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ABSTRACT

The report contains a detailed evaluation of the Gemini
8 inertial guidance system accuracy during the ascent and
reentry phases of the mission. An analysis of the external
tracking instrumentation accuracy during ascent is also in-
cluded. The results of the error analyses are used to con-
struct a reference Gemini 8 trajectory for the ascent and

reentry portions of the mission.

Postflight reconstructions of the Gemini and Agena
trajectories during the rendezvous interval are differenced
and compared with the onboard rendezvous radar relative
position measurements in an attempt to evaluate the on-

board radar accuracy.
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1. INTRODUCTION AND SUMMARY

Gemini Flight No. 8 was launched on 16 March 1966 from Complex
19 at Cape Kennedy, Florida. The major objective accomplished on this
flight was rendezvous and docking of the Gemini spacecraft with the Agena
target vehicle. This report, submitted to the NASA Manned Spacecraft
Center by TRW Systems in response to Task MSC/TRW G-14 of the Mission
Trajectory Control Program, presents the results obtained from analysis
of the inertial guidance system (IGS) performance during ascent and reentry
flight phases and provides a reconstruction of the spacecraft trajectory

during ascent and reentry.
The following is a brief summary of the analysis results:

a) The inertial guidance system (IGS} performance during
ascent was satisfactory. Best estimates of the IGS
errors at SECO +20 seconds are as follows:

Ax = +896 50 ft Ax = +5.1 0.5 ft/sec
Ay = -617 £200 ft Air -5.3 2.0 ft/sec
Az = $+985 £100 ft Az = +11.0 £2.0 ft/sec

b) A set of IGS and tracking system error source coefficients
was derived from analysis of the position and velocity com-
parisons between IGS telemetry and tracking system data.
Recovered IGS error sources that contributed significantly
to the explanation of the observed differences were:

Velocity error

contribution
in IGS coordinates
Coefficient (ft/ sec)
X axis Ax
X accelerometer
scale factor +199 £30 ppm +5.0
y axis A'z
X accelerometer
bias +45.5 10 ppm g -1.1
Z accelerometer
bias +84.1 10 ppm g +0.9
Z accelerometer
misalignment —~
toward x +38 £37 sec -4.6
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c)

d)

Velocity error

contribution
in IGS coordinates
Coefficient (ft/sec)

Z axis Az
X gyro spin axis o

unbalance -1.1 £0.44 /hr/g +10. 6
Z gyro input axis o

unbalance -0.18 £0.30 /hr/g -6.3
IGS azimuth

misalignment +57 £18 sec +6.9

Significant tracking system bias errors recovered from
analysis were:

Velocity error
contribution
in IGS coordinates
SECO +20 sec

Coefficient (ft/sec)
MISTRAM I
P 100K bias -2.2 0.5 ft Ay = +28.5
Refraction
(P 100K) +2 +1 ppm Ay = -10
MISTRAM II
P bias +1.5 1.0 ft Ay = -2.7
GE Mod I

No GE Mod III bias errors were found to be significant
relative to the random error in the system. The random
error, though nominal, is very large (10-100 ft/sec) late
in flight at the lower elevation angles.

A reentry IGS evaluation and trajectory reconstruction is
attempted by comparing guidance system output with nominal
trajectory characteristics during the terminal phase of
descent. No major IGS errors are apparent; however,
incorrect initial conditions used in the navigation contributed
approximately 10 n mi of downrange miss. No reentry
tracking data were available.
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e} A comparison between rendezvous radar measurements and
calculated values from a TRW reconstruction of the Gemini IX
and Agena trajectories shows agreement within 1000 to 4000
feet. Inaccuracies in the trajectory reconstruction appear to
be the limiting factor in this attempted onboard radar accuracy
analysis.
Sections 2, 3, and Appendix D contain details of the ascent and
reentry IGS analysis, while listings of the reconstructed trajectories
are contained in Appendixes A and B. An analysis of the quality of the
external tracking data obtained during ascent is contained in Section 4,
and includes plots of the residuals of each system referenced to the
reconstructed trajectory. Section 5 discusses a comparison made between

telemetered rendezvous radar measurements and calculated values.

(Reverse of this page is blank)
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2. INERTIAL GUIDANCE SYSTEM PERFORMANCE ANALYSIS

Comparisons of IGS telemetered navigation quantities and external
tracking data were made for the purpose of evaluating the Gemini 8 IGS
performance. The IGS evaluation was based in part on sensed velocity
comparisons (Figure 2-1). These were generated by comparing external
tracking data adjusted for gravity with the telemetered accelerometer
accumulated count appropriately biased and scaled to engineering units.
The residuals from these comparisons were attributed to inertial measure-
ment unit (IMU) and tracking system errors,

Comparisons were also made between the telemetered total inertial
position and velocity outputs from the airborne computer and external
tracking data (Figures 2-2 and 2-3). These comparisons include airborne
computer navigation errors caused by IMU position error feedback into
the gravity calculation, gravity approximations, truncation errors, etc.,
as well as IMU and tracking errors. The difference between the sensed
and inertial comparison sets, called delta-delta comparisons (Figure 2-4),

provide a measure of the airborne computer computational error alone.

The sensed, inertial, and delta-delta comparisons are plotted in the
1GS Computer Coordinate System, which is an inertial, orthogonal, right-
handed system referenced to the center of the earth. The x and z axes lie
in a plane parallel to the geodetic tangent plane at the launch site at plat-
form release time, with the x axis nominally defined by the launch azimuth
(actually by the misaligned azimuth), positive downrange. The y axis is
positive down along the geodetic vertical, and the z axis is directed to

complete the right-handed x, y, z set.

Position and velocity comparisons were also made in the external
tracking measurement coordinates for the purpose of isolating IMU and
tracker error coefficients by performing a statistical regression analysis
on the difference. External tracking data used in the evaluation included
Quick Look MISTRAM I 10K and 100K, GE Mod HI Burroughs (2 per second),
final MISTRAM, passive MISTRAMI, and AFETR BET. An analysis of
these data sources is described in Section 4. Unless otherwise noted, the
plots enclosed are referenced to liftoff time (16:41:02. 389 GMT) which

occurred 3. 303 seconds after IGS 'platform release. "
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2.1 TOTAL IGS ERROR

The IGS error at SECO +20 seconds determined from analysis of
position and velocity comparisons is presented in Table 2-1. The column
headed "'IMU Error'' represents the error contributed by the accelerometer,
gyro, and platform initial alignment sources. The column headed "Navi-
gation Equation Error' represents the contributions due to various approxi-
mations within the airborne computer. The columns headed '"Total IGS

Error'' represent the composite of IMU and navigation equation errors.

Table 2-1(a) gives the IGS error based on the analysis of the ascent
(MISTRAM and Mod III) tracking data. Table 2-1(b) lists the total error
derived from the TRW reconstruction of the Revolution 1 free-flight
trajectory propagated back to the time of ascent telemetry data. This
reconstruction is based on the data from the Gemini network of radar
tracking sites and is completely independent of the "ascent" tracking data
(see Reference 1), The good agreement between the"Total IGS Error, "
indicated in Table 2-1(a andb), therefore gives considerable confidence in
the error assignment. The total IGS error reported in the NASA 30-Day
Report is given in Table 2-1(c) for reference. The IGS error magnitudes

indicated in Table 2-1 give the following "trajectory" referenced errors:

+4.1 ft/sec
+0.015°
+11.0 ft/sec

Velocity magnitude error

Flight path angle error

Out-of-plane velocity error
2.2 IMU ERROR

Analyses to recover inertial measurement unit (IMU) error source
coefficients were performed by using procedures and data processing
programs as documented in Reference 2. The error source recovery was
accomplished in the following manner:

a) Accelerometer bias errors were determined from the slopes of

the IGS sensed velocities during an interval of orbit flight when
no thrusting was being applied.

b) A regression analysis in the tracking data velocity domain was

performed on the IGS/tracker residuals after compensating for
the previously determined accelerometer bias errors.
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Table 2-1. Inertial Guidance System Error at SECO + 20 Seconds
! ]
| (a) e (b) (c)
‘ TRW Ascent Data Analysis . TRW Orbit 1{ NASA 30-
Para- | i  Recon- Day
meter i struction Report
: Navigation Total Total Total
IMU Error| "'piiation | IGS Error | IGS Error |IGS Error
Error g
x +5.240.5 |-0.1320.2 | 45.1 £0.5 +5.4 %1, +5.0%1,
v -4.9+2.0 [-0.3920.1 | -5.3+£2.0 -3.2%1. -4.9 2.
z +11.4+2.0 {-0.38 £0.1 | 11.0 2.0 +11.1 £2, +11.4 2.
x +872. £50, | +24. £10. +896. +51. |+813. £100. {+920. +100.
v -564. £200.| -53. %5, -617. +£200.]-786. +100. |+120. +100.
z +1000. +100] -15 5. +985. +100.{+1021.+£200. }+1015. +200.

2.2.1 Accelerometer Bias Determination

The accelerometer biases are determined prelaunch by calibration,
and the ascent acceleror :r output is compensated for these predeter-
How.ver, the free-flight intervals of orbital flight offer

an ideal test situation to recalibrate these biases.

mined estimates.
This test is carried
out in real-time, and the co. ater bias constants are updated during orbit
if they appear to be significantly different from the preflight values.
Various segments of orbit IGS telemetry data are available to TRW, and

a postflight determination of accelerometer bias is also made. Table 2-2
The difference between the

TRW postflight value and the preflight value inserted into the IGS com-

summarizes the various bias determinations.

puter during ascent is listed in parts-per-million of gravity as an ascent
IMU error in Table 2-3, A history of the prelaunch calibration values for
bias is plotted in Appendix C.
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Table 2-2. Gemini 8 Accelerometer Bias Estimation

X -Bias Y-Bias Z -Bias Time
(counts/sec) (counts/sec) (counts/sec) Source of
Measurement
1. 02997567 0.16331029 -0.09914397 Preflight Prelaunch
calibration,
ascent com-
puter com-
pensation
1.040 0.163 -0.070 In-orbit up~- Revolution 1
date
1.0446 0.1599 -0.0720 Postflight Revolution 4
determination
(TRW)

2.2.2 Error Source Regression Results

The identification of individual error sources, in addition to accel -
erometer bias, was attempted mainly by a statistical error source re-
gression, i.e., by a weighed least-square-fit of the probable IGS and
tracker error sources to the (bias compensated) IGS/tracker differences.
The regression was made in the coordinates of the external tracking sys-
tems and involved a simultaneous solution for IGS, MISTRAM I and II,
and GE Mod III errors. A discussion of the regression technique and
more details on various computer runs, problems, and limitations in the
analysis are contained in Appendix D. The results of the IGS error
source analysis are summarized in Tables 2-3 and 2-4. The tables also
include the NASA/Honeywell preflight error source estimates as well as
the postflight estimates included in the NASA 30-Day Report. The external
tracker error source recovery results are presented in Table 4-1 of

Section 4.

Table 2-3 lists the IGS error source magnitudes, and Table 2-4 lists
their contributions to the total IGS error at SECO +20 seconds. The error
sources are grouped primarily as to the type of error source and to a
lesser extent in accordance with the velocity error propagation correlation

among them.
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Table 2-3. IGS Error Source Summary

: Preflight
TRW analysis measured NASA
Error source Units Recovered | Uncertainty cc(‘requfcscze/nt 30-day
coefficient 2) report
Honeywell)
I Accelerometer
X accelerometer bias Ppm g +45.5 10. +10.9 +44,
Y accelerometer bias PPm g -10.5 10. +45, +10,
Z accelerometer bias | ppm g +84. 1 10, -69. -100,
X accelerometer scale
factor PpPm +200. 0 30. -80. +200.
Z accelerometer scale
factor PPM -58. 157, +31. 4 -150,
Z accelerometer mis- —
alignment toward X sec -38. 37. -7.8 -30,
II Pitch drift
Y gyro constant drift °
rate /hr (1) - -0. 043 -0.1
Y gyro input axis
unbalance ®°mr/g +0. 002 0.30 -0.029 +0. 12
III Roll and azimuth drift
X gyro constant drift °
rate /hr (1) - +0, 085 +0. 08
Z gyro constant drift
rate °/hr (1) - -0. 107
X gyro input axis o
unbalance /ar/g ) - -0, 221 -0.22
Z gyro input axis °
unbalance /hr/g -0. 18 0.30 +0. 079 +0. 08
X gyro spin axis o
unbalance /hr/g -1.1 0. 44 -0. 41 -0.72
Z gyro spin axis °
unbalance /hr/g (1) - -0. 06 +0. 1
IV System
Platform azimuth
misalignment fec +57. 18, +43.
IGS time correlation sec +0. 025 0. 006 +0. 029
IGS time scale factor ppm -90. 20. -100,

(I)Not included in the statistical regression error model because
of high correlation with other terms,

(Z)Uncertainties are l-sigma estimates,
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Table 2-4. IGS Error Source Contribution to Velocity Error
at SECO +20 Seconds

. Preflight measured NASA 30-day
TRW 1 g
Error source anatysis (NASA/Honeywell) report

X Y z X Y z X Y 2

I Accelerometer

X accelerometer bias| +0.18 -1.1 +0,05 -0,27 +0.18 -1.1

Y accelerometer biag] +0. 16 -0.7 -0.1

Z accelerometer bias +0.93 -0, 80 -1,1

X accelerometer
scale factor +4.97 -2.0 +4.9

Z accelerometer
scale factor +0. 40 -0.21 +1,0

Z accelerometer
misalignment
toward X -4,55 -0,.94 -3.6

Total I +5.15 -4.32 40,16 | -1.95 -2,22 -0.7 |+45.08 -4.8 -0.1

II Pitch drift

Y gyro constant drift
rate -0.04 -1.15 -0.1  -2.7
Y gyro input axis
unbalance +0. 06 +0, 10 +0.77 +0.1  +3.2

Total II +0. 06 +0.06 -0.38 +0.0 +0.5

III Roll and azimuth
drift

X gyro constant drift
rate -0.01 +0.01 -0.85 -0.8
Z gyro constant drift
rate +0.02 0 -1, 47
X gyro input axis
unbalance +0,02 +0,02 +2.80}1+40.1 2.7
Z gyro input axis
unbalance +0. 09 -6.26 | -0,04 O +2.75 +2.7
X gyro spin axis
unbalance -0.06 -0.60 +10.60 | -0.02 -0.20 43,95 -0.2 +6.7
Z gyro spin axis
urnbalance +0. 47 +0.8

Total LI +0.03 -0.60 44.34|-0.03 -0.17 +7.65|+0.1 -0.2 +6.7

IV sttem
IGS azimuth
misalignment +6. 85 +5.2
IGS time correlation
IGS time scale factor

Total IV +6. 85 +5,2
Total I+H+I4IV +5.18 -4.86 +141,35| -1.93 -2.77 +6.95{+45.2 -4,5+11,8

Navigation -0.13 -0.39 -0.38 -0.2 -0.4 -0.4

Total IGS +5.05 -5.25 +10,97 +5.0 -4.9 +1.4
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It must be emphasized at the outset that the complete separation of

possible IMU and tracker error sources byanalysis of tke postflight IGS/
tracker position and velocity comparison residuals is impossible. There
is simply insufficient information in the comparison to differentiate among
the great number of probable sources. In other words, there is too high a
correlation or similarity among large groups of possible error sources to
pick out the individual contribution of each error source. Various sub-
stitute procedures can be attempted, and the one general approach used
in this analysis is to limit the regression error model to only one or two
representative and probable error sources within each correlated group
and solve for these. The coefficient recovered in the regression for this
"representative" error source is in effect an equivalent coefficient stand-
ing for some linear combination of all the possible errors in the corre-
lated group. The net effect then is that a unique separation of error
sources is not possible or to be implied from the analysis included here.
What is provided is a "statistically reasonable"” explanation of the observed
differences and an indication of the kind of error source that is causing a

trajectory position and velocity measurement error on the flight.

