =851429622 KM 02 § +75340886 KM/SEC

Z  =556407108 KM DZ~  «50281888 KM/SEC
5% STANDARD DEVIATIONS A PRTORT

X 9827 M DX SUI03T M/5 X w0000 M DX <0000 M7S
Y 426.3 M DY 21468 M/S Y +0000 M DY <0000 M/S

Z 7036 M DZ 32740 M75S Z 7 S0000 M~ DZ - 0000 M7S

S5e5 CURRE3P3NDTNG“URBTTﬁE—PﬁRﬁMETERS‘TSEEENOGRKPHTC‘TRUE‘OFEATET‘""——

—SMA——Z5BY G2 KW ECC 336619 APF——T6Ts7IT UEG
LAN 236.800 DEG INC 11.3781 DEG TFP 606092 SEC

RCA 178411 KM PALT 46,0222 KM PER 208595 MIN

APO  3594,73 KM = AALT 1856.64 KM TA 177,013 DEG
LAT  355.,89% DEG LONG 215,906 DEG ,

~5+6 CUNAR HARMONTCS USED™ —BOETNG —R=2Z

"5e7 DATA ARC LENGTHY 6 HRS 10 MIN SO0S= 825048
5B TDATY SUMMARYT ‘
——~—STA DATA " START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS = DEVIATION  MEAN
12 €C3 32272036 32370229 -431 4825 «0804
61 T3 32272037  3227214% 130" <0939 <3130

5.9 RESTDUAL PLUTST NUT AVAICABLE

5¢1OREMARKSY ~ #¥¥EPOCH REPORT

" TIME OF REPORT! | PREPARED BY' GAYLE D. BARROW

DAY 300y U3 HR » 56 MIN  GMT OeDe ANALYST

w

i
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 22-100£2C-

Sel OeDe IDENTIFICATION NO. 2B82P TAPE NO.
ITEM NO. 2B8ZP
S5e2  EP M H DAY 322 4 22 ' 23 ' 16.600 GMT SEQe NOo 167
HR MIN SEC COMPUTER B

"~ 5e¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X =ITZ6.6565 RN~ — DX =4 7II8532 KNM7SEC

Y 374406362 KM | DY =145458363 KM/SEC
Z 243450455 KM DZ =1.0313506 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X3 580 M DX s01933 M/§ X 3.580 M DX S 0L93 WM/S
Y 22643 M DY 41738 M/S Y 22643 M DY <4174 M/S

'5;5~CORRESPONDING—bRErTKCMPARKMETERS_TSEEENOGRAPHTC—TRUE”OFDATE)

Z 3689 M DZ 463441 M/S T Z 368.9 M DZ T 6344 M/S T T

~SMA 2339;78 KM ECC ©336996 APF I6T.745 DEG
LAN 235.797 DEG INC 11.3789 DEG TFP =17.0601 SEC

RCA 1783434 KM PALT 45.2469 KM PER 208.637 MIN
APO 3596423 KM AALT 1858414 KM TA 3584949 DEG

LAT 373997 DEG LONG 36,8432 . DEG

T 5.6 LUNAR HARMONICS USED' BOEING R-Z
5.7 DATA ARC LENGTHY T HRS 4% MIN SOS= 8250+
5¢8 DATA SUMMARY? A
sz DATA— STARI b}OPV NUMBER  STANDARD
‘NO. TYPE TIME TIME POINTS  DEVIATION  MEAN
‘12 cC3 32272036 32370229 431 «4825 «0804
61 C3 32272037 3227214% 130 e 0939" + 3130
579 RESTOUAT PCOTST—NOT—AVATCABCE
"“”“““”;STIdﬁEﬁFRKST__“”MAP TTME KtPURl.rUK SITE —vB?
" TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 300 » 04 HR » OU MIN  GMT OeDe ANALYST

. : g Ko [
- . A f 26




56

Do-onr

f
1
|
i

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) =" ieb.d C
5.1 OeDe IDENTIFICATION NO. 20D81P TAPE NOe
TTEM NO. ZUBILV
5,2 EPOCH DAY 326 » 22 ' 45 ' 0,000 GMT SEQ. NO¢ 168
‘ HK MIN SEC COMPUTER b ;
5.3 STATE VECTOR (SELENOCENTRIC 1950507 :
A 259Y8+4561 KM DX =eB89%1I8U0I6" KM/75tEL ¢
Y  1409,8475 KM DY 60138352 KM/SEC :
Z  TIU0IT+3695 KM DL e 39236857 KM/75EL |
— 54— STANDARD DEVIATTONS ™ A—PRIORT i
X ZI398 M DX »0087Z M/S X U000 M DX <0000 M75 ‘
Y #71.9 M DY ,05277 M/S Y 0000 M DY L0000 M/S
L 1861 M DZ . 1U0U15 M/S L «UUUO0 M DY A « 0000 M/75 b
i
——— 535 CORRESPONDTNG ORBITAL PARAMETERS SECENOGRAPHIC TRUE OFDATET
i
SMA  Zb689.3Z KM ECC 338312 APF 167+325  DEG g
LAN 179,043 DEG INC 11.9196 DEG TFP =3530.36 SEC 1
RCA 1779649 KM PALT 41,4048 KM PER—208.584  MIN i
APO  3599.15 KM AALT 1861.06 KM TA 225.341 DEG ;
LAT 640061 DEG LONG  ZI1.144 DEG :
5.6 LUNAR HARMONICS USEDV BOEING R=2 Q
5.7 DATA ARC LENGTHT 3 FHRS U MIN SUSE 14124 :
5¢8 DATA SUMMARYT
STA  DATA START STOP NUMBER — STANDARD ' |
NO. TYPE TIME TIME POINTS DEVIATION  MEAN !
12 CC3  326/2252  327/0109 113 02480  -.0318 !
61 C3 32674250 32770109 131 024106 « 0612 .
5.9 RESTDUAL PLOTST NOT AVATLABLE '
5+ TOREMARKS? ¥¥FEPOCH REPORT
TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
MIN GMT

DAY 300 » 04 HR » 11

UeUe ANALYSI

2 1
<




5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-10082C-1

5¢1 OeDe IDENTIFTCATION NOe 2081P TAPE NOe
ITEM NO. ~2DBIP
52 EPOCH DAY 326 s 23 v 47 ' 134720 GMT SEQe NOe 168
HR MIN ™ SEC TCOMPUTER — B

T 543 STATE VECTOR (SELENOCENTRIC 1950.0)

X =1789.2510 KM DX =.07399276 KM/SEC

Y =7.9109558- KM DY -1.5782317 KM/SEC

2774004916449 KM T TTTDZT -140769118 KM/SEC T
54 STANDARD DEVIATIONS A PRIORT

X l1e353 M DX 02402 M/S X 14353 M DX «0240 M/75
Y 20,67 M DY .16301 M/S Y 2067 M DY 1630 M/S

Z 19.17 M DZ 23758 M/S Z 19.17T M DL 42376 M/S

55— CORRESPONDING ORBTTAL PARAMETERS [SECENOGRAPHIC TRUE OFDATET

TSMA 2689.95 KM ECC 338663 APF I67+395 DEG

LAN  178.445 DEG INC 11.9193 DEG TFP 203,159 SEC
RCA 1778.96 KM PALT 40,8745 KM PER 208,657 MIN
APO  3600.94 KM  AALT 1862,85 KM  TA  12.5172 DEG
LAT 2018230 " DEG LONG 358359 DEOG

5+6 LUNAR HARMONICS USEDT BOEING R=2

5.7 DATA ARC LENGTHT O HRS 59 MIN TTSUSE 141244

5.8 DATA SUMMARY?
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
12 CC3  326/2252 327/0109 113 <2480  -.0318
61 €3 32672250 32770109 131 <2415 S0B12

5.9 RESIDUAL PLOTSY NOV AVAILABLE

5 e IUREMARKS? MAP TIME REPORT FOR SITE YDV
"~ TIME OF REPORT! PREPARED BY* GAYLE D. BARROW
DAY 300 » U4 HR » 1% MIN GMT UeslUs ANALYST
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) "o RO
5¢1 OeDe IDENTIFICATION NO. 2D82P TAPE NO.
' —ITEM NOe 20U8ZP
5,2 EPOCH DAY 326 » 22 ¢ 45 ' 0,000 GMT SEQes NOe 169
: HRK MIN otC COMPUITER B
_5.3 S[ATE VECTOR TSELENUCENTRIC 19506010
X 2598.4917 KM DX =+B94I5557 KM/SEC 5
Y  1409,4698 KM DY 60123283 KM/SEC :
Z  I0IT.8521 KM DZ 39262094 KM/SEC g
5.4 STANDARD DEVIATTONS A PRTORT f
X I7T.88 M DX 00712 M/5 X 0000 ™M™ DX 0000 M73
Y 1383 M - DY 04348 M/S Y 0000 M DY 0000 M/S
Z 148.,2 M DZ 08257 M/S Z 0000 M DZ <0000 M7S |
***”*"575“tURRESPUNUTNG—URBTTKK*PKRKMETERS*TSEEENUGRKPHTC—TRUE—UFUKTET“““—*——f
SMA  2689.31 KM ECC 338310 APF 167.323 DEG j
LAN 179.046 DEG INC 11.9416 DEG TFP =3530.44 SEC ;
RCA I779.49 KM PALT 41.39856 KM PER " 208+58Z MIN g
APO  3599,13 KM AALT 1861.04 KM TA 225,339 DEG 4
CAT —6+41145 DEG LONG ZII<I&I DEG :
5.6 LUNAR HARMONICS USEDY BOEING R=2Z ;
S¢7 DATA ARC LENGTHT & HRKS 10 MIN oUS= {3408 ;
5¢8 DATA SUMMARYT g
STA DATA “START STOP NUMBER —STANDARD |
NOe TYPE TIME TIME POINTS DEVIATION  MEAN ]
12 CC3  326/2252  327/0439 229 05061 «0540 §
61 3 32672250 32770109 I31 <3592 =, 0493 .
5.9 RESIDUAL PLOTST NOT AVAILCABLE .
5+ TOREMARKS? ¥¥¥EPOCH REPORT :

TIME OF REPORT!

PREPARED BY!?

GAYLE D. BARROW

DAY 300 » 04 HR » 26 MIN

GMi

UeslUe ANALYSH

3
e
I {:v




5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2 100e00 -1

5¢1 OeDs IDENTIFICATION NO., 2D82P TAPE NO.
v ITEM NO. 2D82P
52 EPOCH DAY 326 5 23 " 47 ' 13,720 GMT SEQ. NOo 169
HR MIN SEC COMPUTER B

5.2 STATE VECTOR (SELENOCENTRIC 1950.0)

X =1789.2390 KM DX —=-07406616 KM/SEC

Y -7.8280931 KM DY =1.5778240 KM/SEC

7 =40.5G04354 KM DZ =1.0775191 KM/SEC
5.4 STAr DARD DEVIATIONS A PRIORT

X 9765 M DX 01955 M/S X 9765 M DX <0195 M/S
Y 15.44 M DY 013273 M/S Y 15:44 M DY 1327 M/S

Z 17445 M DZ 19316 M/S Z 1745 M DZ " .,1932 M/S
SCF”CORRESPONDTNG—ORBTTKE”PARAMETERS“TSEEENOGRAPHTC‘TRUE OFDATED

SMA 2689.94 KM ECC 335662 APF 157392 DEG
LAN  178.449 DEG INC 11.9413 DEG TFP  203.080 SEC
RCA 1778.96 KM PALT 4U.B685 KM PER 208+655 MIN

APO 360091 KM AALT 1862082 KM TA 12.5124 DEG

LAT «019793 DEG LONG 358,355 DEG

5¢6 LUNAR HARMONICS USEDY BOEING K=2

57 DATA ARCT LENOGTH!? U "HRS 59 MIN SUS=E 734444

58 DATA SUMMARTY

STA DATA START STOP NUMBER STANDARD

NOe TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32672252 32770439 229 e5061 00540
61 3 326724250 32770109 131 23592 = 0493

5.9 RESIDUAL PLUTST —NUT AVAILABLE

56 IJIUREMARKST MAP TIME REPORT FORSTITE TD7
TIME OF REPORT" PREPARED BY' GAYLE D. BARROW

DAY 300 5 04 HR s 29 MIN GMT UsDe ANALYST




s

5., ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2~ 100820~

561 OeDe IDENTIFICATION NOo 3D81P TAPE NO.

) ITTEM NO—308IP ‘
5«2 EPOCH DAY 49 o 6 v 13 ¢ 0,000 GMT SEQe NOe 170 |
HR MIN SET COMPUTER B :
53 STATE VECTOR TSELENUCENTRIT 1950.0) ?
b
X =49347667 KM UX =eB9286237 KM7SET ;
Y 2964 ,3225 KM DY =e¢43433031 KM/SEC :
Z 17339579 KM DZ e 13011681 —KM7SEC g
' b
T S5e G STANDARD DEVIATIONS APRIORT é
t

X I17T ™ DX o 15095 M/S X5 0000™™ DX 0000~ M7S

Y 4802 M DY 022112 M/S Y 0000 M DY 0000 M/S

Z 848.T M DZ 529910 M7S Z L0000 ™ DZ— 0000 M735

——— 5.5 CORRESPONDING ORBTTAL PARAMETERS (SECENOGRAPHTC TRUE OFDATE

2

5
¥
5

4

101lelF 1

SMA 268880 KM ECT e3370Z1 —APF" UEG ‘
LAN 184,202 DEG INC 21,0847 DEG TFP =4854.51 SEC i
RCA 1782061 KM PALCT 44.524¢7 KM PER— 2083523 MW f
APO  3594,98 KM AALT 1856489 KM TA 201.744 DEG i
LAT 809444 DEG vLUNb U5 «848 Dt ]
5.6 LUNAR HARMONICS USEDV BOEING R=2 E
5.7 DATA ARC LENGTH? 3 HRS U MIN SOS=  1543.3
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER —STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
41 Cc3 4970614 49/0652 39 20578 -e0767
41 cC3 4970705 4970834 181 + 3635 = 0562
12 €3 4970706 49/0709 4 0176 5137
12 3 49570613 4970659 &3 2 UB6G ~e U584
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5. 1T0REMARKS? ¥¥XEPOCH REP

ORT

TIME OF REPORT?