There are some error sources, of course, that can be identified
with much better confidence than others, e.g., X accelerometer scale
factor error, because of their lack of similarity to other error terms or
because of preferred directional propagation with respect to the external
tracking system. Another most important aspect of the analysis is that, for
the most part, this problem with correlationamong error sources does not
affectthe assignment of total guidance system error (Section 2.1)., Therefore,
there is a large uncertainty as to what some of the individual error source
coefficients are, but not in their net effect. There is accuracy of 0.5 to
2 ft/sec (depending on coordinate and time) in the specification of IGS
error propagation as a result of analysis of the redundant tracking data.
Whatever the proposed error solution, it must give an explanation of the

observed differences to within these accuracies throughout the flight.

2.2.3 Discussion of Error Analysis

The dominant recovered errors that explain the x axis residuals
are the IGS time correlation and scale factor errors and the X accelero-
meter scale factor error (see Tables 2-3 and 2-4). The X scale

factor error of approximately 200 ppm is the cause of the main trend
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in the x axis residual and amounts to 5 ft/sec error at SECO + 20 seconds
(see Figure 2-1). The velocity residuals resulting from timing errors
are directly proportional to acceleration and are evidenced by -1.3 and
+1.2 ft/sec jumps in the x velocity residuals at 160 and 337 seconds,
respectively, corresponding to the abrupt acceleration changes at BECO
and SECO. Although the timing errors cause no explicit IMU velocity
error after SECO, these errors do cause approximately 1 ft/sec of IGS
gravity integration error at burnout and position errors equal to the
integral of the velocity error. The propagations of these major x axis
error contributors are shown as dashed curves in Figure 2-5. Their
combined effect, along with the effect of other minor error sources, is

shown as a solid line on this plot.

The Z accelerometer scale factor and misalignment and the IGS
timing errors could account for the major portion of the y axis trend.
These error source propagations are shown in Figure 2-6. The X accel-
erometer bias error, which results in an initial misalignment about the
Y accelerometer axis, and the Z accelerometer bias error both have
contributions to the y axis residual, but their velocity errors propagate

with opposite sign so as to nearly cancel their net effect.

Figure 2-1 shows that there is good agreement between MISTRAM
and GE Mod III tracking data in the crossrange, z, direction and indicates
an IGS error of 11 to 12 ft/sec. Also note that there is a residual error
of 1.6 ft/sec at 140 seconds, which is the time the GE Burroughs/IGS
update should zero out the cross-range IGS velocity error. This inexact
update, which appears due to an approximation in the Burroughs computer,
results in an equivalent 50-60 arc seconds IGS azimuth misalignment and
accounts for approximately one-half the Z burnout error. The remaining
Z error is accounted for in the regression by the Z gyro and X gyro g-
dependent drift rate terms (see Tables 2-3 and 2-4). All the X and Z gyro
drift terms as well as azimuth alignment contribute to the z axis residual

in a highly correlated manner such that the regression is severely limited

in its error source discrimination. This fact is mathematically represented

in the large uncertainty associated with the recovered X and Z gyro drift
error sources (see Table 2-3). However, from an analysis of all the re-

gression runs (see Appendix D), and as further indicated by the preflight

~CONBDEN Tl
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calibration data, there appears to be a good reason to suspect a large X
gyro spin axis unbalance drift error source. The velocity error propa-

gation of each significant recovered error source is shown in Figure 2-7.

The net fit associated with all the recovered IGS error coefficients
listed in Table 2-3 is shown as an overplot on the IGS/tracker differences
in Fig;l';'e 2-8, It is evident that the postulated IGS errors do not provide
a satisfactory explanation of the y axis MISTRAM residuals, which show
an increasing deviation from the fit-curve and the Mod III data starting
at BECO and continuing beyond SECO. A MISTRAM P bias of 2.2 feet
and P 100K refraction error of two parts per million in the index of
refraction (2 n units) were recovered from the error analysis of the
tracking data (see Section 4). Combining these errors with the recovered
IGS errors provides an explanation of both the MISTRAM and Mod IIT
residuals to within 0.5 to 1 ft/sec throughout flight in all coordinates.

2.2.4 Preflight Measurement of IMU Errors

A set of preflight-measured IMU error source coefficients obtained
from NASA/Honeywell are also presented in Tables 2-3 and 2-4. Figure
2-9 illustrates the velocity error propagation curve associated with these
coefficients. It is observed that the preflight error estimates (adjusted
for the incorrect azimuth update) provide an explanation of the y and =z
axis residuals to within a few feet per second throughout flight. This is
considered a reasonably good flight verification of the preflight estimates.
However, the X residual is poorly compensated by the preflight estimate.
The difference of approximately 8 ft/sec in burnout error is most likely
due to a change from the preflight calibration of the X accelerometer scale
factor and amounts to a 300-parts per million error. A time history of
calibration values for gyro drifts and accelerometer bias and scale

factor is presented in Appendix C.
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2.3 AZIMUTH UPDATE

An IGS azimuth correction is calculated at three separate times by
the onboard computer. On the first pass through the navigation equations
after platform release, the roll gimbal angle reading is compared to the
desired value, and the difference is used as a correction to the intended
flight azimuth. This correction is called A7 < where a positive value im-

plies that the platform is rotated clockwise from the desired azimuth.

Additional azimuth corrections are made during flight at 100 and
140 seconds after liftoff. These are calculated by comparing the cross-
range (z direction) velocity, as measured by GE/Burroughs, with that de-
rived from the airborne system and attributing the residual to an IGS
azimuth misalignment. The calculated updates were telemetered on the
Gemini 8 mission for the first time and are presented in Table 2-5. The
update values determined during the postflight data analysis are also pre-
sented as determined by the following methods:

a) Calculated from the telemetry data, and simulating the
in-flight calculations

b) Calculated from the jumps in the inertial velocity com-
parisons and the delta-delta curve

,
|



3150-6036-R8-000
Page 2-20 m

-

Table 2-5. Azimuth Update

Postflight data analysis
Time Onboard . ‘
. Flight Units
(sec from liftoff) computer calculation Delta-delta
simulation
0 +0.0018382 +0.001942 +0.001942 rad
100 -0.0014965 -0. 001009 -0. 001402 rad
140 -0. 0001249 -0.000733 -0.000135 rad
TOTAL -0,0016214 -0.001742 -0.001537 rad
(100 and 140) -0. 092899 -0. 0998 -0. 08806 deg

The values indicated at 100 seconds include those at 0 seconds. The post-
flight value for 0 seconds was determined from an observable jump in the

IGS z velocity after platform release. This jump corresponds to the first
IGS correction, The telemetered total azimuth correction of -0.0929° has
been included in all plots contained in this report. This is the smallest

correction required of all the Gemini flights, A brief history of updates

follows,
Flight Azimuth Update Mean NASA /[Honeywell
Number (deg) Value Specification

2 -0.29

3 -0. 52

4 -0,12

5 -0.27 -0.033 +0, 75

6 -0.53

7 -0. 48

8 -0.09

2.4 REFERENCE ASCENT TRAJECTORY

Appendix A contains a reconstruction of the ascent trajectory gen-
erated by correcting IGS output for those recovered errors listed in
Table 2-3. The trajectory is provided in Cartesian earth-centered
inertial coordinates and in earth-referenced coordinates, A plot of the
sensed acceleration obtained by differentiation of the IGS accelerometer

output is also included.
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3. REENTRY IGS EVALUATICN

There was no post retrofire tracking data available for direct com-
parison with IGS output during reentry. However, a trajectory reconstruc-
tion using ground tracking data during the two orbits preceding retrofire
has permitted an accurate estimate of reentry initial conditions, and a
span of IGS data beyond main chute deployment makes possible an evalua-

tion of IGS platform misalignment.

Table 3-1 presents a summary of spacecraft impact measured by the
IGS, the recovery ship, the sighting aircraft, and the TRW postflight
reconstruction. The same information is displayed in Figure 3-1. The
large crossrange motion of the telemetered IGS ground trace is due to one
of the obvious IGS errors recovered in the TRW analysis. The best esti-
mate of total IGS error at drogue chute deployment is:

7.6 £ 1 n mi right
8.1 % 1n milong

3.7+1n milow

As seen in Table 3-2, which summarizes recovered error sources
and their effects, most of the downrange error is attributable to the error
in initial conditions, the altitude error is primarily due to IGS platform
pitch misalignment, and the crossrange error is caused by both roll and
azimuth misalignments. Figure 3-2, which presents a plot of ground
traces of the uncorrected IGS trajectory, the IGS trajectory with initial
conditions corrected, and the IGS trajectory with both initial conditions
and misalignments corrected, provides an indication of the contribution

of the various errors,.

3.1 INITIAL CONDITIONS

Table 3-3 presents the retrofire state vector from the Real-Time
Computer Complex (RTCC) used by the IGS for reentry initialization and
the retrofire state vector recovered by the TRW orbital reconstruction
program (ESPOD){(see Reference 1). It is also shown that the difference
is primarily due to inaccuracies in the RTCC vector. To obtain retro-
fire conditions, this RTCC vector was propagated through approximately

two orbits from the Hawaii 05 differential correction; ESPOD, on the
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Table 3-1. Estimated Impact Summary

. : Crossrange Downrange
Description Latitude Longitude miss distance | miss distance
(deg) (deg) (n mi) (n mi)
Intended target +25. 25 +136.0 - --
Ship pickup +25, 37 +135.93 +6. 18 -5.28
Aircraft sight. +25, 23 +135. 90 -2.36 -5.0
Drogue
chute +25. 19 +136. 081 -2.59 +3. 27
d Main
Felgmetered | chute +25.10 | +136.094 1.5 +6.9
Final
point
~8000 ft +24. 97 +136, 031 -16. 01 +5. 34
Drogue
chute +25, 349 +135. 941 +4. 99 -4. 86
TRW Main
Trajectory chute +25.352 +135. 967 +5.58 -3.09
Reconstruction | .
Final
point
~8000 ft +25. 349 +135.973 +5. 47 -2.73

The "drogue chute" impact estimate should be used for IGS accuracy
evaluation, since IGS guidance capability essentially ends at this time.

Note: A positive value indicates, respectively, North latitude, East longitude,
a long downrange miss, or a crossrange miss to the left of the intended
target,

Table 3-2. Reentry Error Source Summary

E Recovered error Position error at drogue
rror Source (
sec) Downrange Crossrange Up
(ft) (ft) (t)
Initial conditions * 54000 -4000 -8000
Platform misalignment
About X accelero- E
meter axis -1565 1300 -4000 -19000 -300
About Y accelero-
meter axis -1325+100 +2500 -4000 -20000
About Z accelero -
meter axis -2220+300 -3000 -14000 +500

*See differences in Table 3.3,

k% .
The + numbers are 10 estimates.

Note: The position error values listed here are only approximate. Other,
less significant errors were caused by those sources found during
the ascent analysis which were also assumed present during reentry.

* X g .




3150-6036=-R8-00C0

" Page 3-3

Map of Estimated Impact Points

Figure 3-1
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other hand, used all available data including the Ascension 07 radar pass,
which occurred less than 8 minutes before retrofire. Moreover, the RTCC
Ascension 07 fit agrees closely with the ESPOD fit. The coordinate system
of the state vector shown in Table 3-3 is ECI with x through Greenwich at
ot day of launch,

Table 3-3. IGS (RTCC) and TRW (ESPOD) Retrofire Conditions*

IGS vector TRW vector i)cifsfe.r?g%.
X +10, 094, 700 ft +10, 131,910 ft 237,210  ft
Y +19, 407, 000 ft +19,393, 020 ft +13,980 ft
z =317, 700 ft -338,502 ft +20, 802  ft
).( -19,638.0 ft/sec -19, 609, 7 ft/sec -28.3 ft/sec
Y +10,417. 8 ft/sec +10, 461. 0 ft/sec -43, 2 ft/ sec
z +12,259. 8 ft/sec +12,259. 7 it/ sec +0. 1 ft/sec

*Time = 192" 45™ 49% from 0 day of launch

3,2 PLATFORM MISALIGNMENT

An accurate set of trajectory measurements against which the IGS
may be calibrated is necessary for recovery of IGS error sources, On
Gemini 8, this condition was partially met by the extension of IGS data
into the lower atmosphere where the main chute was deployed. Due to
the lack of conventional trajectory measurements during main chute
descent, nominal steady-state conditions were used for comparison with
IGS indicated values. These are listed in Table 3-4. The assumption of
nominal conditions was primarily based upon postflight reporting that a
smooth Gemini 8 splash-down occurred. Nevertheless, had the actual
main chute velocity been as large as twice nominal, the assumption wnuld
have been approximately five times more accurate than the IGS indicated

value,
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Table 3-4. Assumed Steady-State Reentry Conditions

Time from

) . . Velocit
Event retrofire Al';}:;.\de Cyoeqlgmty dV310C1tY ,,m1-~ic,~¥
ssranse et

(sec) - ownrange (ft/sec)

Drogue chute 1909 50, 000 % S

Main chute 2005 10, 000 %

Main chute

plus 2. 37

minutes 2147 * 0 0 =32

No assumption made

As noted, asterisks in Table 3-4 indicate no assumption was made
for the given quantity. In fact, the three velocity components at the final
point and the zero crossrange velocity at 50,000 feet were used to compute
the misalignments, and the other values were used only to check the
reasonableness of the resulting trajectory. The final horizontal compo-
nents of velocity could be in error by tens of feet per second due to
surface winds at reentry, but this is small compared to the nearly 400
ft/sec indicated IGS horizontal velocity that was probably due to platform

misalignment.

The error model used to fit the observed velocity differences
consisted of only platform alignment errors for the following reasons:

a) No other error source could supply a significant portion of
the observed error without being grossly out of tolerance.

b} Nominal IGS performance was seen during the ascent flight,
which was only 10 hours before reentry,

¢) The recovered misalignments are all of reasonable size
relative to expected values,
Although their effect was relatively small on the reentry error, the
ascent-recovered IMU errors were also removed from the IGS indicated

reentry trajectory.
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3.3 SIMULATION RESULTS

3.3.1 MSC Simulation

Two point-mass reentry simulation runs were made by MSC, one
using the same retrofire state vector as the IGS and the other the retro-
fire state vector recovered by the TRW orbital trajectory reconstruction.
The simulation impacts were then compared with the two trajectory impacts
formed by integrating the IGS accelerometer data from each of the retro-
fire state vectors, as was done in the TRW reentry reconstruction. The
position difference between the two impact points was of the same magni-
tude in simulation and integration of IGS, but of opposite direction {see

diagram below).

TRW/IGS RECONSTRUCTION MSC SIMULATION
I o e s e S

TRW INITIAL IGS INITIAL TRW INITIAL
CONDITIONS CONDITIONS CONDITIONS
og—— 11 NMI 'Y 10N M| ————po

IMPACT MISS

DUE TO INITIAL
CONDITION ERROR

DOWNRANGE ——»

The explanation of this somewhat unexpected result is that, in simulatior,
drag acceleration is a function of computed altitude and depends directly
upon initial conditions. On the other hand, in integration of IGS data, drag
acceleration is given by accelerometer output and is independent of both
computed altitude and initial conditions. Note that the actual reentry
navigation and guidance encompasses use of IGS data for navigation and
simulation results for guidance from the indicated position to the intended
target. There is, therefore, a complicated tradeoff among initial

condition error, navigation error, and resulting guidance or
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steering errors, It was beyond the scope of this analysis to demonstrate
how each of these add together to give an effective total system miss from
the intended target,

3.3.2 McDonnell 6-Degree-of-Freedom Simulation

The position and velocity differences between the McDonnell simula-
tion and the TRW reconstruction of reentry are presented in Figures 3-3

through 3-5. These plots appear in IGS coordinates.

The differences are large primarily because the McDonnell simula-
tion begins with the RTCC retrofire state vector used by the IGS rather
than the updated one used by TRW. The in-plane differences observed
(x and y) are consistent with the differences in initial conditions and their
resulting propagation through reentry in a strictly simulation sense, That
is, from the MSC point-mass results, it is expected that a simulation using
IGS initial conditions will impact approximately 10 miles short of the same
simulation using the TRW initial conditions. Actually the position error
indicated at the end of the comparison (Figures 3-3 through 3-5), which
corresponds to an altitude of 80,000 feet, is about 20 miles short of the
TRW reconstruction at that point. The additional error may be due to
what amounts to an effective timing error between the two trajectories
near the end (the velocity difference has not get gone to zero, and the
position error is getting smaller). It is also expected that there is some
true simulation error in addition to the initial condition error, and this

error will also appear in this comparison.

The peak crossrange error at 1800 seconds (see the plot of deita z
in Figure 3-5) may also be partly due to the different crossrange accelera-
tion profile resulting from the incorrect initial altitude. Due to the TRW
analysis uncertainty in dividing main chute crossrange velocity error
between IGS platform yaw and roll alignment error, it is believed that

not more than 50 percent of this error is also in the TRW reconstruction,
3.4 REFERENCE REENTRY TRAJECTORY

The reentry trajectory was reconstructed by integrating the equations
of motion using corrected IGS measurement of sensed velocity and the

TRW estimate of the initial conditions, The corrections applied to the

IGS output were for the ascent recovered IGS errors defined in Section 2
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and for the initial platform misalignment errors recovered during the
reentry phase evaluation. Plots of spacecraft sensed velocity and
acceleration, relative velocity magnitude, flight path angle, and altitude
follow (see Figures 3-6 through 3-16).

Appendix B contains a complete listing of the reentry trajectory

reconstruction in an earth-referenced coordinate system.
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4, TRACKING SYSTEM PERFORMANCE

Tracking data available for analysis of the Gemini 8 IGS performance
included the following:

a) GE Mod II/Burroughs (TRW-processed)

b) GE Mod III/Burroughs (GE-processed)

c) MISTRAM I Quick Look 10K and 100K -
d) MISTRAM II (passive mode)

e} AFETR MISTRAM-only BET

i) AFETR final BET

Each of the above sets was used for position and velocity comparisons, as
described in Section 2. The TRW-processed GE Mod III/ Burroughs data
were used for quick look analyses; however, detailed analyses were sub-
sequently accomplished with the remaining sources. A TRW program
(TOPS), which is used to produce powered flights best estimates of tra-
jectory (BET), was also used to aid in the tracking data analysis. The
results of the ensemble IMU/tracking system analysis accomplished on
this flight are presented in Table 4-1. Also presented are error sources
obtained by AFETR, GIL.AD, and BET programs.

For a clear picture of what portion of the observed differences are
considered a tracking error, tracking system data were compared with
inertial guidance data that had been corrected for guidance system errors

derived from the regression analysis results of Section 2.

In general, the most significant tracking system error was an approxi-
mate 2-foot bias in the MISTRAM I 100K P channel measurements (because
of forced internal consistency, there was about 0. 2-foot bias also in the
10K P channel). The GE Mod III system performance was nominal, as
was the performance of the MISTRAM II system. The AFETR MISTRAM-
only BET agreed well with the final TRW trajectory, while the AFETR
final BET contained a small difference in the vertical direction, amounting
to about 3 ft/sec at SECO.
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4.1 GE MOD 1

4.1.1 GEMod III/Burroughs (TRW-Processed)

The Burroughs data received at TRW consisted of raw counts re-
corded on punched paper tape at a rate of two samples per second. The
data were transferred to magnetic tape at TRW and processed in the data

reduction programs,

Figures 4-1 and 4-2 show GE/Burroughs (TRW)-compensated IGS
comparisons in guidance coordinates. No major errors are evident, and
differences are within the uncertainties of both the GE system and the
compensated IGS data (see Section 2). The regression analyses using the
GE-processed Burr.~" . data (Section 4, 1. 2) resulted in estimated azi-
muth and elevation biases of -0.000015 radian and -0.00005 radian,
respectively, and a range bias of about -75 feet, all of which are nominal
values for the GE Burrough tracker measurements. The analysis, in-
cluding the GE rate (#, p, §q) measurements (Section 2), showed some
remaining residual errors in these data, although their level was generally

within the expected uncertainties.

4.1.2 GE Mod lII/Burroughs (GE-Processed)

The General Electric Company processes essentially the same two
per second Burroughs data which are transmitted to Syracuse in near
real-time via hardwire, The primary differences between the two pro-
cessing techniques (TRW and GE) are the amount of filtering applied to

the data and the method of correcting for refraction effects,

Figures 4-3 and 4-4 show the GE-processed Burroughs data-
compensated IGS comparisons, Comparison with Figure 3-3 clearly shows
the heavier degree of filtering in the GE-processed data. These results
disagree with the TRW data (Figure 4-1) in the y direction by approximately

1.5 ft/sec at SECO because of differences in refraction corrections applied.

4,2 MISTRAM

The MISTRAM data received at TRW are fully scaled and corrected
raw range sum, P, and Q measurements, These data were processed
through the TRW transformation and comparison programs in the usual

manner,

~CONEIDENTHNE
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4.2.1 MISTRAM 1

Figures 4-5 through 4-8 show the MISTRAM I 10K and 100K-

compensated IGS comparisons.

Except for noise levels, these results agree with each other because
of forced internal consistency between the 10K and 100K systems, The
primary error found to be present in MISTRAM (Section 4. 3 and 4. 4) was
an approximate +2-foot bias and 2 n-unit refraction error in the P 100
channel, the effect of which is most noticeable in the IGS y (vertical) co-
ordinate (Figure 4-7) where a positive trend culminating in about +16 ft/sec
at SECO 120 seconds is apparent. This P bias error also propagates
somewhat into the x and z coordinates, although at a greatly reduced level,
Subsequent analyses by AFETR (Section 4. 3) and TRW (Section 4. 4) indicated

that there were no other significant errors in the MISTRAM I measurements.

4.2.2 MISTRAM II (Passive Mode)

Figures 4-9 and 4-10 show the MISTRAM II-compensated IGS com-
parisons in IGS coordinates. These results in general represent the best
performance of MISTRAM II observed thus far in the Gemini series. Except
for an initially high noise level due to the low elevation angle at acquisition,
these differences agree quite well with those of the BET analyses (Sections
4.3 and 4. 4). These same analyses showed no large errors in the MISTRAM
Il measurements, This fact, coupled with the improved geometry of the
Gemini 8 trajectory relative to MISTRAM II, resulted in the overall good

performance of this system for this flight.
4,3 AFETR BEST ESTIMATE OF TRAJECTORY

4,3.1 MISTRAM-Only BET

The MISTRAM -only BET is computed by means of the AFETR "GLAD"
program using MISTRAM I (10K and 100K) and MISTRAM II measurements.
The solution is obtained from a conventional least-square adjustment of
measurement biases and Cartesian trajectory values. A rate bias term is
included in the MISTRAM 1II (passive) range sum error model. No refrac-

tion terms are solved for,

[ - -
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Figures 4-11 and 4-12 show the final MISTRAM BET-compensated
IGS comparisons. These differences imply that the GLAD trajectory
adjustment agrees well with the results of the IGS regression of Section 2.
The biases estimated by GLAD were +2.46 feet for MISTRAM I P 100
(0.21 for P 10), +0.81 foot for Q 100 (0. 08 for Q 10), +2.15 feet for
MISTRAMII P, and +1.08 feet for MISTRAM II Q. Range sum estimated
biases were 0. 68 foot for MISTRAM I and -0. 09 foot for MISTRAM II.
These values also agree well with those estimated by the TRW TOPS

analysis (Section 4.4).
4.3.2 Final BET

The AFETR final BET is a conventional weighted least-square
adjustment using measurements from MISTRAM, GE, FPQ-6 radars,
and x-band GLOTRAC stations.

Figures 4-13 and 4-14 show the final BET-compensated IGS com-
parisons. The most significant difference is the trend in the y coordinate,
which implies that the BET incorrectly estimated tracker bias errors by
an amount sufficient to cause about 3 ft/sec vertical velocity error at
SECO. For example, this is reflected in the final BET's estimate of
MISTRAM I P100 bias, which was +1.2 feet, a figure low about 1 foot
(Section 4. 4 and 4.4, 1). This same type of final BET error was noted
during the analysis of the Gemini 6 IGS,

4.4 TRW TOPS BET

Input to the TRW TOPS program consisted of MISTRAM I and II and
GE Mod I (track and rate) measurements, Figures 4-15 and 4-16 show
the TOPS-compensated IGS comparisons. These results generally agree
with those of the preceding analyses and help to verify the estimates of
guidance system errors. In terms of MISTRAM I 100K, the TOPS estimates
of P and Q biases at SECO were approximately +2.1 and +0.12 feet, respec-
tively. Estimated range sum bias was approximately -5 feet. A 2 n-unit
P 100K refraction error was also estimated in the TOPS analysis. Esti-
mated errors for the MISTRAM II and GE Mod III systems were nominal

and agreed well with the regression results of Section 2.



3150-6036-R8-000

GE/BURRQUGHS AND COMPENSRTED IGS VELOCITY CﬂﬁpﬁgléﬂN

x T+6€ IN SECONDS FAON LIFT OFF

Figure 4~1. GE Burroughs and Compensated IGS AV in Sensed
Coordinates
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SE/BURROUGHS RMD COIWENSRTED IG5 POSITION CUFRRISON

=

1)
4

TIE IN SECOMOS FAON LIFT OFF

Figure 4-2. GE Burroughs and Compensated IGS AP in Sensed
Coordinates
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GE/FINAL AND COMPENSRTED IGS VELOCITY COMPARISON . F“.'”

x TINE IN SECONDS FROM LIFT OFF

Figure 4-3. GE Final and Compensated IGS AV in Sensed Coordinates

~CONRMBENTIAL-




3150-6036-R8-000

Page 429

GE Final and Compensated IGS AP

in Sensed Coordinates

Figure 4-4.
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NISTRAM I 10K AND COMPENSATED IGS VELGETTY COMPRAISON

0 L o 0
x TINE In SECONOY FRON LIFT OFF

Figure 4«5, MISTRAMTI 10 K and Compensated IGS AV in Sensed
Coordinates
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MISTRAN T 10K AND CONFENSATED I6S POSITION COMPARISON

Figure 4-6. MISTRAMI 10 K and Compensated IGS AP in Sensed
Coordinates
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MISTRAM I 100K AND COMPENSRTED IGS VELOCITY COMPARISON

TINE In SECOROS FROD LIFT OFF

in Sensed

MISTRAMI 100K and Compensated IGS AV

Coordinates

Figure 4-7.
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MISTAAM I 100K AMD COFPENSARTEDR I6S AOSITION COMPRR:

x TINE In JECONDS FRON (IFT OFF

Figure 4-8. MISTRAMI 100K and Compensated IGS AP in Sensed
Coordinates



3150-60?2-R8-000

Page 4-

NISTRAM I1 AND COMPENSATED IGS VELOCITY COMPRRISON

TR

TLTA %75}

Figure 4-9.

TINE IN SECONOS FROM LIFT OFF

MISTRAM II Passive and Compensated IGS AV in Sensed
Coordinates
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A
x

i

Figure 4-10. MISTRAM II Passive and Compensated IGS AP in Sensed
Coordinates

TIE IN SECONGS FROM LIFT OFF
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NISTRAM FINAL AND COMPENSRTED IGS VELOCITY COMPRRIS Fi6 ya

T
ifE

Figure 4-11. MISTRAM Final BET and Compensated IGS AV in Sensed
Coordinates
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5. RENDEZVOUS RADAR EVALUATION

The rendezvous analysis for the flight consisted of comparing the
onboard radar measurements (R, A, E) with a set of calculated measure-
ments. The calculated values were obtained by reconstructing the tra-
jectories for both the Agena Target Vehicle (ATV) and the Gemini space-
craft during the rendezvous sequence and then differencing the trajectories

to obtain a relative position vector.
5.1 TRW/RENDEZVOUS RADAR COMPARISON

The ATV and Gemini trajectories were reconstructed using the
ground radar data detailed in Table 5-1. Gemini 8 IGS accelerometer
data were used in the TRW orbit prediction program to propagate the

Gemini trajectory through the terminal maneuvers preceding docking.

Table 5-1. Ground Tracking Coverage

Comparison Traclking data
interval used in orbit
Flight GET determination

phase (min) Gemini Agena
Pre NSR 212 CALC 02 CYIC 01
to WHSC 02 CYIS 01
220 GTIC 03 CROC 01
PREC 03 HAWC 01
HAWS 01
CALC 01
GYMS 01
Post NSR 270 CAILC 03 WHSC 01
to to HAWC 03 TEXS 01
TPI 315 PREC 04 HAWS 02
CALS 02
EGLC 03
MLAC 03
TPI 316 Pre TPI GBIC 04
to to fit propagated CALS 04

rendezvous 355 through burns
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The results of the comparison between observed and calculated ren-
dezvous radar measurements are presented in Figures 5-1 through 5-3.
These plots show the range, azimuth, and elevation residuals over the
data span from 210 to 344 minutes from launch. Figures 5-4 through 5-6

are plots of the rendezvous radar measurements themselves,

There appears to be an inability to reconstruct the trajectories, most
probably the Gemini trajectory, to better than a mile or so over this ren-
dezvous interval. The quality of the Gemini orbit reconstruction over the

main period of interest, NSR to TPI, depends primarily on the quality of
three radar passes:

HAW 03, maximum elevation 16°

CAL 03, maximum elevation 5°

PRE 04, maximum elevation 90, which represents the

pre-TPI burn portion of this pass
Fifty minutes of orbit must be determined by this tracking, and the

conclusion must be that the tracking data quality is not adequate for a
better overall orbit determination than the 1000 to 4000 -foot residuals
shown in the comparisons. (The assumption here is that the rendezvous
radar is relatively accurate, which appears justified in this case since
the radar measurements successfully accomplished the rendezvous, and

no major radar biases were noted by the astronauts when the Gemini and

ATV were relatively close together.)

The lack of a precision reconstruction means that a detailed rendez-
vous radar evaluation cannot be done. However, the comparisons
(Figures 5-1 through 5-3) can and do demonstrate grossly adequate radar
accuracy and provide good estimates of system noise (the reconstruction
is smooth, if biased). A comparison of this accuracy would be very useful

in the event of a system malfunction.

Both the tracking coverage and maneuver telemetry data on Gemini 8
were better than for the rendezvous interval of Gemini 7/6, and a consid-
erably better comparison was obtained. Gemini IX will rendezvous a full
orbit earlier, which should provide better ground tracking coverage than
either of the previous missions. Therefore, an improved relative posi-
tion determination should be possible. The analysis procedure is also

being examined in an effort to improve the accuracy of this comparison. !

=SONHDINEHAL
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5.2 RTCC/RENDEZVOUS RADAR COMPARISON

It is desired to generate a comparison which demonstrates the ac-
curacy with which the MSC RTCC real-time operation computes the
Gemini/Agena relative trajectory in the post-coeliptical (NSR) maneuver
interval., A comparison identical to that just presented (Figures 5-1 to
5-3), but substituting an RTCC-calculated trajectory for the TRW-

calculated values is an attempt to show this accuracy.

Figures 5-7 to 5-9 are plots of the comparison between observed
onboard radar measurements and predicted parameters using RTCC-
initialized Gemini and Agena orbits, The RTCC vector nearest NSR was
taken for Agena; the first vector print after the NSR maneuver was taken
for the Gemini initialization. No subsequent updating by the RTCC is
reflected in this trajectory; that is, the RTCC vectors at the indicated
times were simply propagated forward using the TRW reconstruction
program, and the resulting Gemini/Agena trajectory differenced and

compared with telemetered radar values.

The Gemini orbit was constructed using initial conditions provided
by the RTCC program at 20BP15M0SGMT. (The vector was taken from the
RTCC on-line print.) The Agena orbit was constructed using initial con-
ditions provided by the RTCC program at 20033™0SGMT. The comparison

span was limited to the interval of time between the NSR and TPI maneuvers.

It is apparent that utilizing RTCC initialized orbits leads to somewhat
greater residuals in relative range than the TRW reconstruction presented
here; however, no significant differences exist in azimuth and elevation

angle residuals.
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APPENDIX A
ASCENT TRAJECTORY

The ascent trajectory is provided in three separate forms: a) guidance
coordinates as sensed by the accelerometers (these data are uncorrected for
errors determined during flight); b) an earth-centered inertial coordinate
set; and c) various special earth-referenced parameters. The latter two
have been corrected for apparent IGS errors and therefore represent the

TRW best estimate of the ascent trajectory.