PREPARED BY' GAYLE D BARRO

W

DAY 300 , 05 HR » 19 MIN

GMT OVeDe ANALYST

&«

o
5
'\“}’




Da2-100son-1

5o ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) _
5e¢1 OeDs IDENTIFICATION NO. 3D81P TAPE NO.
1 ITEM NOW "3UBIP 3
5.2 EPOCH DAY 49 » 7 % 32 % 25,310 .GMT SEQe NOs 170 :
AR MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =534e28171 KM DX 1.72686326 KM/SEC
Y -1588,4939 KM DY =-.22039459 KM/SEC
Z -611.51682 KM DZ =.80168097 KM/SEC
5.4 STANDARD DEVIATIONS A PRTORT ;
X 81.70 M DX +30361 M/S X BI.70 M DX <3036 M/S 5
Y 14443 M DY 454899 M/S Y 14e43 M DY 45490 M/S :
T Z 108.0 M DZ .80279 M/S Z 108.0 M DZ <8028 M/S :
: |
5-57CURRESPUNDING ORBITAL PARAMETERS TSELENOGRAPHIC TRUE UFDATE) |
i - '
SMA  2689.45 KM ECC  +337423 APFI8I1.335 DEG L
LAN  183.456 DEG INC 21,0845 DEG TFP =88,7318 SEC ;
RCA 1781.97 KM PALT 43.8801 KM  PER 2084599 MIN ;
APO  3596,93 KM  AALT 1858,84 KM  TA 3544532 DEG :
CAT — 1+48584 DEG LONG 359+598 DEG %
56 LUNAR HARMONICS USEDT BOEING R-2 }
5.7 DATA ARC LENGTH' 1 HRS 16 MIN 5055 154343 5
5.8 DATA SUMMARY?Y %
STA DATA START STOP NUMBER — STANDARD '
NO« TYPE TIME TIME POINTS  DEVIATION  MEAN ﬁ
: |
41 C3 49/0614 4970652 39 20578,  =e0767 |
41 cC3 4970705 49/0834 181 ¢3635 ~eUD0L
12 C3 49/0706  49/0709 4 +0176 5137
12 CC3 4970613 4970659 %3 <0864 =+058% ?
: !
59 RESIDUAL PLOTSY  NOT AVATLABLE :
2¢ JOREMARKST MAP TIME REPORT FOR STTE T 'OV ’
TIME OF REPORT! PREPARED BY' GAYLE D« BARROW
GMT OeDe ANALYST

DAY 3005 05 HR s 22 MIN




L

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-10C505-]

5.
561 OeDe IDENTIFiICATION NO. 3D82P TAPE NOe
- LM NUe CIVI Y44
5.2 EPOCH DAY 49 s 6 % 13 ' 0,000 .GMT SEQes NOe 171
AR MIN SEC COMPUTER B
5+3 STATE VECTOR (SELENOCENTRTC I950.0]
X =495+ 27694 KM DX =+89440336 KM/ SET
Y 2969.5283 KM DY =a43200252 KM/SEC
Z 1726,9767 KM DZ 12672614 KM7SEC
5e4 STANDARD DEVIATTONS A—PRIORT
X 35,01 M DX L 05193 M/S X »0000 M DX . 0000"M/S
Y 160.4 M DY 07677 M/S Y 0000 M DY 0000 M/S
Z 286,00 M TTDZ L10394 M/S T ZTL,0000™M DZ T, 00007M/S
& .
5.5 CORRESPONDING ORBITALU PARAMETERS (SELENUGRAPHIC TRUE OFDATED
SMA  2688.88 KM ECC  +337061 APF I8+ 150 DEG
LAN  184.333 DEG INC 2007555 DEG TFP =4854.89 SEC
RCA 1762.56 KM PALT 44,4720 KM PER—208+532 MIN
APQ 3595,19 KM AALT 1857.10 KM TA 201740 DEG
CAT 792295  DEG LONG 205877 DEG
56 LUNAR HARMONICS USEDT BOEING R=2
5.7 DATA ARC LENGTHT & HRS 10  MIN SUSE 41538
5.8 DATA SUMMARYT
STA  DATA START STOP NUMBER —STANDARD -
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 Cc3 49/0614 4970652 39 9239 -02793
51 3 4970705 4971203 512 1.4030 e 1264
12 C3 4970706 49/0709 4 1194 -e8662
12 CC3 4970613 5970659 43 J9I02Z =33552
5.9 RESIDUAL PLOTST NOT AVAILABLE
5e¢ LOREMARKS? *%¥¥EPOCH REPORT
TIME OF REPORT! PREPARED BY!' GAYLE D BARROW
DAY 30U 5 UD HK » 37 MIN [CIV/B] QoUo ANALCYST
({“;lw;u}

! Fa G ot
‘ -




™oL e
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) w2l
541 OeDe IDENTIFICATION NO. 3D82P TAPE NO.
- 1T7eM NO.  "3D8dF
5.2 EPOCH DAY 49 , 7 ' 32 ' 25,310 ,GMT SEQ. NO. 171
HR MIN SEC COMPUTER ™ B

53 STATE VECTOR (SELENOCENTRIC 1950.0)

X =535,39784 KM X 1.7301370 KM7SEC

Y -1588,5526 KM DY =e22647690 KM/SEC

Z -610.27830 KM DZ =+79291883 KM/SEC
54 STANDARD DEVIATIONS A PRTIOKRT

X <978 M DX 10226 M/S X 2978 M DX 1023 M/S
Y 36629 M DY 418793 M/S Y 34629 M DY 61879 M/S

Z 33432 M DZ 27645 M/S Z 33.32 M DZ 2764 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689.53 KM £CC e337463 APF 181,188 DEG
LAN 183,586 DEG INC 20,7554 .DEG TFP -89.1095 SEC

RCA 1781592 KM PALT 43,8251 KM PER 208,608 MIN
APO 3597.15 KM AALT 1859406 KM TA 354,508 DEG

LAT 152403 DEG LONG 359.561 DEG

5¢6 LUNAR HARMONICS USED' BOEING R=2

5.7 DATA ARC LENGTAY 1 FRS 16 WIN S0S= 41530
——5.8 DATA SUMMARY?

STADATA START STOP NUMBER —STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 4970616 4970652 39 09239 —e2793
41 LC3 49 /70705 4971203 G12 L4030 e L0
12 c3 4970706  49/0709 4 01194  =e8662
1< L3 4970613 4970609 %) ey iU <o d0 DL

2ed REOSTDUAU PLOTST NUT AVAITABLE

5 IOREMARKST MAP TIME REPORT FORTSITE  vD7 ¥
TIME OF REPORT! PREPARED BY*®* GAYLE De. BARROW
DAY 3007 05 HR » 4UMIN GMT UsDe ANALYST

VT
s &4

)




BT TS

ORBIT DETERMINATION REPORT

§
E

i

5 (LUNAR ELLIPSE) o
5a1 OeDe IDENI. iCATION NOe 2F81P | TAPE NO.
—— 1T TEM NU.e Zroiv
5.2 EPOCH DAY 329 » 6 t 50 ¢ 0,000 GMT SEQ. NOs 172
HK MIN St COMPUTER B
53 STATE VECTOR (SELENUCENTRIC 1950.0)
_ _ A | k
X 498,84910 KM DX ~=1e4Y2445L KM/SEQ
Y 1938,7918 KM DY -o12997176 KM/SEC
Z 132760150 KM DA -e 12300062 KM/7S5EQC
5e4 STANDARD DEVIATIONS APRIORT
A 9D.18 M DX s UI134 M/S A e UUUU M VA e JUUU M/ o
Y 352,7 M DY 05309 M/S Y <0000 M DY 0000 M/S
p4 G825 M DL 19766 NM/S P4 2 VUUU M [P YA s 0000 M/S
555 CORRESPONDING ORBTTAL PARAMETERS (SELENOGRAPHIC TRUE OFDATET
SMA 208%e33 KM TECC 0530807/ APF 189 U8  VED
LAN  147.346 DEG INC 11.7853 DEG TFP =1849.23 SEC
"RCA™ 178355 KM PALT 454554 KM PER 208280 MiIN
APO  3595.11 KM AALT 1857,02 KM TA 268.756 DEG
LAT 115173 DEG LOUNG 228 6935 DG
5.6 LUNAR HARMONTTS USED? BOEITNG  K=Z
5.7 DATA ARC LENGTHY 3 HRS — 0  MIN SOSE 888480
5.8 DATA SUMMARYY
STA DATA START STOF NUMBER STANDARD
NOo TYPE TIME TIME POINTS  DEVIATION  MEAN
41 c3 32970706  329,0916 159 +2020 00207
14 CC3 22970650 32970316 190 el8/70 -eUl32
5&9'RtSIDUAL PLUITSY NUT AVATLABLE
5. 10REMARKS? ¥¥¥EPOCH REPORT
TIME OF REPORT? PREPARED BY' GAYLE D. BARROW
GMT UeDes ANALYST

DAY 300 s 04 HR » 44 MIN

A
PR




T2-100800-

5 ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5S¢l OeDe IDENTIFICATION NOo 2F81P TAPE NO.
ITEM NO. 2F81PF
52 EPOCH DAY 329 » 7 ¢ 21 ' 15,180 GMT SEQ. NO. 172
: HR MIN SEC COMPUTER B

243 STATE VECTOR (SELENOCENTRIC 1950.0)

X =1760.,4657 KM

DX =e31752748 KM/SEC

Y  253.58508 KM DY =1.5609825 KM/SEC
7 T 130.78319 KM DZ =1.0665769 KM/SEC

5.4 STANDARD DEVIATTIONS A PRIORT
X 5.637 M DX 07766 M/S X 5+637 M OX <0777 W75
Y 140,1 M DY 428962 M/S Y 140,1 M DY ,2896 M/S
7 353.0 M DZ 40103 M/S Z 352.0 M DZ 4010 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SECENOGRAPHIC TRUE OFDATE)
SMA 2689.55 KM ECC 2336965 APF 169+ 165 DEG
LAN  147.034 DEG INC 11.7872 DEG TFP  25.5468 SEC
RCA 1783.27 KM PALT 45,1779 KM PER 208.610 MIN
APO  3595.84 KM . AALT 1857.75 KM TA 1.57355 DEG
CAT 1.88804 DEG LONG 317,945 DEG :

—— 575 LUNAR HARMONICS USEDT BOEING R=2"

5.7 DATA ARC LENGTHT U HRS 28 MIN SOSE B84 Y3

5.8 DATA SUMMARY
STA DATA START STOP NUMBER STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
41 c3 32970706  329/0916 159 02020 00207
12 CC3 329/0650  329/0916 190 JI870 =0732

5.9 RESIDUAL PLOITSY NO1 AVAILABLE

5o TOREMARKSY MAP TTME REPORT FOR SITE —VF7

TIM® OF REPORT!