The earth-centered inertial coordinate systermn has the z axis aligned
with the earth's rotational axis, positive north, and the x-y plane is in the
equatorial plane with the x-z plane containing the Greenwich meridian at

platform release time.

Figure ) Page
A-1 Sensed Acceleration in IGS Coordinates . . . .......... A-2
Tables

A-1 Sensed Trajectory Listing for the Ascent Flight Phase ... A-3
A-2 Reconstructed Ascent Trajectory, ECI Coordinates . . . .. A-5
A-3a,b Reconstructed Ascent Trajectory, Special Parameters. .. A-7
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Table A-1 Sensed Trajectory Listing for the Ascent Flight
hase {Continued)

LIFTOF? x ¥ C_Z. . .. .%ECT_ . ¥ypeT. _Z00T__  _ X000T_ poDT_
(sEC) 1Al [133) TF1) TET/SECY TFT/sEC) ~ (F1/SECH TFT/SECH
235.26C 1137261 -)2E%92E 12490423 —4034453 -4US.T2_  __69,u3
237.56° 1167440  -1308532 12675.08  -8624422 Z405.98 7619
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283,560 1R27¢ 3" -16$2245

lb‘ 9.90 -33!9 39
3

2850445 ~1712¢8€ ___-8314.86
2884157 -175%16¢ Tucw.cs" “5276460
2504732 -175e450 17285443  -3237.23
25Z.451 17708 17465468
295.¢71 ~-1752432 1S,
297.€45 -18130)9 18062.64
3004225 -1833e5 83 6
M2.847 =1es4ps
304,604 ~1Feésesq 1£648.11  ~7987.77 -291.42
3C7.184 N -18€64¢1 192€5.49 -284,43
309.7¢3 4299 17 -1606745 T19¢40.87 37T -276.86
112,380 235)iC3  -19301&% 20C11.60 -71e5.zu -269,22
3140144 23Rri73 ~1542314 -744s1 (326697 ~T712.73 -263.62 148,80 30458 3.22
3364724 2639417  -19€2€1C -1710 2UE4B,04  ~T£31.68 -255.12 154,49 32.81 3,40
219.302 2493154 -15£317¢ -777¢€ 210€2023  -7S44.74 ~246.0¢ 160.62 35,06 3,57
221.919 2548673 -2GC2TSE -78398 21489.88  ~7450.13 236473
3240 45C 2604157 -zuzleet ~189%%a T2I875.85% TE1I51.03 T T-246.073
3264261 2643752  ~ZC347TH1 -79390 22242453  -7279.11 -219.63
328,84C 2701765  -20%Z4ll -79942 22717458 -715K445 -208.89
321, 4‘9 2761921 =207202% -80474 232235478 T T042.727  -186,72
2822374  -2(8$SEZ -805¢2 23747432 -5909.50 ~182.35
2681254  -2106766 -81392 24257.04  -6772.48 -168.07
2966129 -¢113ee? “BIEEY TTARTATET T X &
2929491 -2115<50 -81712 24757426
2593453 -213744% -82127 24587.01  -668¢t454 -158.70
3051566  -2153354 32504 24874020 ~5585,22  -157.90 7
31lceS)  ~216$380 -828h1 24578465  ~5504440 ~157+48
3166891  -21%4cl$ 83244 245€0.32  -6684.08 ~159.45
32230€4  -i16SAF2 ECELT PXIE] -B6AAO0 T-I5T.02°
-2216465 -83555 245€1.33 -6683.73 -157.27
3 -223z¢"4% -84374 245681448 -54R4,l11 157423
3196764 -2241930 —84735 TZA%ELLZE  -odBNTY VETL.I07
3456565 -2263380 -85058 24581460 -6682.56 ~157.26
3527786  ~220273% -855¢3 24581.51  ~6682.43 -157.21
3561414  -2257320 I8TITE  TIRTEZL.UR <ESEILEL T
36245238 -Z2118€¢ -36228 24565.47  -56R2.
37054¢5 E -45685 245£7407  -6682.67
3756759 2345757 “BTUI6 ZASETLTS  TREB2 35
38134C0  -236037¢ -8738C 245E7.82 6582462
306657 -237493% -87723 24567, 80
333F285 23643 ET “REYeY TERSETLEY
3566174 -z41ugsl -88549 2456776  -0682.45 ~157440
4351212 Y. -885C1 24%£7.83 -6637433 -157417
4104782 -243¢567 -394 TZRTETLED S E6RZTLST T T CISTLZY
385,147 4175513  -245€75¢ -8965¢ 24567.81  -668z.38 -157.38
2910348 4i2cgey  -2472%1 -30C44 _2645E7.88  -56B2.46 157435
4283451  -248E1ZS -50387 24%€7.85  ~568i423 <157.31
4334164 -25U7342 -0829 245€7.86  ~6632431 ~157.27

398,704 461LELS  -2522655 -91200  _24587.52  -6682.38  -157.33
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Table A-2.

16.9143
19,4759
22.0217
24,4024
264 £2LT
29,0 G4r
3L, T %
33.A06%
34,2550
318,795
40,1784
43.5198
45, 508¢
48,1212
8,787
52.713%
55.33°2
$7.<377
$9,n289

L3 PS.L % 4
94,377

R6, 7852
BF. 7785
91.2918
04,7322
95,0942
aB.£"T6
1nl.z755
103 72532
1CE.A712
1u7. 732}
117 5354
113,25%€
115,467
117, 7608
12n.3a79
122. (710

12°.6652
132.7€44
134,925
134£,9715
139.%23¢
163.5¢27
144,18%58
146.8732
148.8742
151, 4942
152, 4934
154, 6337
156.1174
15,7356
160, 77386
16,2957
16&,012¢
167,445

»?C. 5529
173.1721
174.571°
177.6767
187,262%
182,1244
184,R186
187,4352
189.2322
192,515
194,6575
196,529%
192,2150
20 1. 9348
273, 7649
26444

Reconstructed Ascent Trajectory, ECI Coordinates

GEMINI 2 ASCENT TRAJECTGFY { ECIG COORTINATES )

ox Y P X vY v v?
3624939,5 —18152177.0 99279510 1326178 215,753 2.133
3327727.6 ~1BL51938,5  9927964,.7 1326.732 299,425 10,992
303110546 ~108151455,0  9928006.9 133,122 179.4645 22.175
APA4491,5 18151025, T 992BCTL 4 1333, M43 157,996 33.657
3NTZS8.T ~1BL5%TIT.T  TO28157.¢ 133&. 795 139,281 47,609
3TATATI 0 =18150393.0 99292846 1340,45% 115,759 _ WH.08L
3N44100.2 -18150131.0 99284445 1344.482 B9 A48 69.Pe7
IDAGRS3.2 ~18149%66.T7 99283598,7 1367404 68.24) 9.706
2O5T343.1 ~1814%827,2  9928820.6 _ 1351.288 40.634 0 93.991
3452794.9 «18149761.0 Q929N79,1 1355.1792 11.339 178,773
BINETI40L —IRVADTER, 2 O9293456,.4 1350.285 -17.687 122,828
2256863,7 ~1R14OR2R, 2  9929€25,7 134,647 _~62,.6M2 136,411
3IC53435,.1 —~181499R2.7 9930Mn3,] 1375.919 -~76.792 153.R39
3CaTr41.2 ~1815D225.2 992:423.6 1391.914 =117.1n2 169,898
INECEIG.T —1B81504 7.7 _ 9930 TT6.4 1407,664 ~1356,R75 183,382
3C7I540,4 ~1815/ 875,01 9931277, 14233 ,.%568 ~172.40T 2m,600
ICTRL14.5 —]18I51245,2 BTI31EM0, 4 IHEE, TN =199, R1 214,249
ANBI257.5 —-10151814,2 9932272.9 ‘U S11 =235.76& 232.249
INB4216.2 ~1F15247T.0 9932901,1 576 ~272.r74 250,690
ICRTAIN0LE —18153045.7 99334160 1568 DS =299,TR3 264,805
INT14€7,2 ~181538T78,0 99341319 1619.743 -337,1F2 282,845
ATISTEELT ~IBI SRS, ©9F34802,7 15T5.161 =372,965 370,587
3I63137.4 —1RI55578.7 C9BSSPS,T 17Z1.178 472,374 315,167
31727 =IRISAETE, 7 ©93£352,9 1 TBLHL 4D ~43R, 935 24 ,4€0
3118465.7 —~18157868.2 993T7250.0 1058,231 —475.539 353,660
3112223.7 ~18158R42.5 99379686 1916.7TT —502.83° 248,103
3117334.1 -1B167201.2 ©9280%4.5  1998,115 -537,023 336.43%
3122€53.7 -18161649," OGIV0RI,7 27184612 ~572,9CR 402,095
3126873,.¢ ~18167R15.7 O0&NTL,} 2154.T5% =S38,.#13 413,125
31272€23.7 ~1R164L]18.7 00KIRAZ, & 2252759 ~670,3131  429.72873
AIIREL2.6 ~181651C1,7 O9943IVIAL T 2359,507 -658.519 445,915
314343&8.4 —10167437.0 9943935.4 2443 ,4T0 ~682,.512 654,424
IAISE4 R ~18159264,0 9945132, 46 2556.570 ~T1T.773 482,682
315¢779,7 ~1R1711R7,2 O046351.1 26T71,105 =T5T,252 472,615
316219.6 =1R1T2725.7 T94TIL,? PTEZ2.T86 =797, 571 &B0,928
ALAIS6TLC ~IR1T4RIT,T OGHRSHS, L IRAA, T4S -A29,079 &LRY,ICC
AITT2T L =181T7CS3,. 7 9949855.9 3019,288 ~868.0)4 497,540
3183191,9 ~18178k13.7 99%NP%3. 9 3125.488 ~8937.993 5n3,999
21017407 - 18181210.2 9952170.6 ___ 3271,795 -936,.512 510,002
320T4R6,.3 ~1R1RITNIE.T 99535184 3424.111 -975.2R6 516,702
A207420.2 ~1B1I56T9.T 99545530 3545,783-1074, 86T 521,557
3216017,7 ~YRIBE35T,2  99RGW2,0 | ITVI2,696-1762,635 526,653
3226°72.7 ~1P1911864.7 99%7322.5 3890.193-1079, %23 530,585
2234972,8 =181933406. 7 99S8IRI T 402D 0911176, 756 533,016
324%684,7 ~16]196291.7 9950783,.4 422C,975-1141.289 535,243
32L44GR, T ~1R1GREA] .3 QDANBRI 4 43T, 5A1=-11569. 759 =37_.345
22661€T,.7 ~1B2N1T66.5 9962289, 6 4579,761-1274,312 S28,r22
32TRLEA,T - 1P274962,7 F9536%1.5 4734, 6T9-1 239,216 534,298
2238194, R ~1EZ20TE6), T 9964 TT4. & 4966.332=1251.799 S
33I1221,6 ~18217%06,2 9965134,0 52300.607-120A,349 522.6‘7
AXLSHAT R ~18714211.2 99674934 5445,256-1311.7TR 514,923
3326759,9 ~1RZ1H0M2,.2 QOSRSIAK S642,7N0.1327.554 ST 744
1341883,8 ~-18227400.5  FFSIRSILS 53N6,292-1351.783  &9R.237
IISTLRO, M ~1227I08)1.5_ 9971164, T 6175,469-1278,706  4BA.SIR
1374265,0 ~18226761.2 9972115, 6390,264=1399.129 481,619
33372R1.3 ~1R230463.2 9972258,7 66R1.1BO-142R,105 AL3,985
3AN526T,9 18234240, 7 99TLETI.O 49N4,353-1457.632 457.CTD
3410482,7 -1£82371AC,2 COT547,S T224.833-14RN. 416 £4T.829
34ABRDP,5 = 1RD4]ICOR,5 Q9THE2I, 2 T552.4R7=1511.772  425,04n
LGS T, T = IRP44206,0  FPTTRIC 6 TRIB,036=1535,371 424,469
34754TT7,9 ~18248273,5 9CT86r2. 9 81 73,750 =1557.695 409,637
3497953,3 ~18252532.5 99T0683.1.  B8555,651-16N1.9T1 393,405
3515369.2 ~18255754.00 998D457.6  8853,423-1628,721 3IM,535
3520]112.8 ~1R7AT9, 2 9°71421,0 B260,59T=1663.561 362.318
A857020,3 ~18243429,.7 S922]41,9 95m5,937-1691,. I 347,646
ISEREHN.2 =1P265279,5 AT7T1.495-1 777,043 329,194
3583550,1 ~1B257879.7 982 T0-1681,76° 318,395
3619357.7 ~1M272217.7 9983804,0 9920,171-1633.666 279.594
3679€%2,7 ~18273510,.5 9842, T 9996.253-1597.500 248.978
TESSCOR,T ~182TSE2T, T 99NN 13NA5,RB]~]1SS, 5] 770,887
JEE256R,0 —1RZ282624,% 9035437,7 17197.6N1-15%4.711 168.T700
32,7 ~1RTRESOY, T GHASTIS.Y 17272, TST=-16Tr.20. 139,192
3720244,2 w1A7902R4.2 9986045.5 1N37R.675-1423.T08 99 .348..
318657 ~1A703042,7 99R86255.2 1°4AT.083-1268.783 “N.521
ATTSS22.6 = 182053670 . 9988329,2 | 10563,274-1324,443 32.732
ARNIST2,3 =TR700TE5,5 Q8RN T  176746,500-1255,"86 -9.671
3A32N]4,0 ~183N 046, T DOREPEE.2 17T92,261~-1183.4658 -—53,314
3B522P5,7 ~1R3(S172,0 99%157,9 17875.270-1132,67TR _=-R2,923
3I8R1642,5 ~1830A113,7 99858722 10995,641-1058,.Tn2 -128.25%
3911280.7 =1R3NB51.2 99854£9,5 11117.353 ~983,588 -173.043
3921736.7 ~ 1822607, 0 9IR$124.1 11261.,022 -932.704 ~203,816
39619T6.% ~1R3ISHEE,S 9IRESIE. S 11327.399 ~855,557 —249.529
3902511.5 ~18TI96,5 99837876 1)1654.T738 <~T73,086 =204 ,6F6
4913577.5 ~1R218572,7 Q0A22)0,4 11542,897 =T24,457 ~375,.01'9

47 44751.5 -1R227613,5
4074684, ~18222059.5
4C9RITB.I ~1832W 4.2
413NECP. 0 ~1R324273 .5

9082282.2
99R12li5.1
QAYRNENY,
QaT91?s

11675, 765 ~64%, 767 -372,125
1189%,584 ~S64,.702 ~419.231
~1190,286 ~511,140 -451.132
12736, 031 =42%8,742 -498.37)

ax

1.1822
1.2783
1.369R
1.4211
14634
14736
1.4916
1.4978
1.5226
1.7942
2.5%21
3.5514
Se263%
T 2499
B.R250
17,9528
12.5P27
14,6479
16,7197
18.3441
20 . 4312
72.54171
26,1473
26.7P54
20, 4R28
30,1P€7
32.2358
34.%852
36,4927
39,1473
41.1879
£2.4604]
43.7302

- 45257

46,7297
49,3584

52,2605

$4.4216
57.2r35

toe0663

62,2400

sies

R TT60

n.199s

Th.A048

T6. 8608

an, 317

84,2765

87.4283

91,4044

95,2108

IR, 1558

171,807
1358y 34
179.1731
112,5748
118.4196
122,502
128.1077
132.7471
139.09]4
166.0083
151.8333
159, 8948
166.n338
169.4152
36,4437

37.0505

37,5226
am.4rch

39,1476

30,9488

C.8562 .

41.0197
42,5326
43,3173
41,9939
44,5126
45.1612
45,7996
46,3909
47,1333
47,8341
AR,2BR8
“9,1%81
49,8812
50,5354

Ay

-T7.B158
~8.0507
-8.3224
-8.81%0
~-%.1914
~0,6865
-10.1749
=-10.£026
=11.1062
~11.637}
«12.1611
~12.5055
~12.9441
=13.2437
=13.448¢
~13.6475
~13. 7404
~12, 8204
-13,9799
=-14.0641
=14.161%
~14,1475
=14 1944
14,0022
~12.786%
-13.6454
=13.3752
~12.8%8
-1Z.368%
-11.7880
~12.U9%4
~12.0264
=14,301}
~15.01503
=15.3917
=15.2373

“15.0001

14,8973
14,7867
~14.7143
-16,5193
-14,35T3
=13.76n6
-13,58%)
~13.6132
~13.48569
-1 3,440
«1l.88"2
«10.T59
~D.4857
=8.9254
-8,9633
-9,5313
~10:.2682
-10,6907
=11.0949
~11.3703
-11.%51S
-11.8512
“12.1526
~12.5579
~12.5661
=13.,2999
~13,7545
-14.1r21
~14,2949
17.9367
17.8751
17.82713
17. 717
17. 7509
18,3080

19.9292
22.7318
28,4864
26,4159
27.0737
27.246"
27. T804
28.1315
28,2944
28.67TT)
29,0538
29.0186
29.556¢
29.8633
3N, 091

51,2200 30,4433

3150-6036-R8-000
Page A-5

[ 34

“,3316
4.3831
4.4T13
“.65R7
4o BYDS
4. 9784
S.1807
S.3778
5.6%542
S.05V7
6.1614
G119
6.4564
£.5576
€.6520
67635
6.8425
6. 9814
T.0032
5.9803
629745
To¥124
T.2252
T.3562
T.2¢06
$.9938
.4837
£.1281%
Ben271
5.8387
&£.9043
4.3992
32,7384
B.6457
3.6n7]
F. 66T

2.9701
28212
2.3788
2.24728
2.1576
1.769%
1.3578
1.1414

« %351
309

—e 6038
~1.6662
~243024
~2. 0268
=3.1943
~2,4239
«3, 6747
~3,0238
~%41426
—5.8116
~&a 6136
6. T72%
-5."876
-5.3979
~5. 8258
~h,2937
56664
~T.1615
~T,53R2
=Ta74%8
=14.9500
=15.,n462
~1%.1211
~15.2647
=15.2061
-15.1894

~1%5.152%,
~1%5.4166
-15.6047
~16,1392
=16.3794
=15 457L
-16.5859
~16.T72%4
-16.7850
=15,9054
~1T7.n481
=17.0265%
=-17,2459
-17.3880
=1T.488C
-17.6865
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Table A-2. Reconstructed Ascent Trajectory, ECI Coordinates
. N
(Continued)
TIME .

ROM_LIFTOFF
(SEC) Px pY P VX vy v? ax [37 a7
20971791 4162¢48,2 ~18325343,~ 93TTT16.2 12175.7TA5 =345,73n =544,035 7 53,1724 31:,8325 ~17.R871
217.0€11  418F342,% -1832592¢,2 ©9 _12771.660 =?89,969 -579.( R} 52,8526 11,0775 ~18.0125
212.6647 421045648 =16326592.2 124164.752 =206.139 =627.678 53,6403 31,4650 =18,2101
216.37256  4251939,7 -18327631.0  9973338,2 12559.283 ~121.115 -676.769 54,4742 31,8140 ~1R.4155
218.1574  4278040.8 =18327159.5 _9972067.4 12 19 =52,680 ~TIT,ER5 _ 55,2914 32.1416 ~1R,6201
220.8470  437023G,7 =18377251.2  Q@QTAra1,n 12806.426 24,263 -761.234 56,1771 32.5383 -18.3472
223.5578  4344241.5 =183270.64,5 Q967057,2 127962,371 113.296 ~R12.765 $7,7476 32,9979 -19,np2"
225.3525  4RA176.% -1A32ARG], S G044431.7. _1376A.5R5 173,851 -847.800 57.8904 32,279) -19.1749
228.0764 4477337.7 - 18324214,5 90540'B6.6 13225.179 263.807 -899.6C9 SR.R567 33,6980 -19,3736
23N,757;  44397R1.8 ~18325286.C 9961605.4 13384,134 154,702 -951.799 59,8402 34.D689 =19,56M6
232,501 44A355C.4 —18324€77.7 9959626.6 _13494,873 417,568 -087,978 _ 61,6542 34,2231 19,6805
235.287C  4501212,2 - 18373420 99570'97,6 13659.275 514.L97-1161,489 61,7902 34.9359 -19.9959
237,2A% 4537437 R ~1R221018.¢ 99362:3,0 13828.236 £ 6.187-1005,02) 62,8257 35,4648 —21,2539
239,347 4563159,9 ~1R320733.5 9952137.5  13945,387 _672.1:91~1133,793 63.3969 35,6776 —20,3685
242,537 4611767,3 -18318747,2 9948933,7 16122,813 771.591-1192.525 65,0661 36,4126 =20.8641
245,301¢  4647261.2 —18216524.5 9945639,5 14300,665 B870,9156-1247.R42 66,2916 37,0746 =21.2247
247.1545% 4666987 ,0 =18314846,5 994329C,0  1644; 31 939.R54~1287.412 6723204 37,4942 -21.5150
249, 0545 474277 08 =108312160.7 9939722.2 1467F,TN8 1742,538-1346,055 ABLETAT 38,1642 —21.RQ87
2517160 %732272,2 «1R311165.7 9937193,1 14736,577 1113,537-1787.249 69,9423 38,6678 ~22.2276
254, 4279 ATT3679,7 —1RINTGLZ, " 9933247,6 _16927,333 1219.270-1448.016 71.1151 39,3777 ~22,6512
257.1769  4%14317.7 ~1B303554.0 9929341.4 15121.957 1326.8%89-151N.011 72,5810 4C.19B4 ~23.0962
258.9465 4R42404.8 —183D1(20.7 9926508.5 15257,326 1471.719-1553,165 73,9170 46,7452 -23.4120
261,747 4 GRBATOIZL3 ~1829TL15.2 . 9922)42,%. 15662,506 1516,764-1618,19% 75,4703 41,4614 =23,8173
264.44565  4926R24,7 ~18202763,5 9917675,4 VRAAD,94R 1A27.950~16R3,.2¢€2 77,0100 42,2487 —24,2553
266,2990  4655CR4,2 —18283675 9914515,1 15912,762 1776, TE£R-1729.6%6 78,4154 42,8858 ~24.6284
269.713C  49C91S5R.)1 —1B7H4R87,2. 99N9735.6_ 16027.984 1R24.418-1794,321 BY,2665 43,7359 -25,1343
270.3556 5728975.4 ~18281436,5 99n63T71.7 16177.286 1935, Tt 3-1843.120 B1.8475 44,4378 ~25.547"
277.5735  57°72083.4 -18276109,2 9INI28N.6  16471,297 2027.070-1913.127 B3, 6385 45,3490 =26.N648
276.7824  5117372.4 -182T7444.5 9895995.6 16630.826 2151.342-1984.727 85.5650 46,3917 ~26.6696
278.1370: 5148781, ) -1P266385,2 Q%02278.7 16797631 2°3R,181-2134,552 R7.5945 47,3282 ~?7.19%0
280,0440  B194539.) —18260141.2 0986601 1TNIT,660 2367.267-2109.260 RQ,£795 &4A,2868 -27.8099
283.5037  5241747.7 ~1825345(,2 _ C9.T€2,5 _17279.84R 2571.951-2184,531 91,9185 49,5756 =2R.4832
285,4445  52739€2,2 - 18748730,5 OBT6658,0 17452.447 2594.871-2240,2(1 9441613 50,6826 -29.1036
288.1574  S321646.8 -18241503,5 QRTNAT2,7 17710.351 2733,671-2327.125 96.54NT 51,8040 ~29.7654
290, 7717 S36T7555.9 ~1R234263.2 98A64C0,9 17362.351 2848,905-2397,493 98,RS17 53,1171 -3n,5098
292.4914 5392324,7 =1822916).5 GRAN123.2 1RLIS.AAN 2643,822-2452.440  101.5457 S4.3355 =31,)1900
295, 70F  £446445,3 =18221336.7 ORS3ITAALL 1B4AN3L2T5 3175,174~2534.103  174.5€0R 55,9240 =32,035]
297.54%6  569424",9 =18213144.1_ 9RGTFE2.9 _18675.843 2251, 45-2617.542  177.5C85 57,3583 -32,2151
300,224R  5542712.7 =1R224576.7 OB4L209.6 18956,685 3400, 757-2703.407  110.58R6 58,8513 =33,6366
3N2.8400 350267241 ~18195479.7 9833C22,© 19251,392 3556,074~2793.057  114.12%1 60,5439 ~34,587n
304, 5626804,7 —1818911],2 9B28C42.4  19455.605 3665.167-2856.992  117.1733 £2.1099 -35,4125
30T,1838  SE7736%,3 ~1F170646,7 9Q20657,7  19TA2,557 3A27.692-2947.917  121.7%39 64,3225 =36,6172
309,762¢  §728772.5 =18169350,7  ©8J2831.5 20NBT.5TN 1005,854-3043,62)  125.198C A6.1782 ~37,6128
212,391 5781742.7 ~18158671.5  98046T34,6  23615,66 4172.7C9=3144,495 120.8726 68,509 =38,R024
31441438  SRLTS72.7 ~18151205.0 9700127,2 2764T.852 42950142-3214.302  134,5690 71,6625 -41,0827
316.7238  SETLE9ALT ~1813C886.2 9730699.2 20999,A29 4479,925-3219,400  129,7824  T3,.3001 -41,5216
319,320 5926304,6 ~18128091.0  Q792002.2  21365,35%8 4671.667-3470.218  145.4490 75,9824 ~43,7110
321.0197  5€a2726,6 ~1R1156 QTTZRRN, 1 T21T62.635 4873,TH6=3563.247  140,8056 TT.TASB =44.1267
324,435 6r239772.3 —[P172T81.7  9763602.1 22151.637 5080,3644~766N0,417  157.5276 B1.5737 -46,1369
326.2609  60TREG D —1RACIER2.T  OTSTCHALL 2743%,47R 5274, T26-21743,486  165.1293 85,3261 -48.1632
2B EGTD 8137049,1 =~1BNTI91T.5  9T4T249.6 22966,807 5449.309-2860,886  172.2637 BB.A26N ~49,9473
331.4592 619753645 =18065337.7 6736939,7 23326.865 5686.64N-4NN3. 877  179,6577 93.4R52 ~52.1695
334.0334  62SR103,6 -~ 18751383.5  9T26457.0  23802.936 5933.973-4181.497  1R5.7511 9B.0759 -56.355¢4
336.6865  4317152.2 =18736526,7 0T16131.0 24265,A81 6179.826-64277.978  191.5559 12,4502 -56,438%
337,5050  £342°85.9 =18"2814R8,5 9711722.9 24467,978 6285.581-4336,443  192,0772 104,275)1 ~57.2"72
3IRL4652  £I4RITALL ~1BN2214T.?  9T7TEM L€ 24531,812 6319,00R=4346,541  =6.B8012 26,5691 =14,278R
341.9647  £420272.0 180065317  2696159.6 24517,377 6410, 548=44,110 ~649255 2645099 =14,2964
343.64445  664RTATILG ~17931199,2 A8A5636.7 245(2,309 6474,425-4437,975 ~5.9%68 26,4556 —14.2124
345.8420  A5463I5.7 ~1797563C.7 . 96T4957,5  24484,18R #537,413-4471,675 ~7.973 26,1463 -14,CRT2
348.1273 5502096, ~1704%E41."0  9HAATIC, @ 24464,320 6595,306-4515,278 ~R,7577 25,8918 -13,9731
350 ,4"55  6457G67,0 =1T7965501." 965640 1.S  264643,.304 A555,2] 6=4534,939 “9,1942 25.755% =13,784"
352.8R69  H718F92,9 <17028907,70 ; 9A42175,1 24415,0979 6717,.156-4569,5R" =9.4T753 25,7419 ~13,6775
356,310 677751604 =17912612.7 9632033.9 24396,908 £789,562-4602.723 ~9.6423 25,6270 ~13.8303
357.594C 6A33432,2 ~1TH96007.2 9621463.7 24374,533 6A30,561-4634,307 =9,6585 25,5875 -13.797%
350.9055  GA8CT48,& ~1TBRLI19.2 96116941 24352.N08 6R98,£69-4566.451 =9496RT 25,5477 -13,7668
362, 8720 6961243,4 ~17861029.7 ~ 9597119.9 246323 ,648 §072,695-4715,317 ~9.6756 25,6514 =12,8294
364.5836  TM12296,7 =17R45757.7 OSRAA2(LF  26302,072 7028,216-4736,207 ~9,4572 25,6650 ~127,R7973
706616442 =17837397,2  957647Ta0.. 24283,372 7185, 0A~4746,795 =9, 7589 25,6766 —~13.86TS
7135767,3 —17809964,2 9562763,6 24255.838 7158,261-4836,4A7 =9,£9TB  25.6135 ~13,8441
717933042 —17794096,2 9552096.9 26233,854 T7214,688-~4837.086 ~1r.1415 25,4072 =13.7324
37444192  T242175.4 - 1777020642 954151100 _24211.4T7 7249,074-4866.T75 ~13.2067 25,2835 -12,6808
376,5579  7294930,5 =17762197.0 953IATS.G 246188, R16 7325.154=4896.495 =1U,209CR 25,3718 ~-13,456%
37945227  T7365602.3 =1T741862,5 Q5144061 2415P,1AR T7399,554-4936,465 -I0,5282 25.3915 ~11.6442
381,8527  7421864,9Q =17723653,2  9574956.5 24132,504 7459,519~4048,366 - =10 .6234 25,2656 ~13,6147
3B4.091C  T7475955.9 «17706T795.2 9493871,9 24109.742 7515.389-64008,7C1  <10.5552 25,2915 -13.6135
386.2697  T52R358.7 ~17697361.7 9482879.0 24086.38¢ 7571,791=-5128,294 =10,6R44 25,2780 =12,6009
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Table A-3a. Reconstructed Ascent Trajectory, Special Parameters