PREPARED BY' GAYLE Do .BARROW

DAY 300 » 04 HR » &7 MIN

GMT OsDe ANALYST




g

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

D2-1000

20-1

56
5¢1 OeDe IDENTIFICATION NOs. 2F82P "TAPE NO.
) TTEM NUe VAT 44
5.2 EPOCH DAY 329 4 6 ' 50 t 0,000 GMT’ SEQe NOs 173
HR MIN SEC ' COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0])
A 499 161IVU KM DA ~1lef4F247084 KM7SETC
Y 1937.7933 KM DY =-.13009237 KM/SEC
yA 1328.2841 KM DZ =+12242272  KM7SEC
5% STANDARD DEVIATTIONS A PRIORT
X 26,10 M DX . 0031% M/35 X w0000 M DX 50000 M7S
Y 94,08 M DY ,01581 M/S Y- 0000 M DY 40000 M/S
Z 128, T M DZ L05565 M/5 Z LUO0O0 M DZ <0000 M/S
5.5 CORNESPUNDING ORBTTAL PARAMETERS (SELENOGRAPHTC TRUE OFDATE]
SMA 26B89.30 KM ECC - 33GB0% APF—T168.952 DEG
LAN 147.474 DEG INC 11,8301 DEG TFP =1849.17 SEC
RCA 1783.53 KM PALT 45,4425 KM PER 208.581 MIN
APO 3595,07 KM AALT 1856698 KM TA 268757 DEG
LAT 11.5551 DEG  LONG 224.925 DEG :
5.6 LUNAR HARMONICS USED' BOEING R-2
5«7 DATA ARC LENGTH? & HRS 10 MIN S05= 2432.7
5,8 DATA SUMMARY?
STA DATA START STOP NUMBER — STARDARD
NOe TYPE TIME TIME POINTS DEVIATION  MEAN
41 C3 32970706 329/0917 160 02365 01428
41 CcC3 32971023 329712547 197 « 2545 = 1445
12 cC3 329/0650 329/0917 191 02274 «0373
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 10REMARKS $

*#%EPOCH REPORT

L

TIME OF REPORT?

DAY 300 , 05

HR » 04 MIN GMT

PREFPARED BY?Y

OeDe

GAYLE D+ BARROW
ANALYST

L el VR
pArEs,




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)  02-:00820-1

501 OeDe IDENTIFICATION NOo. 2F82P TAPE NO.
- ITEM NO. 2F82P
52 EPOCH DAY 329 4 7 ¢ 21 ' 15.180 GMT SEQ. NOo 173
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

TX  -1760.4428 KM DX =<31773848 KM/SEC
Y 253016249 KM DY -1.5602043 KM/SEC
Z 13174452 KM DZ =1.0676598 KM/SEC
5¢4 STANDARD DEVIATIONS ' A PRIORI

"X 1.845 M DX .02116 M/S X le845 M DX 0212 M/S-
Y 39444 M DY 07727 M/S Y 39.44 M DY «0773 M/S
Z 97.27T M DZ .10668 M/S Z 9727 M DZ <1067 M/S

I 55 CORRESPONDING ORBTITAL PARAMETERS (SELENOGRAPHIT TRUE OFDATE)

- SMA 2689.52 KM ECC 336962 APF 169,010 DEG
LAN 147.162 DEG INC 11.8320 DEG TFP 2546039 SEC
RCA 1783626 KM PALT 45,1652 KM PER 208.607 MIN
APO 3595.79 KM AALT 1857.70 KM TA 1.57708 DEG
LAT 1.92178 DEG LONG 317.946 DEG

5¢6 LUNAR HARMONICS USED® BOEING ~R-2

57 DATA ARC LENGTH? U HRS 28 MIN SOS= 2398.7

58 DAT« SUMMARYT

~STA DATA START 5 TOP NUMBER——STANDARD

NO. TYPE TIME TIME POINTS -~ DEVIATION MEAN
41 C3 32970706 32970917 160 e2365 «1428
41 L3 32971043 3297147 197 Y48 =o LG40
12 cC3 32970650 32970917 191 2274 «0373

59 RESIDUAL PLOTS* NOT AVAILABLE

5¢10REMARKS? MAP TIME REPORT FOR SITE ftF? s
TIME OF REPORTY . PREPARED BY" GAYLE Ds BARROW
DAY 300 5 05 HR s 07 MIN GMT OeDe ANALYST

AR
S f




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2~100820-1

5¢1 OeDe IDENTIFICATION NO. 3F81P TAPE NO.
. 1TEM NO. JFBIF
52 EPOCH DAY 52 s 0 * 50 v 0,000 GMT SEQe NOo 174
' T HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =2069.4493 KM DX =340402560 KM/SEC

Y 123045785 KM DY =—-1.1418203 KM/SEC

14624225 KM DZ =+43614612 KM/SEC
5% STANDARD DEVIATIONS AT PRIUORT

X 34T M DX 06493 M/5 X <0000 M DX <0000 M75
Y 29645 M DY 412281 M/S Y L0000 M DY ,0000 M/S
7 T14.1 M DZ +26384 M/S Z <0000 M DZ 0000 M75

5¢5 CURRESPUNDING ORBTTAL PARAMETERS (bELENUGKAPHIC TRUE UFDATR]

SMA 2688.60 KM ECC < 335818 APF 183.137 DEG
LAN 147.155 DEG INC 21.0007 DEG TFP =2749.83 SEC
RCA I785.72 KM PALT 47.6312 KM “PER 208500 MIN
APO 3591449 KM AALT 1853,40 "KM TA 2424854 DEG
LAT 19,1095 DEG LONG 211.645  DEG )

56 LUNAR HARMONICS USED' BOEING R-2

5¢7 DATA ARC LENGTH® 3  HRS O MIN S05= 18345
5.8 DATA SUMMARY?
STA DATA START STOP —NUMBER STARDARD
NOe TYPE _ TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 5270312 175 «2610 «Q0755
62 cC3 5270052 5270113 18 e 1957 s 0469
12 C3 52/0054. 52/0113 20 «1624 ~+1592
12 cC3 5270124 5270313 198 025432 - UBG7

5.9 RESTDUAL PLOTST NOT AVAILABLE

5« IOREMARKS? ¥¥¥EPOCH REPORT
TIME OF REPORT! , PREPARED BY' GAYLE D. BARROW
DAY 300 » 06 HR s I8 MIN  GMT OeUs ANALYST

W e TG A AT R T B A S M e S wein et S e e s Gt e e ey e



L

5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5¢1 OeDe IDENTIFICATION NOe. 3F81P TAPE NO.
. [TEM NO. 3F81P
52 EPOCH DAY 52 » 1 v 33 ' 374810 GMT SEQe NOe 174
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X =572.36860 KM DX 1.7176780 KWM/3EC

Y -1585.6482 KM DY --.23799008 KM/SEC

Z -601.50282 KM DZ <.80487514 KM/SEC
5.4 STANDARD DEVIATIONS ' A PRIORT

X B87+58 M DX 27136 M/S X 8758 M DX <2714 M/S
Y 172.8 M DY 28146 M/S Y 1728 M DY +2815 M/S

Z 3722 M DZ 66336 M/S Z 37242 M DZ  «6634 M/S

5«5 CORRESPONDING ORBTITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.98 KM - ECC #336037 APF — 183.182 DEG
LAN 146,732 DEG INC 21.0025 DEG TFP =132.1537 SEC

RCA 1785.38 KM PALT 47.2938 KM PER 208.544  MIN
APO 3592.58 KM AALT 1854449 KM TA 351890 DEG

LAT 1e76437 DEG LONG 322.130 DEG

5¢6 LUNAR HARMONICS USED' BOEING R-2

5.7 DATA ARC LENGTH? 0 HRS 40 MIN 505= 18157

5.8 DATA SUMMARY?

~STA  DATA START S5TOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 5270127 5270312 175 +2610 «0755
62 CC3 5270052 5270113 18 e 1957 « U469
12 C3 5270054 52/0113 20 01624 ~e1592

12 cC3 52/012%& 5270313 198 25432 =, 0847

5,9 RESTDUAL PLOTST NOT AVATCABLE

5+ 10REMARKS? MAP TIME REPORT FOR SITE ~ 'F 1
TIME OF REPORT! PREPARED BY! GAYLE D. BARROW

DAY 300 s 06 HR s 20 MIN GMT O.Ds ANALYST




5

ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100£20-1
5.1 OeDe IDENTIFICATION NO. 3F82P TAPE NO.
I TEM NUe CYak: 4
562 EPOCH DAY 52 » 0 ' 50 * 0,000 GMT SEQe NOe 175
HEK _ MIN SEC COMPUTER =}
53 STATE VECTOR (SELERUCENTRIC 195060)
A -20(2ell10D KM DA =e40464D081 KM/ SEC
Y 1233,1801 KM DY =141407067 KM/SEC
4 14506, 1800 KM VL  =e438532408 RM7SECT
5% STARDARD DtVlAI TONS A PRIORT
X T I%3e3 M DX s0Z897 M/S X U000 M UX <0000 M7S
Y 129.4 M DY 05715 M/S Y 0000 M DY 0000 M/S
Z 314,11 M DZ 122086 M/75S p4 «O000 M DL o 0000 M/5S
i _
SMA 268857 KM ECT 335806 APF 183,423 DEG
LAN 1464863 DEG INC 2047929 DEG TFP =2749.76 SEC
RCA L785.73 KM PALT 4T7.6402 KM PER 208+496 MIN
APO  3591.40 KM AALT 1853.,31 KM TA 2424856 DEG
CAT 18,9655 DEG LONG ZIT1.688 DEG
5.6 LUNAR HARMONICS USED' BOEING R=2
5.7 DATA ARC LENGTH?! & HRS 10 MIN S0S= 47598
5.8 DATA SUMMARY?'
STA DATA START STOP NUMBER — STANDARD
NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 52/0127 52/0312 175 «3236 +2888
62 CC3 5270052 5270113 18 2418 . 0204
12 C3 52/0054 52/0113 20 2327 -,0815
12 CcC3 5270124 5270643 414 «3630 =e1281

59 RESIDUAL PLOTS?

NOT AVAILABLE

5+ 10REMARKS?

**¥%XEPOCH REPORT

L 3

TIME OF REPORT!

PREPARED BY!

GAYLE D. BARROW

‘DAY 300 s 06 HR » 41 MIN

GMT

UeDe ANALYST
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5, ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) . D2-100¢2¢-;

vy

5¢1 OeDe IDENTIFICATION NOeo 3F82P TAPE NOe
- ITEM NO. 3F82P
502 EPOCH DAY 52 s 1 ' 33 1 37,810 GMT SEQe NOe 175
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)

X =573e14158 KM ' DX 17200513 KM/SEC

Y <=1584,0790 KM DY =¢24047170 KM/SEC

Z —604+89661 KM DZ =-.79902861 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 4116 M DX +11936 M/S X 4116 M DX #1194 M/S
Y 80.18 M DY 12544 M/S Y 80018 M DY 1254 M/S

Z 1714 M DZ 29507 M/$S Z 1714 M DZ 2951 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA~  2688.94 KM ECC 336025 APF 1834467 DEG
LAN 1464440 DEG INC 20.7947 DEG TFP =132.,091 SEC

RCA 1785639 KM PALT 47.3001 KM PER  208.539 MIN
APQ 3592649 KM AALT 1854440 KM TA 351.894 DEG

LAT 164520 DEG LONG  322.103 DEG

56 LUNAR HARMONICS USED' BOEING R-2

547 DATA ARC LENGTH! 0 HRS 40 MIN 505= 47253

5.8 DATA SUMMARY?

STA DATA START STOP —  NUMBER — STANDARD :

_ NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
62 c3 5270127 5270312 .175% 3236 +2888
62 CC3 5470054 52701153 18 oG 1l8 e U204
12 Cc3 5270054 52/0113 20 02327 -.0815
12 cC3 5270124 5270643 %1% e 3630 = 1281

5.9 RESIDUAL PLOTS" NOT AVAILABLE

5 e TOREMARKS? MAP TTME REPORT FOR SITE 7FV
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

"DAY 300 s 06 HR » && MIN  GMT . UeDe ANALYST

: Ty
— ﬂw&J«\




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) D2-100820-1

. 541 OeDe IDENTIFICATION NO. 3D81IM TAPE NO.-
‘ ITEM NO+  308IM ;
542 EPOCH DAY 48 o 19 ¢ 42 t+ (0,000, GMT SEQe NOe 176 o
: AR MIN SEC COMPUJER B

5¢3 STATE VECTOR (SELENUCENTRIC 1950.0)

X ~=191.0332]1 KM DX =e90692928 KM/SECT

Y- 3090.,4412 KM DY =031884606 KM/SEC

Z 1674,6044 KM~ DZ ¢ 19503359 KM/5EC
5e4 STANDARD DEVIATTONS A PRIORT

SR 23.61 M DX 03845 M/3S A JUVOU M DX «0000 M75
Y 119.8 M DY 06039 M/S Y L0000 M DY +0000 M/S
L 229.T M DZ 07672 M/QA' L <0000 M DL +0U00 M/75

' 5.5 CORRESPONDING ORBITAL PARAMETERS (SECENOGRAPAIC TRUE OFDATEY
SMA 2689,00 KM ECT < 336786 APF 180.93% UEG

LAN 190,101 DEG INC 21,0334 DEG TFP =517697 SEC

“RCA I783.38 KM PALT 45,2930 KM PER Z08+546 MIN

APO 3594.62 KM AALT 185653 KM TA 1964594 DEG
LAT 620517 DEG LONG 206526 DEDG .