GEMINTI 8 ASCENT BET 1
TImE INERTIAL VEL, RELATIVE VEL. INERTIAL FLT, INERTIAL ALTITUDE GECDETIC LAV, GEODETIC LOWNG.
FRCF LIFTCFF PACKITUCE MAGHITULE PATH ANGLE  FEADING ANGLE (FEET) {OEGREES)? {DEGREES)
(SECORDS}) (FT/SEC) LFY/SECY {DEGREES} (DEGREES)
2,578 1341.8 2243 «996 9004 48.0 284,507 ~B0. 555
Sel21 1342.4 T4 2,023 90.316 137.1 ~8G¢ 555
Te€63 1343.8 T2e5 3,092 90.5637 289.7 ~80.55%
9.736 1344.7 el 4.LQ7 9C 549 462.2 ~834555
12,2006 134€.¢ 121.¢ 5.181 90.C85 736.7 ~80.55%
14,835 1349,3 150.€ 6o 406 9%0.116 1€83.7 ~80.555
16.914 1351.5 17%.¢C Te437 90.163 1421.2 ~80.55%
15.471 135%.2 265 8,763 90. 156 1908.5 —80.55%
224032 1356.5% 23%5.8 15154 90,244 2477.2 ~50+555
24,453 1365.0 273.¢ 11530 90,278 311C.C =80,55%
264487 1372.1 301.2 12.609 90,325 3682.0 -80.555
9.094 1386.9% 340.4 14.20% 90.411 451842 ~80.555
21.7JC 142¢.€ 380.7 15,488 90.513 54%6.7 ~80355
23,696 1426.1 413.3 16.810 90.594 6247.7 ~8Us555
364308 1457.8 57,8 18.207 96. 736 7379.7 ~804555
28,295 1486.1 493,.% 19.22¢ 90,829 4319.0 —80e554
400908 1528.8 542.6 20.468 90.980 9656.2 -80.554
43,519 1577.¢ 554.8 21.615 9l.11¢9 1i112.5 ~80.553
45.508 1618.3 636.7 22420 9l.229 123044 -80.552
48.121 1677.5 695,3 224391 91.410 13986.5 28,506 -8Ue552
£0.729 1742.5 1572 24,224 $1.592 15780.2 28.508 ~80e549
52.123 179%5.4 8274 244816 91.701 17245, 28,505 ~6Ga547
55.33C 1670.2 #876.8 25.480 91.832 19274.7 284,505 -80.545
£T.538 1950 .4 950 264045 91.98¢ 21439,.5 28.505 ~80. 542
59,929 2015.%5 1.CSe6 260362 92.904 23184.0 28.5C4 ~80+53%
€2.%45 2105.C 129Ce4 B T54 92.197 25%¢.5 28,504 -80.535
65,167 2199.u 1175.% 27.01% 92354 28126.7 28.503 88530
67,138 2274.2 i262.% 27.133 92.548 33153.2 28.5G3 -80.526
69,747 2379.C 1335.4 27.10 92.6¢8 32923.2 28+ 502 ~80.520
72.3¢€2 2429, 1434, 2 27.15% 92.749 35629.0 28.501 -85.514
144354 2577.4 1233.¢ 27,104 9Z.924 381297 284501 ~8uas568
T64565 954 le2l. 27,066 93.242 412617 284,500 ~8Ca 500
19.572 i816.3 1735.1 27.112 93,550 4“4532.7 28,499 ~80.491
8le565 291242 1825.6 27.i11 93.75% 47133.2 28,498 ~Blreh B4
84,177 3C43.C 1969.7 27.129 94.073 50678.5 20,497 ~80+4T3
6. T6 2181.C 2080.3 27.080 94,353 54375.5 28,495 ~85.462
88,779 2290.8 216442 264967 94,537 57T3v2.2 28,494 =8Ce452
91.392 344142 2326.0 264806 944895 61277.2 20,492 ~8Le%39
4,002 3597.7 2476.2 264648 95.047 65407.2 28,49 ~-00.426
95.554 37221 2594 .9 20457 95.213 6866647 26.409 ~80a412
©E. 508 3892.1 27574 266273 95.431 73085.7 28,486 -80.396
Ivl.25% 43719 2929.7 26.C09 95.639 TI127.0 28,484 -804378
103, 25% 4213.1 3u65.2 25.792 95.786 81335,2 28.482 ~8C. 363
105.871 4405.2 249.6 2544E¢ 95.667 86217.7 28.479 ~8ie343
1s7.922 456C.9 34iCa2 254266 964152 901%%.2 20.476 -80.326
11C.535 47664 3565,2 24,97 96.28¢ 95325.7 284473 ~80.303
113,146 49810 3836.8 2%eb2i 96.479 10Ut 0 28.470 -80.278
1154147 5151a4 3971.7 240316 96.619 104852, 7 28,467 ~80.258
117,765 S383.2 419643 234858 96.778 115495, 5 28.463 ~Ble 230
1270388 562445 4%30.2 230452 $6.9C% 11627%4.4 28.459 «Bl«200
122,420 5819.0 4619.1 230102 97.001 12588147 28,455 -80.176
12%.c46 6LT75 4871.4 224695 97.133 126934.5 28.450 ~80alé3
127a€£3 €340e2 5134.4 22,322 97.204 13315145 20,445 ~8C.108
129665 6559.2 5343.4 22.35¢C 97.362 13802445 28,441 -80.079
132,284 €848.2 5627 .4 23.715 97.457 144560.5 28.435 -8 040
134,633 T149.5 592401 21381 97.645 15)893.7 20.429 =T79.99%9
136,524 7388.5 6159.8 23154 97.71S 15655540 200424 ~719.966
139,524 17144 6481.5 Co 853 97,029 163637.5 28.417 ~79.921
141,563 797847 674247 2la 628 97.917 109297.2 28.412 8
ik4, 186 6332,¢ TU93,.) 20345 98031 176775.5 28.404
146, T aT13,.2 7469.9 20076 58.146 184679.0 28.39%
i48.874 9009.9 T164.C 19.878 98.229 190729.2 284389
151,496 %41%5.8 Sles.é 19.629 98.339 198882.2 28.380
153.493 $74042 0488.7 19445 98.421 ZC527C 5 284373
154.6C0 9925.3 06725 194345 B kb6 2268797 28.369
1564117 9973.6 8718.7 19.142 98e4%9 21385C42 284363
158,138 10057.7 3799.2 18,786 98,572 22236142 208,353
1¢2.774 1€126.2 2864.9 18.512 98.627 228930, 2 Z8.345
163.396 10216.4 2951.8 18160 98Tyl 23730940 28,333
166,713 10309.1 904142 17.4813 98.776 245592.5 284325
167,948 1C3T79,4 9109.1 17.572 98.832 2516640 28.317
1754554 1647643 9233.C 17.242 98.9C3 259787.0 28.3u6
173.1172 10576.2 9299.5 164081 98.945 267863.7 20.295
174.972 10648,0 9366.8 164603 98.96% 273357.5 28.287
177.807 1£750.0 4669 16.180 98.980 281299.7 28,275
180,263 10857.1 957G.2 15,753 99.000 289181.0 280 264
182,134 10934.4 9%645.0 15.456 99.011 294656.2 28,255
184,819 11047.2 I754.2 154¢33 9%9.029 3024017 28.243
187,499 11162.1 9865.6 14.615 99,046 310004.7 28.231
189,332 11242.4 9943.5 14.333 99.057 315120.2 28,223
192.017 11362.4 10060.3 13.92¢ 99.074 322522.0 28210
194.697 11484.9 18179.6 13.523 99.093 329773.7 28.197
196,530 11570.1 10262.7 13.25) 99.100 334654.7 28,109

199.215 11697.9% 1J387.2 12.861 99.116 341699.2 28,175
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Table A-3a. Reconstructed Ascent Trajectory, Special Parameters

(Continued)
TINE INERTIAL VEL., RELATIVE VEt. INERTIAL FLT. INERTIAL ALTITUDE GEODETIC LAT, GEODETIC LONG.
FROM LIFTOFF MAGNITUDE MAGNITUDE PATH ANGLE HEADING ANGLE {FEET) {DEGREES) {DEGREES)
(SECONDS) (FT/SECH {FT/SECY (DEGREESY (DEGREES)
201,935 11829.5 1351¢€.3 12.470 99,132 3408699%.2 284182 -70.,313
203,765 11919.8 10804, 7 12.213 99,143 353334.7 28,153 -78.257
2060449 12054.8 13737.0 11.838 99,160 360025.0 28.139 ~T78.174
239,129 12193.9 1087247 11.471 99,177 366573.5 28.126 ~T78.,089
213961 12288.7 10966.8 11.222 99.189 3T0975.7 28.116 ~78.030
2134645 12432.3 111¢8.0 10.865 99.207 377315.2 28,102 =~T7T«944
216,325 - 1257842 11251.6 10513 99,225 383517.7 28.088 ~77.856
218157 12680.0 11351.9 106277 9%9.239 387682.5 28.078 -~TT.795
223,843 12832.0 11591.9 9.925 99,259 393678,0 28.063 ~T17.705
223.561 12989.3 11657.1 9.595 99.280 3995613.,0 28,048 ~T7.¢€13
225.393 13097.2 11762.7 "9.370 99.298% 40353942 28.038 ~TT.548
228,76 13250.4 11922.9 9.045 99.315% 409181.5 28,023 ~T1T.456
230,757 1342246 12085.4 . 8,727 994337 414689.2 28,007 -T77.361
232,591 13537.4 I2199.C 8,513 99.352 41838347 27.997 =T17.296
235,289 13708.4 12368,3 6,205 99.375 423693.7 27.981 -77.198
237.588 13884.8 12542.2 7.901 99,397 42891042 27965 -T77.099
239,842 14007.5 12664.8 T+ 656 99,414 43240645 27.953 =T77.030
242,554 14193.9 12849,7 T.387 99,438 437485,0 27.936 ~T6e926
245,301 14381.4 13035,.8 7.1C7 99,465 442349.7 27.919 ~76.823
247,155 1451241 13165.¢ 64913 59,483 445605,2 27.9C8 ~76.751
249,884 147C7,0 13359.8 50631 99.519 453525640 27.890 =T6.645
251.715 14843,6 13494.9 boh42 99.530 45335642 27.878 =T64571
254,428 15C46.9 13697.0 §.169 99,560 457790.2 27.860 =~T6e462
2574137 15255.U 13904.C 5,901 99,590 46208647 2T.842 -764352
258,587 1540Ca1 14048.4 5.72% 99,612 464944,0 27.829 -166275
261.749 15620.6 14267.8 50457 99,644 469083,5 27.810 ~T764160
264,446 15843.C 14489.2 54203 99.677 473018,0 27.791 ~76.045
2064299 15998.3 14643,.8 50332 99.7C2 475635,5 27.778 -75.965
269.,C11 16231,2 14875.8 4. 786 99,735 47935442 27.758 ~75.847
215.260 14393.1 15037.1 4,621 99.75% 481813.C 27744 -75.765
273.571 16636.5 1527%.,7 4385 99,786 48530749 27.724 -75.643
2764282 1688644 15528,9 4el1€2 99,833 4868669.2 27,703 -75.52¢
2718.132 17060.9 15702.8 3,965 99.858 490884,7 27.5689 ~T5.434
2680844 17323.3 15964.5 3771 99.898 49402040 27.667 -75.307
283,590 17596.4 16237.0 3.546 99,938 49705647 2T 645 =T5,176
285,445 17785.6 16426,0 3,357 99,967 49902840 27.630 ~75.087
2884157 18069.7 16709.1 3,183 190.C08 521795.7 27.607 ~T4a954
250,732 18347.4 1698¢.3 20983 100.C49 50423442 27.585 ~T4,826
262,491 18542,2 “17180.3 ‘T.BAE 100.077 505929,7 27.570 -T&, 737
26%.C71 18834.7 1747247 2,654 100.120 508219,5 27547 ~74.605
297.£49 19136.¢ 117T4.1 2obt4 130.162 51.381.5 27.524 =The4T}
300.225 15448.]1 18C85.3 2.278 100,206 512412,0 27.501 ~T4.334
202,845 19775.5 16412,2 2094 lude251 514344.0 27.476 -~T4.193
304.6C4 20002.8 18639.C 1.972 133282 5155715 27.4060 -T74.C97
367.184 20344.5 T8980.& 1.796 100.328 517257.2 27.435 =T73.954
3369.762 20669%99.3 19235.¢C 14623 120374 51881C.2 27409 ~73.808
212,380 216733 19708.6 1451 1y0.422 52025042 27.383 73,657
314144 21333.4 139¢8.5 1337 100+ 455 521141,5 274364 ~T73.554
3164724 21727.2 2736241 1173 10U5CH 522321.2 274337 -~713.4G1
319,302 22137.2 29771.8 1.413 1ULe553 5233682,0 27.310 ~734245
321.919 22571.8 2120¢.1 +855 133635 524306,2 27.281 -T735.083
324,455 23C19.6 2165%2.7 «7C5 100657 525076.9 27.252 =T72.920
3264261 23328.4 21972.3 « 605 100.693 525523.5 27.231 -72.807
328,840 2382346 22457.2 «459 1304747 526057.0 27.221 ~72.638
331,455 24341.6 22978.C «3i3 1508352 52645C,0 27.169 ~72.463
334,033 24878.6 23511.9 <169 1324854 526684.2 27T.127 -72.288
3360487 254C3.0 24036.1 «028 100.904 526759.2 27.106 -T2.116
337,510 28627.1 24260.1 -e221 130.926 526745,5 27.093 =T2.044
232,455 25711.3 24344, -e053 10Le 954 526711.C 27.(81 -71.976
341,265 257214 24354, 4 -+ 053 101e341 526615,2 27.046 ~71a790
343,445 25728.9 243862.0 -e 053 161121 526527.5 27.015 -71.619
345,242 e5733.4 24366,5 - 052 1210202 526439.7 264983 -Tle448
348.12C 2573%.2 24368.3 ~+051 1ul.285 526357.0 264952 -T1.286
35C.405 25735.6 24369.C ~e 049 1714357 526275,7 26,921 -71.322
252,807 2573644 24369. 6 ~e048 101.442 526186.9 26,887 =736 545
358%,3C1 2573644 246369.7 - 046 131.524 5261C4.5 26,854 -TCa 773
357.594 25736.8 24370.C ~e 045 101.602 526026.5 26.822 -~70.610
359,9¢S 2573649 24370.1 ~e 044 101683 525948,0 264790 “~T0.845
362,862 25737.2 2437C.6 -e043 101.778 525851.5 264749 ~1Ce23%
364,584 2%5737.5 24370.8 ~e D41 101.852 525780, 5 26,718 ~T70.C84
367,160 2574141 24374.4 —e U8 131,925 525710,5 264687 -69.,929
37C.03¢C 25742.8 24376,1 -.38 102,022 525619.2 26,646 -69.726
372,238 25743,5 24376.9 ~e037 102,067 525550.5% 26,814 -89,569
374.4156 25743.6 24377.0 ~e035 1n2.170 525484,0 260583 -69.414
376.598 2574346 24377.1 ~e 034 102.243 525419.0 264551 -69.260
379.%23 25743,7 246377.2 —eJ33 102,340 525333.2 26,508 -69.052
381.853 25743,.8 24377.2 ~eC21 102.418 $25265.7 26,473 -68.887
384,061 25743,9 24377.4 ~e030 102492 525202,2 260 %4C -68.729
386.27C 25743.9 243774 -.029 102.5¢5 525142.0 264407 -68.575
369.147 25744,0 243775 -+027 102,661 525063,% 264364 ~684372

w@ONMDENSIN-
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Table A-3b. Reconstructed Ascent Trajectory, Special Parameters

GEMINE 8 ASCENT OFT

TINE RELATIVE FLT. RELAVIVE HEADING INERTIAL LDNG. GEOCENTRIC LAT. RADIUS TC
FRL* LIFTOFF PATH ANGLE ANGLE {OEGREESY (DEGREES}) EARTH CENTER
{SECONDS) {DEGREES) C(DEGREESY o {FEET]