56 LUNAR HARMONICS USED?Y BOEING R=Z

547 DATA ARC LENGTH? 2 HRS 40 MIN SO0S= 27877

5.8 DATA SUMMARTY*

STA DATA START STOP NUMBER —STANDARD

NO. TYPE TIME TIME POINTS DEVIATION  MEAN
62 . C3 48/2013 48/2203 152 <3178 <1270
62 CcC3 4871942 4872003 20 el1531 e 16UT
12 cC3 48/2013 4872157 166 «3645 -e0342

59 RESIDUAL PLOTS* NOT AVAILABLE

5. 10REMARKS ! *%#*EPOCH REPORT

TIME OF REPORTY ' PREPARED BY' GAYLE DU+ BARROW
- DAY 300 s 05 HR s 57 MIN  GMT Oe+De ANALYST




5.>'ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

ladapnros

5¢1 OeDe IDENTIFICATION NO» 3D81IM TAPE NO.
ITEM NO. 3D8IM
5.2 EPOCH DAY 49 s 7 % 32 1V 25,310 GMT SEQe NOe 176
HR MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOZEN"RIC 195040)
X =535.82794 KM DX 167265619 KM/SEC
Y -158845414 KM DY =o22264457 KM/SEC
Z -610.94112 KM DZ =-.80113502 KM/SEC
S5e¢4 STANDARD DEVIATIONS A PRIORT
X 132.6 M DX 09787 M/S X 1326 M DX 0979 M/S
Y 27.08 M DY 13382 M/S Y 27.08 M DY .1338 M/S
Z 60,72 M DZ 22594 M/S Z 60.72 M DL +2259 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA~  2689.66 KM ECC 3373512 APF 181259 DEG
LAN 183.463 DEG INC 21.0444 DEG TFP =-88.4801 SEC
RCA 1782.29 KM PALT 44,2017 KM PER 208,623 MIN
APO 3597.02 KM AALT 1858.,93 KM TA 354,549 DEG
LAT 1.50415 DEG LONG 359.549 DEG
56 LUNAR HARMONICS USEDY BOEING R=2
57 DATA ARC LENGTH* 11 HRS 47 MIN 505= 2475.8
5.8 DATA SUMMARY?
STA  DATA START STOP NUMBER STANDARD
NOe TYPE TIME TIME POINTS DEVIATION MEAN
62 c3 4872013 4872203 152 «3178 «1270
64 a3 4871942 4872003 23 « 1531 « 1601
12 cC3 48/2013 4872157 166 e3645 -« 0342
59 RESIDUAL PLOTS* NOT AVAILABLE

5+ 10REMARKS! MAP TIME REP

ORT FOR SITE D¢

TIME OF REPORT?

DAY 300 , 06 HR » 01 MIN

GAYLE Do BARROW
OeDe ANALYST

PREPARED BY?
GMT




5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE) 2= it0s20-1

51 OeDe IDENTIFICATION NOo. 3F81M TAPE NO.
"TTEM NOes~ 3F8IM
52 EPOCH DAY 51 » 14 * 25 v 0.000 GMT SEQe NOe 177

HR™ MIN SEC COMPUTER™ B

5¢3 STATE VECTOR (SELENCOCTNTRIC 1950.07

X =2076.3297 KM , DX =%39366859 KM/SEC

Y 1205,3704 KM DY =161493416 KM/SEC

Z 1449,9089 KM DZ =.44335787 KM7SEC
5¢4 STANDARD DEVIATIUNS A PRIORT

X 55e51 M DX SCLI7T5 M/S X 000U ™M DX 0000 M7S
Y 61437 M DY 01821 M/S Y <0000 M DY 0000 M/S
Z  I3Te5 M ~DZ 03715 M/ LTS 0000 M DZ L0000 M/5

5¢5 CORRESPONDING URBTTAL PARAMETERS (SELENUGRAPHIT rRUE“UFUﬁTET~“*““““

SMA 2688.,672 KM ECC «3362E89 APF 182.89Z2  DEG
LAN 152.964 DEG  INC 20,9783 DEG TFP =2719.82 SEC
RCA 1784.,46 KM PALT 46,3745 KM PER 208502 MIN

APO 359277 KM AALT 1854,68 KM TA 2434549 DEG
LAT 19.1579 DEG LONG 2Z217.931 DEG

5e¢6 LUNAR HARMONICS USEDY BOETING R=2

5¢7 DATA ARC LENGTH? Z HRS 40 "MIN SUS= 1391.%

58 DATA SUMMARY?!

STA DATA START STOP NUMBER — STANDARD
NOe. TYPE TIME TIME POINTS DEVIATION  MEAN
62 CC3 51/1425 51/1642 229 02452 -40374

41 c3 5171425 5171557 152 «3391 ~+0612

5¢9 RESIDUAL PLOTS' NOI AVAILABLE

5¢10REMARKS? *%¥*EPOCH REPORT

TIME OF REPORT!? PREPARED BY' GAYLE D. BARROW

DAY 300 5 06 HR » 55 MIN GMT OsDe ANALYST

b}
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5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

Moo nnonna

51 OeDe IDENTIFICATION NO. 3F81M TAPE NOo
ITEM NO. 3F8IM
5¢2 EPOCH DAY 52 » 1 ¢ 33 ' 37.810 GMT SEQe NOe 177
HR MIN SEC “COMPUTER B

5¢3 STATE VECTOR (SELENJCL (TRTC 1950.0) o

X ~=574446199 KM DX 1.7175732 KM/SEC

Y -1585,0758 KM DY =¢23978594 KM/SEC

Z -601.09032 KM DZ  -.80454695 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORT

X 117e2 M DX «06139 M/S X 1172 Kk DX 0614 M/S
Y 28477 M DY 409745 M/S Y 28677 M DY <0974 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.U5 KM ECC 336082 APF 183.246 DEG
LAN 146.686 DEG INC 20,9710 DEG TFP ~133.612 SEC
RCA - 1785431 KM PALT 472186 KM PER 208.552 MIN

- APO 3592.,79 KM AALT 1854470 KM TA 351.801 DEG
LAT 177079 DEG LONG 322.059 DEG

5.6 LUNAR HARMONICS USED' BOEING R-2

57 DATA ARC LENGTH' 11 HRS 5 MIN S05=" 1015,.1
K]

58 DATA SUMMARY!

STA DATA START STOP NUMBER — STANDARD
NOe TYPE TIME TIME POINTS  DEVIATION  MEAN

62 cC3 5171425 51/1642 229 02452 -e0374
41 C3 5171425 5171557 152 <3391 =e0612

5.9 RESIDUAL PLOTS'" NOT AVATLABLE

3¢ IUREMARKSY MAP TIME REPORT FOK SITE 'F°
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 300 » 06 HR » 59 MIN OMT UesDe ANALYOST

&

n
(D
£




5e

SRR - SN
[N NS TS

ORBIT DEIERMINATION REPORT (LUNAR ELLIPSE)

541 OeDe IDENTIFICATION NOe 1B91P TAPE NOe
ITEN NO.— TBYTIP
5.2 EPOCH DAY 232 , 19 ' 45 ' 0,000 GMT SEGe NO. 178
“HRTTMINTTT SEC T 7 TCOMPUTER B
543 STATE VECTOR (SELENC( NTRIC I950+0)
X 1280.9480 KM BX 85293590 KM/SEC
Y =3090,3800 KM DY  +43428957 KM/SEC
7 87415514 KM BZ  +38315684 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORT
X 37.62 M DX 02860 M/5 X 0000 M DX L0000 WM7S
Y 275.0 M DY .05241 M/5 Y ,0000 M__ DY .0000 M/S
7 924.1 M DZ 00600 1,5 7 L0000 M DZ <6000 M/S
5.5 CORRESPONDING ORBITAL PARANMETERS (SELCENOGRAPHTC TRUE OFDATE]

SMA 2765435 KM ECC  +296438 “APF 184340 DEG
LAN  242.473 DEG INC 12.1496 DEG TFP =5021.40 SEC

RCA 1945459 KM PALT 207,503 KM PER 2174491 MIN
APO 3585,10 KM AALT 1847,01 KM TA 2044144 DEG

LAT 5476063 DEG LONG 270.416 DEG

LUNAR HARMONICS USED' LRC 10/25/68

56
5¢7 DATA ARC LENGTH! 2 HRS 0 MIN 50S5= 166.72
5¢8 DATA SUMMARY!
SfA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 232/1947 232/2133 104 «1117 «0138
61 Cc3 23271945 232/2058 71 « 0869 -e 0076
59 RESIDUAL PLOTSY NOT AVAILABLE ‘
5+10REMARKS? ¥¥¥XEPOCH REPORT
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 301 » 02 HR » 59 MIN GMT O0+.Ds ANALYST

s
o
fuz-\’!
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Se ORBIT DETERMINATTON REPORT {LUNARTECLTPSEY

Bel OeDs IDENTIFICATION NU. IBIIF [AP—{: NU o
ITEM NO. 1B91P
562 EPOCH DAY 232 » 21 7 Q0 v 36,930 GMT SEQ. NO. 178

HR = - MIN SEC COMPUTER 8

5¢3 STATE VECTOR (SELENO.ZNTRIC 1950.0)

X 884.13001 KM» DX =~106097223 KM/SEC

Y 1575,6607 KM DY s (4210109  KM/SECT

Z 832483852 KM DZ -.11835408 KM/SEC
5.4 STANDARD DEVIATIGNS A PRIORI

X 3232 M DX +05202 M/S X 32.32 M DX «0520 M/S

Y 161e5 M DY 04871 +/§ Y 1615 M DY 0487 M/S
Z 2713 M DZ +39121 M/S Z 271e3 M DZ «3912 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 276577 KM ECC ¢ 296554 APF 184,364 DEG

~ LAN 241. 747 DEG INC 12,1511 DEG TFP =483.,905 SEC
RCA 1945,57 KM PALT 207.484 KM PER 2174541 MIN

APO 3585.97 KM AALT 1847.,88 KM TA 334.625 DEG
LAT 4032837 DEG LONG 41.1666 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

5¢7 DATA ARC LENGTH! 1 HRS 12 MIN : SOS= 166.18

58 DATA SUMMARY'!

STA DATA START STOP NUMBER STANDARD

NO+ TYPE TIME TIME POTNTS  DEVIATION — MEAN
12 CC3 23271947 23272133 10% STIIT S0T38
61 c3 23271945 23272058 71 « 0869 -.0076

59 RESIDUAL PLOTS' NOT AVAILABLE

5.10REMARKS? MAP TIME REPORT FOR SITE B¢

TIME OF REPORT? - PREPARED BYY OGAYLE D+ BARROW
DAY 301 » 03 HR » 02 MIN GMT OeDe ANALYST
ey

+”
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5.1 0s0s IDENTIFICATION NO. 1892P TAPE NOS
ITEM NO. 1B92P
5.2 EPOCH DAY 232 5 19 45 TT0L000 T GMT T TSEQ. NOs 179
i  HR MIN  SEC COMPUTER 8
5.3 STATE VECTOR (SELENOCENTRIC 195040
X 1281,0490 KM DX 485293451 KM/SEC
Y =3090.3311 KM BY  e43430810 KM/SEC
Z -874414254 KM DZ 438314125 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 18428 M DX .01432 M/S X 40000 M DX 0000 M/S
Y 133.5 M DY 02487 M/S Y L0000 M DY <0000 M/S
Z 445.4 M DZ .00403 M/S 2 .0000 M DZ 40000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA _ 2765.34 KM ECC 296429 APF 1844345 DEG
AN  242.473 DEG  INC  12.1483 DEG  TFP =5021+52 SEC
RCA  1945.61 KM PALT 207,521 KM PER 2174490 MIN
APO T 3585.07 KM AALT 1646.93 KM TA 204142 DEG
LAT _ 5.76050 DEG _ LONG 270.418 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH' 5 HRS 40 MIN S0S= 297846
5.8 DATA SUMMARY '
STA DATA START STOP NUMBER  STANDARD
NOs  TYPE TIME TINE POTNTS —DEVIATION —MEAN
12 CcC3 23271947 23370111 259 73171 - 0104
61  C3  232/1945 23272058 71 02269  =41592
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5410REMARKS ! ¥%**EPOCH REPORT
i
TIME OF REPORTY PREPARED BY" GAYLE D+ BARROW
MIN  GMT OeDe ANALYST