2.578 89.185 ~3116.584 ~83.535 284346 26909913.5
S.121 89.332 -141.238° ~80.520 284346 20910003.2
Toet 89,267 ~1¢2.239 ~80.509 284346 20910155.,2
9.736 89.231 =159.¢58 -Bl.5UD 28.3486 20910327.7
12.286 €9.014 -157.474 =80.490 28,346 20910602.2
14,238 88.873 «159.229 ~80.4T79 284346 20910949.2
18. 314 e8.6(2 -18%,855% 80472 28.346 20911206.7
19571 28,518 ~152.130 =8C.460 28346 20511714.0
2Z.242 88,348 ~148.492 ~80.449 28.346 2391234340
24,453 88.32C -is7.18% ~8C 439 28,346 20912975.7
260487 $8.401 ~156.867 ~80.431 20,348 20913547.7
29094 88.34¢ 170.226 «80.420 28,346 209143062
ATt 8T.452 138.19%9 ~80e409 28.346 20915322.7
13.696 86.281 123,907 ~83.453 28,346 269161137
35306 Eea254 114,298 -8J.389 28,348 2LS1T245.7
238.29% 82.547 icS.891 -8U.380 28.346 26918185.2
46.508 6C.157 106,202 ~8G+369 28,345 20919522.7
43,519 T 677 1C3.758 ~8C4357 28,345 20920979.0
45,528 5. 197 102670 -80.348 28,345 20922170. T
48.12) T3.586 1C1.446 ~8%,336 28,343 20923847.5
Sul. 129 Te.T68 1eCa 848 -80.323 284344 209256475
$Z. 724 68.959 100 02¢ ~80.313 28,344 20927195
$5.35¢0 66,584 $9.200 ~80.300 28,344 209291427
$T.938 64,287 S8.712 -60.286 20,343 20931358.C
59.929 62.55) $8.339 ~80.275 284343 209330527
62540 €L 345 67.555 ~8L.280 28,343 2093545%.7
654147 580209 ST.854 ~3Ce244 28,342 24937995
672136 56459 $T.8.2 -8Je232 28,242 20940023.5
€9. 747 54465 §7.567 ~80.215 280341 20962794,2
12.3¢2 52.4CC $7.181 -82.197 28.340 209457005
T4e354 SC. 6T $Tez42 -B81,184 284340 209400(2.0
TL.565 49.152 $V 540 -80.165 284239 2095113%.0
19.572 «T. NS S71.815 ~80. 148 28.338 20954407,
81.56% A6.,ET3 $T.557 -80.129 28.337 Z09570C8.2
84,177 45.373 $C.234 ~80.107 28,335 20960%55.0
€6, T8¢ 44.076 564426 ~8C.00% 28.334 209642525
88,779 43,L5¢ _S8.514 ~824667 284333 2u95T1815
Sle 5% 4l.8632 €8.6T7 ~B8iaG43 284331 2097115862
. 002 4C.667 S8 800 -80.018 208.329 2097529C.2
55594 35.75C SEeE64 ~79.998 280328 209785515
964668 38.667 58,953 =-712.974 28,325 20982572.7
iL1.25% 37.553 95125 ~T9. 941 l8.323 2798762645
13.25% 364731 9574 ~79.918 284321 2L991226.7
105.ET1 35.4681 $9.123 ~T79.886 28,318 2099611242
icT.822 34.926 99.160 «79.861 284316 2100005244
115535 33,999 €S 230 ~19.827 28.312 21095226.C
112,148 33,034 994316 -79.791 28.309 21010508.0
1:5,147 22,265 €S 374 ~T79.763 280306 213147655
117 7¢S 21.212 SS.417 ~79.T2¢ 280302 210204115
12Ce 368 2o l4T 9431 ~75.684 2Be296 21026189.2
122.42€ 294653 G544l ~79.651 28,294 213368007
12%.040 28. 774 $9.471 ~T79.6U7 0289 21036858,2
1274683 27.59¢ S5.508 ~75.561 28.284 210430805
12665 274441 564537 ~T79.52% 284280 21567957.7
1324 2E4 6. TE7 555N —T9.474 28,274 210544597
134,603 -26.116 99.€36 -79.422 28268 2lu6lz2%.¢
2360504 Z25.€4% 95,666 «T9e38C 28.263 2106650545
339524 25.u61 95,703 ~79.324 2B.256 2107359%.C
141.563 Z4a.t38 99.734 -T79.278 28251 2107926045
i%4e 166 vhell2 55777 -T79.217 28.263 2153674645
1464673 23.¢(3 $9.822 ~79.151 28.235 21094658.2
48,874 Z3424% 95.85% ~79.102 28,229 21100715.2
1514496 22,767 99.902 -77.031 286222 2110808772
1534493 22.456 §6.537 -T78.976 28.213 211152727
156600 22.271¢ 554557 “TBe945 28,209 2111888642
isée1a 22,031 $9.985 -78.902 280203 211238625
158. 736 21.59¢ 10005 ~78.826 284183 21132383.7
1tde774 21.264 icc.102 ~78.767 28.185 211389607
163,396 ZC.837 1CLe170 ~78.690 2€.175 2114735042
166,913 20420 1CC. 238 ~78.612 28,164 2115564445
1£7. 946 20.121 10.289 -78.554 28.156 211617240
170.5%4 19.71¢ 10C.352 -~78.476 28,145 211698%8.0
173,172 19.284 10C.382 ~T764396 28.134 2117794640
174,972 18,952 16C. 387 =T8.340 28,127 21183447.5
171,607 10,446 1€C.390 ~78.259 28.115 21191401.5
183,263 17.628 1¢0.3293 =76.175 28.104 211992947
182.134 17,585 1¢Ca292 ~78.116 28,595 21267785
1844819 17.C635 1064293 -79,330 28,083 2121253602
187,499 16,587 1CC.392 =T7.943 28.C71 212261517
189,332 16254 10C.294 -77.882 28.063 2122528347
192.017 15.772 1404393 =77.794 28,050 2123269062
194,697 15,257 10C.392 -17.794 28.037 212399%5%.0
1964534 14,978 1CC. 392 ~17.642 284029 21244844.7

199.215 14,517 10Ce 392 -77.550 28.016 212519025
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Table A-3b. Reconstructed Ascent Trajectory, Special Parameters

(Continued)
201,935 144057 10Ce391 ~77.456 28402 2125891642
233,165 13,755 1000392 ~77.392 27,993 21263561.0
206449 12.316 itCe292 -77.297 27,980 2127026447
2494129 12,666 1624394 -77.201 27,966 21276827.2
2104561 12.59¢ 189,396 ~77.135 27,957 2128123940
2134645 12,179 1CCe399 -77.037 27,943 2128759247
2160325 11,770 10Ce40G2 ~764938 27,928 21293809.7
2184157 116495 102.405 ~76.870 27919 2129798445
2254843 11,097 1U0e412 -76.769 27,904 2135399447
223.%61 Coli4 1LCe418 ~T6e685 27.899 21369945.C
225.393 1G %43 160,423 ~76.5%4 27.879% 21313881.7
228476 10,068 16Ce 429 =76.489 27.864 213195395
230,157 9,702 1C0. 437 =76,383 27.848 2132506247
232,591 94455 10C. 442 ~76.310 27.838 2132876846
235,200 9.102 1004451 ~76.201 27.822 2133409440
237,588 8,752 10Ce 46U ~764391 27,806 21339327.0
239,842 8.518 16Ce467 764014 27.794 21342834.5
242,554 8,176 16L. 478 ~75.899 27,771 21347930,2
2484301 T.€45 100,492 -75.784 27,760 2135281240
247,155 Te624 1€C501 ~75.704 27,749 21356079.5
2494064 Te3C4 1¢Ce515 -75.587 27.731 21360747.7
251,715 T.18% 160,527 ~75.506 27.719 2136386042
254,420 6.780 1€Ce 544 ~75.385 27.701 21368312.5
2574137 6,477 160e562 ~75.264 27.683 2137262742
258,507 64273 1626575 -75.179 27,671 21375497,2
61,740 5.576 18Ce555 ~75.053 27.6%2 2137965640
266,446 5,691 16Ce €15 74,926 27.632 213836097
2664299 5.499 1iCee€31 ~74.839 27.619 213862405
269.C11 5.223 100e653 -74.709 27,690 21389979.2
2704860 5.639 16C. 669 ~74.619 27,586 21392451,7
273,511 4,775 1CL. €654 ~The488 27.566 2139596642
2750282 4,516 1CaTzE 14,352 27.545 21399349.2
2784132 4o 341 10C.137 714,258 27,331 21401579.2
28U 844 4,092 16C. 766 -74.120 27.509 2140473640
2834590 34844 100794 -73.978 27.487 2140779447
285,445 3,679 100,815 -73.889 27,412 214097812
2884157 3,442 100845 ~73.736 27,449 214125717
7564132 3.222 100.875 ~73.557 27.428 21415059240
292,491 3.C74 . 1€0.856 -73.501 27.413 21416742.7
293,071 2,861 10t,528 ~73.358 27.390 21419055.2
297,649 24653 106G SS9 -73.213 27.367 2142124042
30Ce225 2,449 i£0.992 -73,066 27.343 21423295,2
1324849 2,249 1014026 ~72.914 274319 21425250.7
3J4e834 2.116 1616559 -72.811 274302 2142649540
3074104 1.925 1€1.G85 -72.657 27,277 21428205.5
3254762 1,738 1thel2¢ ~72.500 271,252 214297684,.0
112,380 1.552 101157 -72.338 27,226 2143125C.2
3140144 1e428 1C1.1€3 72,228 27.2C8 21432159.7
2164724 1.252 1Cle220 ~T2.064 27.181 2143337642
2194302 1.G8U 1616259 ~71.897 27.153 214344547
321,910 «910 1C1.299 ~T1.724 27.124 214354G7.5
3244495 <749 1C1.348 -7Le551 274095 2143620640
3264261 0642 1C1.3¢68 ~71.432 27.075 21436673.7
3264840 o4ET 1014411 =71.251 27,045 21437237.5
331,459 «332 1014454 ~71.065 27.013 21437661.7
334,233 .178 1C1.4$3 ~70.878 264982 21437927.7
336,467 #03C 101.533 -70.697 264950 21438033.5
337,510 ~eC32 1C1.549 ~T70.620 264937 21438022,7
338,455 -eC56 101577 ~7Ue548 26,925 2143801045
3450365 ~eu56 1014669 ~7ue351 264891 21437964847
3430448 -.056 101.754 ~73.171 26,859 2143789246
345,842 -G5S 101,839 ~69.989 26,827 21437835.7
348,120 -e0S3 161926 -69.817 26,797 2143778345
580e4C5 ~.C852 1CZ2.CC3 ~69.4645 264766 21437732.5
252,887 -oU51 1C24€93 ~59,457 26,732 2143767840
355,361 -oC4S 102.18¢C -69.275 264699 214376272
357,994 ~+048 102.262 -69.102 26,667 21437580.2
5594905 ~eCa7 102,345 ~68+928 26,635 21437533.9
3624 002 o045 102.449 -68,7L0 264595 2143747647
364,984 o043 102.527 684545 264564 2143742640
367,160 —e43 124604 -68.382 264523 2143735602
I7¢.030 - 40 102,707 ~684166 264492 2143734545
172,238 ~e (4G 102.78¢ -68,500 264461 214375C7.7
374,416 -t 37 10i.863 -67.836 26,429 2143727242
176,998 -.C36 102,541 -67.672 264397 2143723842
379,522 —oL3E 1C2.C44 ~67.453 264355 2143719442
281,853 -.023 163.126 “67.278 264329 2143716045
384,091 4032 1€3. 205 -6T.11v 264287 21437129.2
306,270 ~4C3C 103,282 ~864947 264254 214371C0.7
289,147 -et25 103,383 ~66.132 264211 2143706402

O LN L o L el
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APPENDIX B

REENTRY TRAJECTORY

The reentry trajectory is provided in two sets, the earth-centered
inertial coordinates and the special earth-referenced coordinates. The
inertial set has the z axis aligned with the earth's rotational axis,
positive north, and the x-y plane is in the equatorial plane with the x-z

plane containing the Greenwich meridian at the time of retrofire (17

March 2P45™49%).
Tables Page
B-1 Reconstructed Reentry Trajectory, ECI

CoordinatesS e o « « o e s s 0 s 60 06c0secocscocsccse B-2
B.-23, b Recomstructed Reeniry Trajeciory,

Specialparameters $ s @0 00 05 0000000000+ B-12
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Page B-2

TIMF
{SEC)

€31.5742
633,9746
€36,367 4
€38.TT7446
641,1454
643,5403
645,9492
648.34¢4
657,740%5
652,423
655.5215
657,9214
66%.34946
€62.7495
665,144
667.5403
669.9214
672.2213
€T4.7212
677.121¢
679.5715
681.9214
684,335
6RE,TLO5
689,1215
691.5215
693,9214
696.3213
698.7212

TIT. 2486
773.5492
7£5,9492
T7IB.24C8
T17.7212
712,121
T15.%215
T71T7.9432
T2Ne 1406
722.74°5
T25.1494
T27.5403
729,9214
T732,2254
T34.7495
737.1454
729,543
T41.5402
T4b24SH
Th6. 7477
T4B. 2686
751.54¢3
75346402
T56.2405
T58, 7455
T61.1404
763.,5693
765,9492
76843456

T o T7495
772.1494
775,%493
T17.9422
T80.2354
782.749%
T785,1404
787,5493
789,402
T92.2496
T94,7495
79642 P96
799.5493
801.9472
R04,3406
£806.7495%
879,1494
Bll.54cC2
813,9492
816.3496
018,7495
821.1494
823.54%3
82%,9492
e28,3354

8307495

833,1404
835.5493
837.9492

x
{FT)

117112774, 75
13961226453
1r9re6n8, 97
17987221,37
1875774487
17153470, 60
171 360,67
17643001, 70
17506657,

1559046, 7¢
174027654 7
|'.4')01P6.=
[ISTEIARS PO
F122156,75
\‘7R y?’Q \2
172°7210,60
12174744462
1121879 62
AR2T27
114679,
00A1<57 1(
IR T6,12
Q354100 ,75
car 223,62
9767112
aLerr1s,
Q419432,
3385474,
9531430,

-

CLTED LTS
0423 2
QIARD3T,0 r

7313887.75
747117427
ERAL A IR
IR AT BT
265796425
9141>79,17
896463 "1.25

.
117‘7‘ 76. =
EX{A-E4.] °
pTI122
8454127.87
I TP5S, T
RE6RE] &,

RLQ0 7 N4, 5"

f424517.77.
AIOTEYL,
RI234E1, &
q267782,5%
9212706, 5‘

.
.44 ac 31
7903392,4%

TPT6YITA
7e12¢23,7%
176377%,%4
TH 742,69
7551361,7¢
7504884 ,48
7%1a°Ke

742140
14249867,
77691 74,50
7311 425,57
7T E
TICTTIRN, QY
114384 ,25
7Y839€1,56
12581 7.62
14969727,12.
570 2587 A4
63%5274,12

66!1“’.69
6526M1,50
AS£9527,19
4511338, 81
6453420 262
6395790,0C
63381€7,62
628N374.25

Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates

Y 7 xonv ynry moT
tFT) (FT {FYZSECY {EY/STC) . (FT/SFCY

17637672.5° ATTATRE LB ~21577.3% OLEAR, 9] Qa22% .32
17462275, 57 €75 268, "] -21513,78 B84294" ©197,77
17492873, 25 6772291, -21649.56° 937,41 9175.57
17678354, 80 4£7044%6, -214R6,%3 9313,1% 9152 .87
175274¢5,5" 68156115.,67 -21721.59 955,18 137,59
}754CRG 0 gR2ANT T 9 ~21757.14 a1e7, 7w Q17 7.82
17€71883,75 ARRO31Y, 4o -"1732.87 o129, 4" 985 .7
17592422,0 6801411409 ~21828% angl, - ong 22
17615145, 6973332,55 -21R63,6 or22.1 9029, 20
17637214, 4£Q)R4649,10 ~?18R7,9. A0R1,93 an23 18
17¢57Q24,5° 6966358, 1. ~21032,9% AN 6,47 8903 .42
17579729.% £GRTO12, AT -21n87, 62 3840, " 97,37
17777 4LY, 57 £790547 2" =72072,53 TR, 44 9944 .84
17721€42,57 TI1111 .60 a 3728, M 8923,.38
17742547, 5% 7°32498,00 3670, a7 969,12
177672R1425 7°83829,37 8612, 07 9875.73
1778364225 77 74958,0" E L - 583, 4 8853, 44
178"4f 07,75 779677710 -22172,9¢ R494.59 8829,91
17824£12,5° 1117237, 75 ~277 R AL 2415, sr. BROA 3G
17844585, 7% 7138340, 7] _=P00e, 2 374, 2782.5%
1788462V,5"7 7} 59208, 11 ~22272. 4' 3316, 9" B8758.63
7884871, 28 TrRA3R0, 60 8257.59 8734.74
70°4271,25 T2rtehs.69 8107,7" /71N TN
797547 8R, 75 T290445,40 137,712 R686.52
17043277 ,6° T1421%2,26 A" 718,94 8662.5%
17962623,53 T242787,75 fr10,23 AG3IR.ST
17981811, 7% 7r7a4485,19 7959,51 614,415
1T R43 28 73°6120,12 7899,55 READ, A4
13719729.78 TA25714,75 27531, 50 7829.83 9565 .54
13732455, T3T4LY,0C -12€€7, °R 7799.18 8548,99
19267263, 46951,19 -2260%, 719,12 516,12
18775763,.4% 3p7359.56 =22626. 12 TE58.94 849 .51
186947 65,77 rTTI2.8) «22657,29 T598.64 B&6H.TTY
1R1127CK, 8% 427762.56 -226RT.88 7%39.71 44> .41
18130727, 447009, 0] =2271R,43 T4TRAT 417.57
1914764, 443177,10 =~22749,7} T&1A. 60 8307,51
12165842, teafla,?) =22779.97 T257.22 AAKT, A0
19173422, 7% 9559, -2281(."7 T7296.73 8347 .26
18237 843,57 S2R559, 6¢ -27842,27 7226.28 R317,29
1°2181¢2,7 568489,81 -2°869,9¢ TIT6.54 327 .84
18718279, 7% ERI50,10 ~27890,42 714,00 RFL TN Y ]
1P2R2916,5° £a703g R =2292R, 75 T84, TY R24) . Th
1224672724258 CIRTEL12 _=22950,29_ 6993,.5¢ A214,29
123KARY, 1S 62767 7,91 ~27087, 772 6912,12 3197.64
18372445, 16£7233,94 =230 16,49 6AT1.%3 165,11
18218962, 2% T66A79%,49 ~237 45,38 3010, 25 3129,55
rar18]117, 5" TERAINY, 04 ~23773,91 5748, 39 3113.78
Ve2cyoEd, " " TIMRTAT "6 -22172,125 SERTL T 887,86
10357735, 7% TSV 25,12 =2212%,47 56256,49 AnE? 4 N6
18277709, 7% 772871444 149.16 4585, 72 B14% .67
13308747, 75 TT63407, 78 -23186.53 652,05 AN, 2C
184614283, .° 7782007 2F ~21214,15 £442.56 7986 .22
13420873, 7% 7817794, 10 “22241 445 43R 3R 7958.13
184540)3,5° TR "0V 56 ~22268498 6319 36 791,98
19461705, 28 TRaninc 10 ~P3796,11 A25T.RY TN L BG
13476049,°7 7889737, T¢ =23223,1% 5194,12 T879.47
184R2T45, 7 TRTTOL8, 76 ~223%A,1°7 6124 .4 T7853.78
13574205, 7% 789673% .60 -233768.26 677,53 7826.5%¢
188180 35.7 TArT5494,12 27473, 12 TR0 20
185232 45.'* TI24372,42 ~23429,73 TTTR2T
LRS6T4ET," 7382797.1¢ ~23455,12 7746492
IQSélS'l.?S TIT1255.94 =-234A1.26 TI2N.16
18575327, T0p0T47, 28 ~27506,8" T693,.5%
LASRC1E2, 76 nrR0QY, 8" ~23%32,72 T565 64
195672763, 75 8776454, kk -2I857,248 T629,74
12516225, 5" B 44P5 TEI2,62
18520833, 57 8761192, 04

18642601, 75 R“B1277.12 —2363’ 86

1R6557171, 25 RUCALTT 44 =236%6,99

1REELR 4, TS B111814,7% -22672,72

18681244, 75 AV13%caf 12 =217"°5,45

13692824,5° A152477,19 =23729a49.