DAY 301 s 03 HR » 34

T

Falls ’».‘;‘\




¢ DI G0 0T

5¢ ORZIT DETERMINATION REPORT (LUNAR ELLIFSE]
5¢1 OeDe IDENTIFICATICN NOs 1B9ZP FAPE NCUs
ITEM NO. 1B92P
5.2 EPOCH DAY 232 » 21 7 0 v 36,930 GMT SEGe. NO. 179
‘ HR MIN SEC COMPUTER B8
5¢3 STATE VECTOR (SELENOCENTRIC 195040}
X 88420683 KM DX =1.6096980 KM/SEC
Y I575,6659 KM DY o (4209511  KM/SEC
Z 832483593 KM DZ =-,11830880 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 17,10 M DX 02520 M’S X 17.10 M DX 0252 M/S
Y 7739 M DY 402418 M/S Y 7739 M OY 20242 M/S
Z 1289 M DZ .19059 M/S Z 1289 M DZ 41906 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 276577 KM ECC «296545 APF 184,368 DEG
LAN 241.746 DEG INC 12. 1498 DEG TFP T =484,025  SEC
RCA 1945,59 KM PALT 207.502 KM PER 217.540 MIN
APO 3585.94 KM AALT 1847,85 KM TA 334,619  DEG
LAT 432811 DEG LONG 4l.1647 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5¢7 DATA ARC LENGTH! 1 HRS 12 MIN SO0S= 2889.1
508 DATA SUMMARY'! .
STA DATA START STOP NUMBER STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 cC3 23271947 23370111 259 e3171 ~«0104
61 €3 232/1945 23272058 71 02249 -e1592
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! MAP TIME REPORT FOR SITE B!

TIME OF REPORT! ’ PREPARED BY' GAYLE D. BARROW
DAY 301 5 03 HR s 36 MIN GMT OeDe ANALYST




A H‘}ﬂ”‘”“'; s

5¢ ORBIT UDETERMINATION REPORT (LUNAR ELLIPSE)
| ITEM NO. 2B91P
5.2 EPOCH DAY 322 s 20 v 36 7 0.000 OGMT SEQs NO. 180
HR  MIN  SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X 34454740 KM DX 029315459 KM/SEC
Y =864+21391 KM DY e 14 T28990  KM/SEC
2 =534.52352 KM DZ +51207849 KM/SEC
. S5eé STANDARD DEVIATIONS, A PRIORI
X 11453 M DX 02177 M’3 X <0000 M DX +0000 M/S
Y 571.1 M DY 29146 N/S Y +OOO0 M DY L0000 M/S
Z 9300 M DZ «43522 M/S Z +0000 M DZ 40000 M/S
565 CORRESPONDING ORBITAL PARAMETERS {SELENOGRAPHIC TRUE OFDATE)
SMA 2689.34 KM ECC «336640 APF 1644653 DEG
LAN - 233,824 DEG INC 11.8615 DEG | TFP 6060429 SEC
RCA 1784.,00 KM PALT 45,9114 "KM - PER 2084586 MIN
_ APO 3594,68 KM AALT 1856.,59 KM TA 177.008 DEG
LAT 3564292 DEG LONG 215.851 DEG
56 LUNAR HARMONICS USED* LRC 10725768
57 DATA ARC LENGTH? 3 HRS 0 MIN 50S8= 273.00
5.8 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NO. TYPE TLME TIME POINTS DEVIATION MEAN
12 CC3 32272036 32272300 226 « 11638 = 0403
61 C3 322/2037 32272144 130 «0611 00300
59 RESIDUAL PLOTS* NOT AVAILABLE

510REMARKS! *%¥%xEPOCH REPORT

TIME OF REPORT? PREPARED BY'" GAYLE U. BARROW
DAY 301 » 03 HR » 53 MIN  GMT OeDe ANALYST




72-100£2C-1

5 ORBIT DETERMINATTION REFPURT TLUNAR ELLIPSE]

5el UeUe IDENTIFICATIUN NUe 2ZBYIP TAPE NUS
ITEM NO. 2B91P
5¢2 EPOCH DAY 322 2277 23 7V 16.,6V0 " GMT SEGW. NO» 180
HR MIN SEC COMPUTER B

53 STATE VECTOR (SELENOCENTRIC 195040)

X =172645954 KM DX =-.47052863 KM/SEC

Y 38118887 KM DY =1e5338781  KM/SEC

Z 232442459 K DZ =1.0493128 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI

X 1le906 M DX 03497 M/S X 1906 M DX <0350 M/S

Y 304.,9 M DY 56633 /5 Y 304,9 M DY 5663 M/5
Z 486.4 M DZ 84442 M/S Z 4864 M DZ <8444 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689454 KM ECC 336949 APF 164.701 DEG
CAN 232813 DEG INC 11,8653 DEG [FP—=1T7.4575 SEC
RCA 1783.30 KM PALT 4542146 KM PER 208610 MIN
APCQ 3595, 78 KM AALT 185769 KM TR 358995  DEG

LAT 332303 DEG LONG 367704 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

5¢7 DATA ARC LENGTH! 1 HRS 44 MIN 50S= 272.98

58 DATA SUMMARY

STA DATA START STOP NUMBER STANDARD

NO«. TYPE TIME TIME POINIS DEVIATION MEAN
14 CcC3 32272036 32272300 226 « 1168 =e U403
61 c3 32272037 32272144 130 «0611 «0300

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! MAP TIME REPORT FOR SITE 1'B!

TIME OF REPORT? PREPARED BY'Y GAYLE D BARROW
DAY 301 » 03 HR » 56 MIN GMT OeDe ANALYST
ey
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ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)

5,
5.1 0s0. IDENTIFICATION NO. 2B92P KPE NO.
| ITEM NO. 2B92P
5,2 EPOCH DAY 322 5 20 7 36 7 0,000 GMT SEGY NO» 18T
HR  MIN  SEC COMPUTER B
5,3 STATE VECTOR (SELENJICENTRIC 195040)
X 3445.4322 KM DX  +29303087 KM/SEC
Y =868.05190 KM DY 74541106 KM/SEC
Z -528.27311 KM DZ  +51490563 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 24850 M DX 01288 M/5 X +0000 M DX 0000 M/S
¥ 382.9 MDY S19273 M/ST Y L0000 MDY S 0000 M/$
Z 613¢7 M . DZ +28658 M/S 2 40000 M DZ 40000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.34 KM ECC 4336629 APF 1654479 DEG
CAN 2322987 DEG INC 12,0170 DEG  TFP 606020 SEC
RCA 1784403 KM PALT 45.9384 KM  PER  208.585 MIN
APO 359%4.64 KM AALT I856¢55 KM TA 177.006 DEG
LAT 3564408 DEG LONG 215.833 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH'* 6 HRS 10 MIN S0S= 16770
5.8 DATA SUMMARY !
STA" DATA START STOP NUMBER  STANDARD
NOe TYPE TIME TIME POINTS DEVTATION "MEAN
124 CCa 32272036 32370229 431 0296 - UOHD
61 c3 322/2037 32272144 130 c0757 <0464
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS* #%¥*EPOCH REPORT

TIME OF REPORTT? PREPARED BYT GAYLE D. BARROW
DAY 301 s 04 HR » 16 MIN  GMT OeDe ANALYST

Y

PRI e




P

L2ei00enn.e

5S¢  ORBIT DETERMINATION REPORT TLUNAR ELLTPSE) T Getied

Del OoDe TDENTIFTCATIUN NUs B9V VAFE NU»
' ITEM NO. 2B92P
52 EPOCH DAY 322y 24V 23 V16,600 OGMI SEQ@e NOs 181
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 195040)

X =172645941 KM DX =¢47028939 KM/SEC

Y 383627394 KM DY =I.5301861T KM7SEC

Z 229618910 KM DZ =1.0547560 KM/SEC
54 STANDARD DEVIATIONS ' A PRIORI

X 24162 M DX 02543 M/S X 260162 M DX 0254 M/S

Y 2U03eZ M DY 37517 M:S Y 2032 M DY 37527 M7S
Z 321.6 M DZ 55536 M/S Z 321l.6 M DZ 45554 M/S

- 55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689454 KM ECC «336939 APF 165526 DEG
CAN 231.977 DEG INC 1Z2.0209 DEG TFP  =17.5115 5tC
RCA 1783.33 KM PALT 45,2411 KM PER 208.,609 MIN
APO 3595.75 KM AALT 1857.66 KN ~TA 358.921  DEG

LAT 320120 DEG LONG 36.7492 DEG

5¢6 LUNAR HARMONICS USED' LRC 10/25/68

57 DATA ARC LENGTH? 1 HRS 44 MIN 505= 167648

5.8 DATA SUMMARY !

STA DATA START STOP NUMBER STANDARD

NO. TYPE TIME TIME POINTS DEVIATION MEAN
12 CC3 32272036 3237029 431 02290 —eUbB&D
61 C3 132272037 322/2144 130 « 0757 « 0464

59 RESIDUAL PLOTSt* NOT AVAILABLE

5« 10REMARKS? MAP TIME REPORT FOR SITE B!

TIME OF REPORT? PREPARED BY' GAYLE D. BARROW
DAY 301 » 04 HR » 19 MIN GMT OeDe ANALYST

TIERTE
LR R




5, ORBIT DETERMINATTON REPCRT TCUNAR ECLIPSE) ]
57T OsDs IDENTIFICATION NOs 2D9IP "AFE NG
A ITEM NO. 2D91P
5.2 EPOCH DAY 326 » 22 V 45 7 0.000 GMT SEG. NOw 182
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCEN/RIC 195040 }
X 259843160 KM DX -+89412052 KM/SEC
Y 1409.,7504 KM DY — .60134660 KM/SEC
Z  1011.3436 KM DZ 39252980 KM/SEC ;
) i i
5S¢4 STANDARD DEVIATIONS A PRIOR] ?
X 22,04 M DX 00872 M/S X 0000 M DX L,0000 M/S
Y 172.5 M DY 05280 M/. Y L0000 M OY L0000 M/S
Z 18669 M DZ 10012 M/S 2 0000 M DZ <0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.04 KM ECC 338276 APF 167317 DEG ;
CAN 179,061 DEG INC 11,9269 DEG ~ TFP =3530.47 SEC
RCA  1779.40 KM PALT 41.3097 KM PER 2084551 MIN
APO 359868 KM AALT 1860.59 KM TA 225331 DEG
LAT 6440124 DEG LONG 21l.144 DEG
56 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH' 3. HRS 0O MIN S0S= 209445
58 DATA SUMMARY
STA DATA START STOP NUMBER  STANDARD
NOs  TYPE TIME TIME POINTS  DEVIATION  MEAN
12 CC3 326/2252 32770109 113 e3111 -~aJ6 76
61 C3 326/2250 327/0109 131 «2898 .0327
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5.10REMARKS! *%%EPQOCH REPORT
TIME OF REPORT? PREFARED BY? GAYLE De BARKRUW
GMT OeDe ANALYST

DAY 301 » 04 HR » 31 MIN




TSy ORBIT OETERMINATION REPORT (LUNARTELLIPSE)

Sel UeDe TDENTIFICATIUN NUe JUYIF TAPENOY
ITEM NOs 2D91P
52 EPOCH DAY 326 » 23V 47 13720 OMi SEQe NO JN-¥4
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =1789,3698 KM DX =—e07396460 KM/SEC
Y =[1eY80UL005 KM DY =I+5780953 KM7SEC
Z =40e333469 KM DZ =-1.0770220 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 1367 M DX 02404 M/S X 16367 M DX «0240 M/S
Y 20,81 M DY 16327 M/S Y 20,81 M DY <1633 M/5
Z 18.93 M DZ .23786 M/S Z 1893 M DZ 2379 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2690.18 KM gCcc 338673 APF 167375 DEG
- LAN 178.472  DEG INC 119247 DEG TFP 203,060 ~SEC
RCA 177909 KM PALT 41.0017 KM PER 208.684 MIN
APG 3601.28 KM AALT 1863.19 KM TA I1Z.5098 DEG
LAT «023823 DEG LONG 358.359 DEG
5¢6 LUNAR HARMONICS USED* LRC 10/25/68
57 DATA ARC LENGTH! 0 HRS 59 MIN S0S5= 2094.5
58 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NGe. TYPE TIME TIME POINTS DEVIATION MEAN
12 3 32672252 32770109 113 »3111 -+0676
61 C3 326/2250 327/0109 131 «2898 «0327
5.9 RESIDUAL PLOTS* NOT AVAILABLE
54 10REMARKS ¢ MAP TIME REPORT FOR SITE D¢
TiME OF REPORT? PRI:.PAKED BY? " OAYLE De BARROW

DAY 301 4 04 HR s 34 MIN

GMT

OeDe ANALYST
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5 ORBIT DETERMINATION REPORT (CUNAR ELLUIPSEY

S5¢l OeDe IDENTIFICATICON NOe 2092P TAPE NOo :
ITEM NO. 2D92P
5.2 EPOCH DAY 326 » 22 7V 45 v 0.000 GMT SEQ. NO. 183
HR  "MIN SEC COMPUTER B

. 543 STATE VECTOR (SELENOCENTRIC 1950.0)

X 2598,8351 KM DX =¢89396948 KM/SEC

Y 1405,7867 KM DY 059994945  KM/SEC

Z 1016,1708 KM DZ 039484993 KM/SEC
S5¢4 STANDARD DEVIATIONS A PRIORI

X 17468 M DX 00704 }'/S X <0000 M DX 0000 M/S

Y 137.0 M DY 04294 M/S Y L0000 M DY 0000 M/S
Z 145.8 M . DZ 08096 M/S Z #0000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2689417 KM ECC «338320 APF 167.306 DEG

LAN 179.060 DEG INC 12.1378 DEG TFP -3530.65 SEC
RCA 177937 KM PALT 4l.2814 KM PER 2084566 MIN

APO 3598497 KM AALT 1860.,88 KM TA 225.329 DEG
LAT 651082 DEG LONG 211.109 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

57 DATA ARC LENGTH! 6 HRS 10 MIN S0s= 21139

58 DATA SUMMARY!

STA DATA START STOP NUMBER STANDARD

NCG. TYPE TIME TIME POINTS DEVTATION MEAN
12 (3 326/2254 32770437 229 o8/ 76 -eUYTU
61 c3 32672250 327/0109 131 05223 ~e2181

59 RESIDUAL PLOTS' NOT AVAILABLE

50 10REMARKS? **¥%¥EPOCH REPORT

TIME OF REPORTY PREPARED BY' GAYLE D. BARROW
DAY 301 » 04 HR s 50 MIN GMT OeDe ANALYST

Y
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5+ —ORBIT DETERMINATTON REPORT (LUNAR ECCTPSET
5l O«De IDENTIFICATICUGN NOes 2ZD92VY TAPE NOe.
ITEM NO. 2D92P
5.2 EPOCAH DAY 326 5 23 7 47 " I3s720 GNT SEW. NOe T83
HP MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X =1789.3390 KM DX =-+07456499 KM/SEC
Y ~=T7T¢373085<4 KM DY =1.57&41479 KM/SEC
Z -39.904200 KM DZ -1.0828454 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X «9724 M DX 01924 M’S X 49724 M DX +0192 M/S
Y 1524 M DY 13122 M75 Y 1544 M DY o 1314 M/7OS
Z 16499 M DZ .18954 M/S Z 16499 M DZ 41895 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2690.32 KM  ECC  +338716 APF  167.363 DEG
LAN 17864171 DEG TINC 1241355 DtG 1'FV 2028174 oLl
RCA  1779.07 KM  PALT 40.9766 KM  PER 2084700 MIN
AFPO 2601457 KM AALT 1663.48 KM VA 1Ze4988 VLD
LAT  +029122 DEG LONG 358.336 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH' O HRS 59 MIN s0s= 21114
5.8 DATA SUMMARY "
STA DATA START sToP NUMBER  STANDARD
NO e TYPE TIME TIME POINTS VEVIATION MEAN
12 CC3 32672252 32770439 229 «8//706 =~ U990
61 €3  326/2250 327/0109 131 05223  =-.2181
5.9 RESIDUAL PLOTS!' NOT AVAILABLE
5.10REMARKS'  MAP TIME REPORT FOR SITE 'D!:
TIME OF REPORT? PREPARED BYV —GAYLE Ds BARROW
DAY 301 » 04 HR » 53 MIN  GMT OeDe ANALYST
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5. ORBIT DETERMINATTON REPORT (LUNAR ELUIPSE]
5.1 0+Ds IDENTIFICATION NOs 3D91P TAPE NO.
ITEM NOe 3D91P
5.2 EPOCH DAY 49 5 6 ' I3 0,000 GMT SEQ. NOe. 184
HR  MIN  SEC COMPUTER B
503 STATE VECTOR (SELENOCENTRIC 195040)
X  =495.03998 KM DX =-+89477494 KM/SEC
Y 297043749 KM DY =.43149985 KM/SEC
Z  1723.0195 KM DZ  +12630056 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 11242 M DX 15021 M, . X 0000 M DX 0000 M/S
Y 481.5 M DY .22309 /3 Y <0000 M DY <0000 M/$S
Z 85649 M DZ .30386 M/S Z +0000 M DZ .0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2688472 KM ECC 4337020 APF  181.105 DEG
AN 184,365 DEG  INC 20,7005 DEG _TFP  —4854.58 SEC
RCA 1782457 KM PALT 44,4767 "KM  PER 2084514 MIN
APO  3594.87 KM  AALT 1856.78 KW TA 201.740 DEG
LAT  7.88795 DEG LONG 205.874 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
507 DATA ARC LENGTH' 3 HRS 0 MIN S0S= 986465
548 DATA SUMMARY!
STA DATA START STOP  NUMBER  STANDARD
NOe TYPE TIME TIME POINTS — DEVIATION — MEAN
51 C3 4970614 4970652 39 SII9T =+0793
41  CC3 4970705 49/0834 181 02617  =.1138
12 C3 4970706 4970709 T <0263 <0B36
12  CC3 4970613  49/0659 43 01859  =+0529
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+ 1OREMARKS*

**¥*¥EPOCH REP

ORT

T IME OF REPORTT
DAY 301 s 06 HR » 14 MIN

GMT

PREPARED BY" GAYLE L . BARROW

OeDe ANALYST
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5

ORBTT DETERMINATION REPURT (LUNARELLTPSE)
5el OUeDs ITDERTIFICATION NU. 3D9IP TAPE NU.
' i ITEM NO. 3D91P
5ol EPOCH DAY &9 5 7 V37 25310 T GMT SEWUe. NU. 18%&
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 195040) |
X =535,43656 KM DX 17306770 KM/SEC
Y =1588,8385 KM DY T=eZ22742026 KM/SEC
Z =-609+95634 KM DZ =e79130784 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 83,72 M DX «30036 M/S X 83e72 M DX +3004 M/S
Y 13,26 M DY «55290 M/5 Y I3.26 M DY +5529 M/5S
Z 1072 M DZ 481382 M/S Z 107.2 M DZ .8138 M/S
55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.87 KM ECC 0337487 APF 181.141 DEG
LAN 183.633 DEG INC 20,6982 DEG TFP  =89.1437 SEC
RCA 1782.07 KM PALT 43.9799 KM PER 208647 MIN
APO 359766 KM AALT IB59.57 KM TA 354507 “DEG
LAT 153697 DEG LONG 359.561 DEG
566 LUNAR HARMONICS USED' LRC 10/25/68
5e¢7 DATA ARC LENGTH? 1 HRS 16 MIN S0S= 986611
508 DATA SUMMARY!
STA DATA START STOP NUMBER STANDARD
NOe TYPE TIME TINME POINTS DEVIATION MEAN
41 C3 495/061% 4970652 39 « 1191 =0793
41 cC3a. 4970705 4970834 181 02617 ~¢1138
12 C3 4970706 4970709 [ 20263 U836
12 CcC3 4970613 49,0659 43 «1859 -o0529
569 RESIDUAL PLOTS* NOT AVAILABLE
5¢10REMARKS! MAP TIME REPORT FOR SITE 1Dt
TIME OF REPORTT PREPARED BYT GAYLE D> BARROW
DAY 301 5 06 HR" » 16 MIN GMT OeDe ANALYST




5« ORBIT DETERMINATTON REPORT (LUNARTELLTPSE)

5¢1 OsDe IDENTIFICATION NO. 3D9ZF TAPE NOo

) ITEM NO. 3D92P

5.2 EPOCH DAY 49 » 6 7 13 ' 0.000 GMT SEQ@. NOe 185
HR MIN SEC COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRfC 195040)

X =493040974 KM DX =e8918703# KM/SEC

Y 296144340 KM DY =443577623 -~ KM/SEC

Z 173940247 KM DZ e13185122 KM/SEC
54 STANDARU DEVIATIONS A PRIORI

X 38459 M DX 05313 M/S X «0000 M DX 40000 M/S

Y 1619 M DY 07727 M/S Y 0000 M DY .,0000 M/S
Z 285.7T M DZ 10416 M/S Z L0000 M DZ 0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688.78 KM ECC 337032 . APF 181.391 DEG

LAN 184,140 DEG INC 21.2646 DEOG TFP =4854.75  SEC
_RCA 1782058 KM PALT 4444878 KM PER 208.521 MIN

APO  3594,99 KM AALT 1856,90 KM TA 201.739 DEG
LAT 819076 DEG LONG 205847 DEG

5¢6 LUNAR HARMONICS USED' LRC 10/25/68

Se7 DATA ARC LENGTH! 6 HRS 10 MIN §0S= 22068

-

58 DATA SUMMARY

STA DATA START STOP NUMBER STANDARD

NOs TYPE TIME TTME POINTS - DEVIATION MEAN

41 03 4970614 49570652 39 «6288 =% 1648~
41 cC3 4970705 4971203 412 «9160 -e0397
1< C3 4970706 49/0709 4 « 0161 ~1e7539
12 cc3 4970613 49/0659 43 e 7675 ~e2398

- 509 RESIDUAL PLOTS®' NOT AVAILABLE

5+10REMARKS* *#¥%#EPQCH REPORT

TIME’O# REPORT T PREPARED BYY  GAYLE De BARRUW
DAY 301 » 06 HR » 32 MIN GMT OeDe ANALYST

a1
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5. ORBIT DETERMINATTON REFPORT (LUNAR ELLTPSE)
Bel Oele IDENTIFICATIOWN NOe 3DYLF FTAVE NUe
ITEM NQOe« 3D92P
52 EPOCH DAY 49 [V 32 V25,310 GMi SEW e NUW 180
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCEWTRIC 1950.0)
X =534,02546 KM DX 147250155 KM/SEC
TETTTTITIETTT Y T =158866098 KM U TUTTUTTTTDY T = 21715187 T KM/SECT T T
2 _'611:83822 KM DZ -«80640315 KM/SEC
Se&4 STANDARD DEVIATIONS A PRIORI
X 30,06 M DX «10563 M/S X 30.06 M DX 1056 M/S
Y 3JeDC6iI M DY 18963 My 2 Y Js0061 M Uy s LBI90 N7 S
Z 33,42 M DZ 27649 M/S Z 33642 M DL 2765 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.93 KM ECC 337500 APF 181,428 DEG
TAN 183,409 DEG INC 212623 DEG — TFP =89,3288  SEC
RCA  1782.08 KM PALT 43,9890 KM PER  208.654 MIN
APQ 359 7,178 KM AALT 1859,69 KM 1A A54 495 DEG
LAT  1.47744 DEG LONG 359.608 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

5.7 DATA ARC LENGTH' 1 HRS 16 MIN S0S= 22048

5.8 DATA SUMMARY®
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION MEAN
41 C3 4970614 49700657 39 «e5288 —e 1048
41 cc3 4970705 4971203 412 «9160 -.0397
12 [efc) 4970706 49 /0709 [ o U1b1 =10 (D039
12 cc3 4970613 4970659 43 27675 -e2398

5.9 RESIDUAL PLOTS' NOT AVAILABLE

5+10REMARKS ! MAP TIME REPORT FOR SITE D!
TIME OF REPORT? PREPARED BY? GAYLE De .ARROW

DAY 301 » 06 HR s 35 MIN

GMT

OeDe ANALYST
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5e ORBTT DETERMINATION REPORT (LUNAR ELLTPSE)
5el OsDe IDENTIFICATION NOe ZF9LP TTAPE NO.
ITEM NOe 2F91P
5¢2 EPOCH DAY 329 » 6 ' 50 ' (0,000 GMT SEQ. NO., 18%
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELEMNOCENTRIC 195040)
X 497.88651 KM DX =1e4923542 KM/SEC
Y 194242242 KM DY -.12939110° KM/SEC
2 132242630 KM DZ =e12492001 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 92,12 M DX «01122 M/S X <0000 M DX 40000 M/S
Y 344,2 M DY .05208 M/§ Y L0000 M DY L0000 M7S
2 4T4e5 M DZ 419389 M/S Z <0000 M DZ 40000 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689429 KM ECC 336754 APF 169.554 DEG
LAN 146,889 DEG INC 11.6232 DEG TFP  =1849+.17 SEC
RCA 1783.66 KM PALT 4545704 KM PER 208580 MIN
APO 3594.91 KM AALT I856.,82 KM TA 2682763 DEG
LAT 11,3792 DEG LONG 224+968 DEG
56 LUNAR HARMONICS USED' LRC 10/25/68
5¢7 DATA ARC LENGTH! 3 HRS 0 MIN S0S=  3490.1
5.8 DATA SUMMARY " |
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS DEVIATION —MEAN
| 3 32970706 32970916 159 <3667 <0031
12 CcC3 329/0650 329/0916 190 «3809 «0562
59 RESIDUAL PLOTS* NOT AVAILABLE
5¢10REMARKS? *%*EPOCH REPORT
TIME OF REPORT? PREPARED BYY GAYLE D+ BARROW
DAY 301 » 05 HR s 07 MIN GMT OeDe ANALYST

P
b3l s
o558




WieTinncees

5+ ORBTT DETERMINATTON REPURT (LUNAR ECCIPSE] —
. wf_,,déz - ]
5¢1 OeDe [DENTIFITCATIO NOe ZF9IF TAPE NUe
: ITEM NOs. 2F91P
52 EPOCH DAY 329 » 7 v 21 ¥ 15,180 GMT SEQe NOe 186
MR MIN  SEC COMPUTER B
5¢e3 STATE VECTOR (SELENOCCNTRIC 195C.0)
X =1760.5457 KM DX =431690170 KM/SEC
Y 2584695266 KM DY =1s5636897 KM/SEC
) Z 12721922 KM DZ =1.,0627704 KM/SEC
Se4 STANDARD DEVIATIONS A PRIORI
X 40995 M DX 007542 M/S X 46995 M DX #0754 M/S
Y 136.6 M DY 28285 1 /S Y 1366 M DY elBL8 M/S
Z 3456 M DZ 39403 M/S Z 345.,6 M DZ 3940 M/S

5¢5 CORRESPONDING

ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA  2689.56 KM ECC «336963 APF 169.610 DEG
LAN I46¢567 DEG TTNC 1163U1 DEG 'FP 25,9619 SET
RCA 1783428 KM PALT 45,1884 KM PER  208.612 MIN
AVYO 309584 KM AALT 180 (e (D KM 1A 12971V VEL
LAT 176544 DEG LONG 317.949 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

547 DATA ARC LENGTH! 0 HRS 28 MIN S0S= 3487.1

5.8 DATA SUMMARY?!
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION — MEAN
41 C3 32970706 32970916 159 3667 J003T
12 CC3  329/0650 329/0916 190 «3809 00562

5.9 RESIDUAL PLOTS* NOT AVAILABLE

5¢10REMARKS ! MAP TIME REPORT FOR SITE tF?
YTIME OF REPORT? PREPARED BY' GAYLE D. BARROW
DAY 301 s 05 HR s 10 MIN  GMT Oe¢De ANALYST

......
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5. ORB1T DETERMINATTON REPORT (LUNAR ELUTPSE:
51 UsDs IDENTIFICATIUN NOs ZFI2P “TAPE NOUS
ITEM NO. 2F92P
TTTTTTTTTTBZ EPOCH T DAY 329 5 6 050 702000 GMT SEQs NOw 187
HR  MIN  SEC COMPUTER B

5.3 STATE VECTOR (SELENOCENTRIC 195040)
X 499440182 KM DX ~=1.4925383 KM/SEC
Y 1936.5785 KM DY T=.13028617 KM/SEC
Z_ 1329,9874 KM DZ =+12170464 KM/SEC

544 STANDARD DEVIATIONS A _PRIORI
X 24426 M DX .00279 1'°S_ X 0000 M DX .0000 M/S
Y 86.94 M DY .01482 M/S Y L0000 M DY L0000 M/S
Z 11843 M  DZ ,05141 M/S Z L0000 M NZ .0000 M/S

5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689¢32 KM ECC 4336764 APF 1684780 DEG
LAN  147.637 DEG  INC  11.8884 DEG TFP =1849.18 SEC
RCA 1783465 KM PALT 45,5647 KM PER 2084584 MIN
APO  3594,99 KM  AALT 1856.90 KM  TA  268.763 DEG
LAT 11,6045 DEG _ LONG 224.916 DEG

5.6 LUNAR HARMONICS USED!® LRC 10/25/68

5.7 DATA ARC LENGTH! 6 HRS 10 MIN- S0S= 861842

5.8 DATA SUMMARY!
STA DATA START STOP NUMBER  STANDARD
NOe TYPE TIME ™ TIME POINTS — DEVIATION — MEAN
1 C3 32970706 32970917 60 SGIT5 <105
41  CC3 32971023 329/1247 197 4614  =.0019
12 CC3 32970650 32970917 191 4389 <0282

' 59 RESTDUAL PLOTST NOT AVATLCABLE

5e¢ IOREMARKST ¥#F¥EPQOCH REPORT

TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

DAY 301 » U5 HR » D51 MIN

GMT

OeDe .. ALYST

T
ariat
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5¢ ORBIT DETERMINATION REPORT (LUNAR ELLIPSE]
Tel OeDe I[DENTIFICATIUN RUe 2FIZF TTAPE NO
{TEM NQ. 2F92P
5¢2 EPOCH DAY 329 » 7 ¢ 21 T 15,180 GMT SEQ@s NO. 187
HR MIN SEC. COMPUTER B
5¢3 STATE VECTOR (SELENOCLNTRIC 195040)
X =176044591 KM DX =e31813011 KM/SEC
Y 252.64626 KM DY =1.5590588 KM/SEC™
Z 13291242 KM DZ ~1.0691961 KM/SEC
5«4 STANDARD DEVIATIONS A PRIORI
X 1.861'M DX «01969 M/S X le861 M DX #0197 M/S
Y 3654 M DY WOTIGLETM,ST T Y T 36854 M DY T W O0T1IH4TM/S
Z 89,91 M D2 09845 M/S Z 89e91 M DZ 0985 M/S
5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689460 KM eECC ¢336971 APF 168.835 DEG
LAN 147.310 DEG TRC I1.89%51 DEG TFP 259689 SEC
RCA 1783.28 KM PALT 45,1899 KM PER 2084616 MIN
APO 3595.91 KM AALT I857.82 KM TA 159954 DEG
LAT 1496278 ‘DEG LONG 317.947 DEG
56 LUNAR HARMONICS USED' LRC 10725768
5¢7 DATA ARC LENGTH:? O HRS 28 MIN 505= 86174
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER STANDARD
" NOe. TYPE TIME TIME POINTS DEVIATION MEAN
41 3 32970706 32970917 160 e 4175 e1051
41 CC3 32971023 326/1247 197 4614 -+0019
12 CC3  .229/065U 32970917 191 ° 4389 0282
59 RESIDUAL PLOTS:! NOT AVAILABLE
5¢10REMARKS? MAP TIME REPORT FOR SITE T'F¢
TIME OF REPORT?® PREPARED BYt' GAYLE D. BARROW
DAY 301 o U5 HR » 54 MIN GMT OeDe ANALYST




D3%. 1007 20«1
5. ORBIT DETERMINATION REPORT (LUNAR ELLIPSE)
5.1 OeDe IDENTIFICATION NOe 3F91P TAPE NO.
ITEM NOe. 3F91P
5.2 EPOCH DAY 52 » 0O 7 50 ' 0,000 GMT SEQ. NO. 188
HR  MIN SEC COMPUTER B

503 STATE VECTOR (SELENOCENTRIC 1950.0)

X =2071,5079 KM DX =.40445824 KM/SEC

Y 1232.1142 KM DY -1.1407920 KM/SEC

Z  1458,1766 KM DZ -.43826780 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI

X 32342 M DX 06458 M. S X <0000 M DX +0000 M/S

Y 2995 M DY 12324 M/S Y 0000 M DY .0000"M/S
Z 719.3 M DZ 026410 M/S Z <0000 M DZ L0000 M/S

5¢5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)

SMA 2688436 KM ECC  «335846 APF 183.414 DEG

LAN 146.891 DEG INC 20,8499 DEG TFP  =2749.93 SEC
RCA 1785449 KM PALT 47.3984 KM PER 208472 MIN

"APO 3591.24 KM AALT 1853.15 KM  TA 242,840 DEG
LAT 19,0132 DEG LONG 211.682 DEG

5.6 LUNAR HARMONICS USED' LRC 10/25/68

5.7 DATA ARC LENGTH! 3 HRS 0 MIN SO0S= 472543

5.8 DATA SUMMARY '

STA DATA START STOP NUMBER STANDARD

NOe. TYPE TIME TIME POINTS DEVIATION MEAN
62 <3 5270127 5270312 175 « 3139 e 1235
62 CC3 52/0052 52/0113 18 + 4584 « 0084
12 C3 52/0054 5270113 20 24288 =eU&426
12 cc3 5270124 5270313 198 e3324 ~-e1372

5.9 RESIDUAL PLOTS* NOT AVAILABLE

5¢10REMARKS ¢ *#*EPOCH REPORT

TIME TR TREPORTE TEITEIEED BY® GATLE we cARRCH

DAY 300 4 07 HR s 28 MIN GMT OeDe ANALYST




D2-103220x1

5e  ORBIT OETERMINATIUN REPURT TLUNAR ELLIPSET
501 UODQ ]DEIQ'IFICK'IO‘W\]O. 3F9IV TAPE NOo
ITEM NO. 3F91P
5.2 EPOCH DAY 52 » 1 v 33 7V 37,810 GHMT SEQs NOe 188
HR MIN SEC COMPUTER B
53 STATE VECTOR (SELENOCENTRIC 1950.0)
X =572.97073 KM DX 17193873 KM/SEC
Y ~1584,3041 KM DY =+239B5779 KM/SEC
Z =604+60323 KM DZ ~¢80067052 KM/SEC
5e¢4 STANDARD DEVIATIONS A PRIORI
X B86.47T M DX 27027 M. S X BbeltT M DX 2703 M/S
Y 173.6 M DY 28343 M/S Y 173.6 M DY 2834 M/S
Z 3732 M DZ 66654 M/S Z 3732 M DZ <6665 M/S
505 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 2689.,22 KM ECC e336062 APF 183+412 DEG
AN T46.464 DEG INC 20,8509 DEG TFP =131.522 SEC
RCA 1785e47 KM PALT 47,3841 KM PER 2Q84572 MIN
APO 3592.,96 KM AALT 1854,.,87 KM TA 351930 DEG
LAT 1.65649  DEG LONG 322.109 DEG
546 LUNAR HARMONICS USEDY LRC 10/25/68
T 567 DATA ARC LENGTH? 0 HRS 40 MIN S508= 4725.1
58 DATA SUMMARY?*
STA DATA START STOP NUMBER STANDARD
NOs TYPE TIME TIME POINTS DEVIATION MEAN
62 C3 5270127 52/0312 175 e3139 ¢« 1235
62 CC3 5270052 5270113 18 04584 « 0084
12 C3 5270054 52/0113 20 <4288 —e 0426
12 CC3 5270124 5270313 198 e3324 -s1372
59 RESIDUAL PLOTSt NOT AVAILABLE
- 5410REMARKS? MAP TIME REPORT FOR SITE tF1¢

TIME OF REPOURTT
DAY 300 » 07 HR » 31 MIN

GMT CeDo

PREPARED BYYT GAYLE . . BARROW
' ANALYST




5¢ ORBIT DETERMINATION REPORT (LUNARTELLIPSE)

ARl B

551 0+Ds IDENTIFICATION NO. 3F92P TAPE NO%
ITEM NO. 3F92P
5.2 EPOCH DAY 52 5, U ¥ 50 ' 0,000 GMT SEQ. NOe 189
4R MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =207844444 KM DX -.40595683 KM/SEC
Y  1239,0097 KM DY <=1.1379357 KM/SEC
Z  1442,3707 KM DZ -e44423926 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 13643 M DX ,02705 M.S X 0000 M DX 40000 M/S
Y 1268 M DY 05577 M/S ¥ 0000 M DY 0000 M/S
2 3064 M DZ o11853 M/S Z L0000 M DZ .0000 M/S
545 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA 268832 KM ECC  +335876 APF  184.154 DEG
LAN  146.138 DEG INC  20.3250 DEG TFP =2749.88 SEC
RCA 178538 KM PALT 47.2895 KM PER  208¢467 MIN
APO 3591426 KM AALT 185317 KM TA 242.636 DEG
LAT  18.6454 DEG .LONG 211.774 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
57 DATA ARC LENGTH! 6 HRS 10 MIN S0S= 38063
5.8 DATA SUMMARY *
STA DATA START STOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS  DEVIATION — MEAN
6l T3 5270127 5270312 175 e 0845 s 4009
62 cC3 5270052 52/0113 18 +8803 -e4951
12 3 5270054 5270113 70 8708 = 2827
12 cC3 52/0124 5270643 414 #9102 ~e2353
5.9 RESIDUAL PLOTS' NOT AVAILABLE )
5+10REMARKS ! **%EPOCH REPORT

TIME OF REPUKRTY PREFPARED BYT

GMT

GAYLE L+ BARROUW
O.Ds ANALYST

DAY 300 s 07 HR » 51 MIN

‘;W%

PO )




SR TN

5. ORBIT DETERMINATTON REPORT TUUNAR ECLTPSE)
5e1 OeDs IDENTIFICATION NO» 3F9ZP TAPE NU»
ITEM NO. 3F92P
52 EPOCH DAY 52 » 1 V33 ¥V 37,810 GMT SEQe NOe 189
HR  MIN SEC COMPUTER B
5¢3 STATE VECTOR (SELENOCENTRIC 195040)
X =574491238 KM DX  1.7253948 KM/SEC
Y —=1580,2103 KM DY =e246246968 KM/ SEC
2 -613.02512 KM DZ -.78590140 KM/SEC
5¢4 STANDARD DEVIATIONS A PRIORI
X 38632 M DX 11300 M/S X 3832 M DX 1130 M/S
Y 78.25 M DY 012279 M/b Y 780&5 M DY 012&8 M/5
Z 16646 M DZ 28723 M/S 7 16646 M DZ 42872 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.17 KM ECC 336098 APF 184,155 DEG
AN 145.710 DEG — INC ~20.3267 DEG TFP =I31.481  SEC
RCA  1785.34 KM PALT 4742541 KM PER  208.566 MIN
APO 3592.,99 KM AALT 1854,90 KM VA 3Dl eY31 UEG
LAT 135847 DEG _ LONG 322.039 DEG
5.6 LUNAR HARMONICS USED' LRC 1U/25/68
57 DATA ARC LENGTH' O HRS 40 MIN S0S= - 38063
5.8 DATA SUMMARY?
STA DATA START STOP NUMBER  STANDARD
NO.  TYPE. TIME TIME POINTS ~ DEVIATION  MEAN
62 C3 5270127 5270312 175 JB845 TG009
62 cc3 52/0052 52/0113 18 <8803 -e4951
12 c3 5270054 5270113 20 <8708 = 2827
12 cC3 52/0124 52/0643 414 #9102 ~¢2353
59 RESIDUAL PLOTS' NOT AVAILABLE
5+10REMARKS ¢ MAP TIME REPORT FOR SITE 1F)
TIME OF REPORT? PREPARED BYT GAYLE [ . BARROW
DAY 300 5 07 HR » 54 MIN  GMi OeDe ANALYST

T

& 4
fakl L e




S s Eats oL IO (8

5. ORSTT DETERMINATION REPORT (LUNAR ELLIPSE)

5.1 0.Ds IDENTIFICATION NO. 3D9INM | " TTAPE NO.
ITEM NO. 3D91M
5.2 EPOCH DAY 48 5 19 7 42 v 04000 GMT SEQ, NO. 190
HR  MIN  SEC __COMPUTER B

5¢3 STATE VECTOR (SELENOCENTRIC 155040}

X =191436381 KM DX =+90749793 KM/SEC

Y 3092.0204 KM DY =+31795261 KM/SEC

Z  1671.2514 KM DZ  +19397786 KM/SEC
5,4 STANDARD DEVIATIONS A PRIORI

X 23406 M DX 403835 M/S X 40000 M DX .0000 M/S
Y 119.3 M DY 06046 M,5 ¥ L0000 M DY 0000 M/$S
Z 22945 M DZ 07696 M/S Z 40000 M DZ ,0000 M/S

55 CORRESPONDING ORBITAL PARAMETERS {(SELENOGRAPHIC TRUE OFDATE)

SMA 2688.86 KM ECC «336760 APF 180.854 DEG
LAN 190.178 DEG INC 20.9257 DEG TFP =5177.04 SEC
RCA 1783436 KM PALT 45.2685 KM PER 2084530 MIN
APO 3594435 KM AALT 1856.26 KM TA 196587 DEG
LAT 614503 DEG LONG 206532 DEG

5.6 LUNAR HARMONICS USED!

LRC 10/25/68

5.7 DATA ARC LENGTH' 2 HRS 40 MIN . " 50S= 749437

5.8 DATA SUMMARY!
STA DATA START sTOP NUMBER  STANDARD
NO. TYPE TIME TIME POINTS DEVIATION —WEAN
62 C3 4872013 5872203 157 S2029 S030T
62 cC3 4871942 4872003 20 <0775 -.0757
12 cca 4872013 48/2157 166 “1894 = 0189

5.9 RESIDUAL PLOTST NOT AVAILABLE

5+ TOREMARKS? ¥¥¥EPOCH REPORT

TIME OF REPOR

T

PREPARED BY' GAYLE D. BARROW

DAY 301 » 06 HR » 53 MIN GMT . UeDe ANALYST




02-100820-{

5e URBIT DETERMINATTON REPORT (LUNARTECLTIPSE]
Sed Uele [UENTIFITCATION NG 3DYIM TAPE NUe
ITEM NO. 3091M
5,2 EPOCH DAY 49 5 7 7 32 725,310 GMT SEGs N0 190
HR  MIN SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 1950.0)
X =533.89098 KM DX  1.7283083 KM/SEC
Y =1589, 1317 KM DY =+ 22283268 KM/SEC
Z -610402192 KM DZ ~.79816282 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 134e5 M DX 09973 M/S X 13445 M DX +0997 M/S
Y 27.82 MDY W12733 ;S Y 27,82 MDY L1273 W/S
7 58409 M DZ +22933 M/S Z 58409 M DZ 42293 M/S
5,5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.99 KM  ECC 4337567 APF  181.125 DEG
AN 183.632 DEG INC 20,9532 DEG  TFP —=88,0902 SEC
RCA  1781.94 KM PALT 43.8480 KM  PER  208.661 MIN
AP0 3598.04 KM AALT 1859.95 KM TA 354.571 DEG
LAT 1453787 DEG LONG 359.611 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5.7 DATA ARC LENGTH' 11 HRS 47 MIN S0S= 470439
5.8 DATA SUMMARY? )
STA DATA START STOP NUMBER  STANDARD
NOs TYPE TIME TIME POINTS —DEVIATION —MEAN
62 C3 4872013 4872203 152 02029 e UIUT
62  CC3 4871942 48720073 20 <0775  =+0757
12 CC3 4872013 ZB77I57 155 ~T89% =, 0TBY
5.9 RESIDUAL PLOTST NOT AVATLABLE
5 TOREMARKS? MAP TTME REPORT FOR SITE DT
TIME OF REPORT! PREPARED BY' GAYLE De. BARROW
DAY 301 > U6 AR 3 57 MIN —GMT OsDe " “ALYST




152-100220- 1

5% ORBIT DETERMINATION REPORT (LUNAR ELLIPSE]
5.1 0.0+ IDENTIFICATION NO. 3F91IM TAPE NO.
' ITEM NO. 3F91M
5.2 EPOCH DAY 51 5 14 ' 25 7 0,000 GMT SEG. NO. 191
HR  MIN  SEC COMPUTER B
5.3 STATE VECTOR (SELENOCENTRIC 195040)
X _-2076.0513 KM DX =+39379966 KM/SEC
Y 1204490027 KM DY =1.1490843 KM/SEC
Z 145046108 KM DZ -.44382547 KM/SEC
S5e4 STANDARD DEVIATIONS £ PRIORI
X 55,75 M DX 401165 M S X L0000 M DX ,0000 M/S
Y 61.61 M DY 01804 F,S Y 0000 M DY. 0000 M/S
Z 132,0 M DZ ,03682 M/S__'Z L0000 M DZ ,0000 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2688.43 KM ECC 4336302 APF  182.968 DEG
LAN  152.894 DEG INC 26,9671 DEG  TFP =2719.85 SEC
RCA  1784.30 KM PALT 46,2135 KM PER 2084480 MIN
AP0 3592,55 KM AALT 1854.46 KM~ TA  243.539 DEG
LAT 19,1760 DEG  LONG 217.930 DEG
5.6 LUNAR HARMONICS USED' LRC 10/25/68
5,7 DATA ARC LENGTH' 2 HRS 40 MIN S0S= 325240
5.8 DATA SUMMARY !
STA DATA START STOP NUMBER  STANDARD
NOs " TYPE TIME TIME POINTS DEVIATION MEAN
64 cC3 o171425 52171644 229 Y4 NN —eUl39Y
41  C3 51/1425  51/1557 152 3807  -.0164
5.9 RESIDUAL PLOTS' NOT AVAILABLE

5¢10REMARKS! **¥#EPOCH REPORT

TIME OF REPORTT?
DAY 300 » 07 HR » 10 MIN

PREPARED BYY GAYLE D. BARROW
GMT OeDe ANALYST

Wl
B~ Ll




0

[y

2= 10N"77 .1

5, ORBTT DETERMINATICN REPURT TCUNAR ELLIPSE]
Del UsDe LUDENTIFICATION NUa 3FFIM TAPE NU.
< ITEM NO. 3F91M
5¢2 EPOCH DAY 52 1 73377 37,810 GMT SEQ. NGO 191
HR  MIN SEC COMPUTER 8
5¢3 STATE VECTOR (SELENOQCENTRIC 195040)
X =573493239 KM DX 1.7171186 KM/SEC
Y =1585.8321 KM DY ~=023920963 KM/SEC
7 =-602.33804 KM DZ =-.80403576 KM/SEC
5.4 STANDARD DEVIATIONS A PRIORI
X 117¢7 M DX +06131 M/S X 1177 M DX 0613 M/S
Y 29,05 M DY 09821 M/% Y 2905 M Uy e 0982 M7S
Z 82419 M DZ 412519 M/S Z 8219 M DZ 1252 M/S
5.5 CORRESPONDING ORBITAL PARAMETERS (SELENOGRAPHIC TRUE OFDATE)
SMA  2689.27 KM ECC  +335765 APF 183,256 DEG
LAN 146,638 DEG  INC 20.9693 DEG — TFP =I32.574 SEC
RCA 178631 KM PALT 48,2181 KM PER 2084578 MIN
APQO 3092e24 KM AALT 1854,15 KM 1A 351872 VEG
LAT 174182 DEG LONG 322.087 DEG
56 LUNAR HARMONICS USED' LRC 10/25/68
5«7 DATA ARC LENGTH' 11 HRS 5 MIN SO0S=  3171le4
508 DATA SUMMARY! |
STA DATA START STOP NUMBER STANDARD
NO. TYPE . TIME TIME POINTS  DEVIATION  MEAN
62 CC3 5171425 5171642 2729 <2971 =.0139
41 c3 51/1425 51/1557 152 03807 ~e0164
5.9 RESIDUAL PLOTS' NOT AVAILABLE
5¢ 10REMARKS ! MAP TIME REPORT FOR SITE 1F¢
TIME OF REPORT! PREPARED BY' GAYLE D. BARROW

MIN GMT OeDe ANALYST

DAY 300 5, 07 HR » 14




USE FOR TYPE™"ITTEN MATERIAL ONLY

e BEAPEINE conean

NUMBER D2-100820-1
REV LIR :

APPENDIX B

This section contains the plots -7 doppler residuals resulting from the various
cases, The key described in App:

dix A also applies to this data.

U3 4802 1434 REV ., 8-65%
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