(AT6234,5° PLTI256.77 -21753,32 7422.07
1771P491.25 A189°35,3] «23776.9% T7394.66
1873°%07,25 220 AT4, 56 =23800,4" 7366495
13767°%% R204308 €7 -27A23,73 329,43
18784389, 00 £281076,0¢ =23846.82 #ART. 50 1311.67
19766014425 A280491,49 =22040,52 £824,59 3
18777817, 2¢ =23892,4! 4761.51

13F8RA9.N) 52°"Zl.,6 239!6. 3 4698.65

18870769, 5° 8311635..9 L 4633.61

19211118,7¢ 2822898) 6*9.2‘ 4572,45

1AR21085, 0" A345963,44 -23981,12 459,77
18932765, 2% 8363176,69_ ~240"2,89 446641

1834326 -ﬂ” A38N221.12 -24024,.58 4382.87

18452802, 75 8397197,62 =24046,.04 4316.78

18864093, 715 8414106,2" =28067,02 825681 031,46,
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Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

TI“E X Y 7 xnoT vner 00T
(SEC) 1FT) 1FT) (e7) (FT/SEC) . LET/SEC) SFTISECY
214.7224 1B3A13 4,07 11591456412 2N TS ~13"41 40 17970, 64 138%0 .54
216, 4223 12343034,25 116244642,12 2246943 -33371,°% 17801 a1 1183 0%
218.7983 183187495,25 11676803, 75 2706527, e -1215%59,25 17RS6. 4" 1182607
22044385 18207121, 78 11706151.12 2315917, 04 <55 17820 4" 11919,.5)
223.599¢ 18255292,75 11762412462 2357252, 72 -13278.62 ITTIN 4 11879,62
225.9CBF }%723254,7€ 119°5033,12 PS8R, 16 =12227,47 17747, 1187,
228.39% 13101776, " 1124756167 247 0RO, re ~12a04 80 17T 1,84 11796 ..~
230.7993 18159751.TS . . 11880008,0° . 2428194,87. -1245£,8 | 17662, 17 11Yma 1
233.1€82 18125488,70 119327241,37 246547 .97 ~13514,77 17624.45 11778, 23
235.5586 13794176, 50 11074677.62 2494713, %3 ~13572.67 17%3%, 32 13 xaalis ]
237.9505 18161532,.50 1271£758. €2 2522977 L =13632.48 17546, 81 . 11T62.0%
2473504 19°29743,75 1275PR21.TS 2EK1188, 50 ~17¢0c an 175°7,69 11 753,58
247,738 17395014, 50 1217779137 2579786, 73 ~137649,40 1 TSR 47 11T 24
245.1982 17062749, | 12142665.62 . 2507S6%,83 = 13RNT.OL . 1TE%e,CR 11T736.08
247.5986 17973534,5( 121 4455, 7S 2438726,67 ~1786€,22 17389,50 1172844
249.9585 17395107,50 12726141, 2% ?¢63R63,27 ~12724421 17349, 85 11719.71
252.3842 17962098.75 . . 122674P8a25 2401813,25 oo=l3es2.06 1721521 . HITN,o
2%4,7993 1T129°76, 75 123°G226,°0 21277 73,52 ~Ja~gc 20 1T27R. 2 1172, %2
257.3982 "TI05273,75 1235762675 274R144, 01 ~147 9m a3 1723776 T 11693,M
259.%5996 177612 : 12391635,25% . a62___ ~14156,21 17189, 78 1166, MY
261.7995 17727356, 12432143, 75 LLYSE TR 5 ~14213.72 17160, 54 1167575
264.36B4 17603175, S0 12474249,37 4,72 ~14271.24 171r8.90 11665.08
266.T7933 17559856,5 12515267462 0228,41 .. =1432B.R9  170€8,45 116%.49
268,4385 17528323,2€ 2567232,%0 2973341, 46 ~14767,95 YTCA LT T 1165,39
271.5686 1758a7009,7" 12504c00_ a7 26110, R4 ~14847, 40 1£90¢, 55 11637.81
273.9CRS 17555°67,7% 1262771445~ T06LT56, 8T =J4SVTLIY_ 15948.Th 1162¢.16
276.398% 17%:1109,7¢ 12678335,25 2971951,75 =~14557,39 16974, 54 "T11618,53
278.T983 17485195,40 1271 8855.12 2999022 59 ~14614,49 16862,20 11408, 94
281.1002 17453053, 7% 1275€275. 87 227672,12 “TAETILIY . 16821,9 11599.31
2801, 5SF6 1T418T769,7 1279957°5,12 ITREE I 6D -1477R,0" 147R7 28 11589.20
285.9985 17379255,2% | 178219924,12 374733, 4) . =1ATRE.SS 14T, 69 118570,07
288.3904 1TUIANNE,EF 12379047.32 111770, 94 ~14841 .54 1665¢,79 11568,97
290.7983 173"8171.2% 12919967.12 3138832,25 ~14897,43 15654.55 115%8.90
293.1982 172712371.% 129598086, 2% 3166559, 87 ~14053,63 . 16612.T9 11548.38
295.%CR6 1773£239,75 12000712, 5" 210425%,75 ~18I"Q, 7€ 16877 0 11530.18
297.99P5 173225, 2% 13070672, 12 2721046,27 ~15"64.%% 165°a,. & 115727, 7
20CLIP4Y 17144240.25 JITTERINLGIT | A2GOLIT,ET . ~IS121,6%  LEARS,TT . 11517,23
372.7083 17127448,07 1311 8556, 50 3277226422 ~15177,%3 16442,75 1157648
355.1982 17791176,5% 13157965, 62 337 6827,72 ~1%5233.79 1641000
307.5006 17056544,C0 11IT?RL TS 3332608 ,87 =157A8,8% 16357,12
3719.9985 17°17785, 54 131336405, TS 13509<8, 4T -17344,4] 16374,70
312.39684 1a9A"RAL, "¢ 1227588, 27 3IRT6R1, T2 -15700,77 LT
314,793 16923RT0,00 | 1AMTAFRL a8 24T4079,16 . _ —15454,% _ _ 14227,.79
316.4385 16013407,75 13341174, 07 1431754, 2} ~15492.81 16190,73
319.5006 16969417.70 132€2273.05 2460496, 2] ~1%%65,74 1614778
321.9965 16321996.25 13437956,62 3497311, 75 L =160 ,09 16706, AR
3246.3004 14794444,2% 13469%25,12 3524490 ¢4 15674, T1 14783,10
326, 7083 1ATE4TET,TS 135787 "R A2 2556 26 ~15720,42 15578, %
329.1782 16TI30E8,28 _ IVTLEPT4L 25 FRYQ3AI, "¢ ~15782,9) L 18865,
331.55R6 1458 )092,78 13584646, 26671, 285 ~1%838,49 15921.96
333.9€85 16542917.25 13627812,02 3633779, 56 -1540% 8 13876.%°
3362984 16574711,37 13467 851,12 3A61227,24 ~18046,T71__ _ _ _15633,°e -
338.7C83 145657175,37 13698703, <" IrARG44 &1 ~1671422 15787.5°
231,192 165279/ 9,5" 1376628, 77 BTIEAIL RE ECSE S PRl 15742, 87
343,59956 164F02°4 &7 121776363, 7% 2742073, 0} =181 M,0%  vegom vy
345.9585 16457882, 58 118110m1,12 1769934 .44 16162, 60 15657.01
348,.3843 1A411050,52 1294€272, 567 ATOERTS &7 ~1627%.56 15678, 10
350,798 16372749,12 138aepag, " 382¢] 8,20 ~14769,5" 15562.7% 120,18
352.1687 1€333416,87 12024192,%° 2281167, 70 -15232, 84 1exy7,.3Y 11261.69
355.59856 16294154.75 13951395,£2 2RTRIAT, 2R ~1827€,1” . 15471,93 1126906
357.9585 16255779.47 13°90461.87 30°5148,50 ~18429,78 15426.14 11236.28
3603684 16215527,78 14735478, 5 2922080,12 -16482.1% 1538C, 66 11223,.39
362.7983 16175918.87 14772285. 5> 295a°13,80 ~15535 15234, 73 11217 .49
364, 430T 14141769, 57 4T ATLY 8" 29T7100,r 6 ~188TY,2r 182,00 112,95
367.5586 16°04207,5" 14145676, 73 4712769,%6 ~1644" 4" 15262,77 L1186, 7%
360.9985 1658294012 . 151%2199.€2 47 3959% 22 —~1%602,92 1519€.06 111728
372.3984 16716170..29 14218812, 62 4-¢6389, 3] ~15748,03 151%%, "2 11158.7
3T4.T9BY 155TSOIN, A7 147549)6,7% 47C3181,34 | =16797,49 1517347 11144,56
3T77.1982 15935346,08 14291107, 37 4119901,12 ~1¢849, 63 15n56,96 111319
379.57R6 1KR05°37,87 14327103,62 41Ca8AY A7 -1ca71, 87 mryr, 3 1111740
3N 0T 2 15354896, 14302715, 12 £177934,12 -1gacy sq 14962,45 11114.19
384,3984 1531364862 . 14390713, 7S 4109097 ¢ S1TTE L 14916438 S1179%,16
386.798% 15777793,12 14434785, ~ 4226479, 56 ~1756.83 148A9,19 11776, 63
389,1082 15721796, 62 14477203, A7 42537 45,56 -17178,33 16821,09 11n62.%7
391.5996 15597668.25 16505904, 62 427959 =17159.69 . _ L16TTALAY 11048,51
393,9985 ) 449425 ,5% 14%41375,7% 437479 -17217,67 1472777 11734, 62
2196.3R43 1567 83°4,62 14STEIRIL XY 432239 -17261.%1 14670, 07 11727, 64
398.T7CS 15567:.54.25_ 14€112%5,87 L &AKRSTY 67 SITAINR,2Y 16F32,48 1INCAN2
401.17C4 1552544550 14646 5415.62 43R5 40,44 ~17262,14 16584, 24 17991 .90
4N3,5986 15483271.75 146R1771.12 4611761,081 -17614,34 16516.12 1697759
405, 9985 15441358,50 1471 €5%593,5 ARINN60,3Y ~17666,85 . 14487,87 _ 16962.90
4N18.3984 15109304, 1475121, 25 4444741, 8] -17%1%,32 14479, 78 1r9a8, 40
41G.7993 15357298, 5" 14788E76, 28 4491419,7 ~17%65.61 14393.% 17933.46
412.3652 15329749225 . 16838431,37. . 4577763,12 175908 14350,07 179,71}
415.9703 15773277.75 14454357, 80 456272344 ~1766%,1% 142905,30 10904,03
A17.97C2 1522178300 14888671, 25 45¢8074,.06 -17715.23 14248043 19899 ,04
429.3706 15188192.87 . 16922739.62 . 5594993.94 . . ~1T764.9%. . 14197.61 @ 1MTe.01.
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TIME
{SEC)

422,178
425,174
427.5585
429,9453
432.3452
434, T456
427,1455
439,545¢4
45619453
4544.3184
446,7744
449,1743
451,848
453,C4662
45642462
459,7466
467.3735
4A1,5762
465, 9746
458,3745
471,744
473,1465
475.,5464
477.6746
4R 3765
482, 7744
485,177
487.5742
489,9663

402,32 ¢ 4
494.7T44
497,1743
499,5742
51,9744
66,2748
EY¥.TT44

516 3745
518,77¢4
®21.1762

533,174
535,5742
£37,074¢
54,3604
542,7764
545,174
547.5742
549,974
552.3745
554,744
554.,6144
553.5742

S61.9746
$84,3745
566,7744
569,174
571.5742
ST2.974¢
K7€ ,3745%
ET78.7744
S5R1.1747
583,5742
585,974¢
589,240 4
€91, 7746
592,1742

595,572
597.9766
62743745
67247744
624,444
€27.F742
619,9745
612.3745
€14,7764
€17.1742%
619,.5742
621.974¢
624.3745
626.TT44
€29,1743

Table B-1.

X
(<71

151655°5,1,
15122603, 7%
15359288, 28
15 117140, 28
164971003,07
14627°1,25
1423727 .12
14363701,52
1480 2146,5%
14756R35, &0
14711991,97
YL EARS TR
14674410,62
4587228
14526878, 2¢
1449147627

]L‘rb‘?ii’«.q7
14311990,
142584770,12
142222778,87
14177145, 28
16131743, 07
16882 8,42
16 167736,87
139€4657,75
11049747,

139°3477,12

1397127 ,78%
1221 17205,37
117645872,482
13718157, W
13571713,75
1287815], q7

11427973, 37
13392787,37
123243695 97
17264209,12

2 122410827,52

127371382 22
12153771 .87
13176757450
131183739
1371 Ma,

129522%4,12
12974441 .87
12865%29,25
12217598,25
12749168,
12777625.7%
12471002,7%
17621255 ,17
1258307, 5¢
12525492,

1247645

12379791, B?
12328764, 87
12279347, 57
127543123 .42
12107007, 12
1213:475.25
1PTERG, 2T
12°ATET 62
11721745 ,17
11327944, 25
118 ¢eRe 75
111 e
]117’)701 .17
11722379 ,37
11470742,2

11420783 ,37
11573270 ,28
11526629,¢3
11475044, R7
114D4R18,37
11373473, )
11390048, 4 ¢
112787, 4
112195 4,5
11169:29.62
11114466.01
11754014,12

A\
(S8 ]

1HORETRG M
149¢7 ¢£7,87
15124R27,75
15767742,25
15°01286,25
1517471R.62
JE1S5E7 25,12
15191212,5"
15224293Y,37
1525587 ,27
15297455.62
15392167 ,A7
1535°271,67
1R1E7873, 78
1R621 R4, 12
15652615.12
15474101 ,62
1681 4RERLRT
18E4PT733, 75
15527467, 78
15612083, °°
1664227 6,67
18674872, 0°
1577€194,12
1573730 3,10
IRT7ERP O, Y
157091£63,1?
15820015,7%
15867183,12

15391 B6 5, 7F
15921411,75
16651¢57,87
15081778,7"
16711778, 25
VRTEYELRYY
V& TIIRT, 67

16160855, 2%
161809 87,75
TADIR]IN2, 08

16377123, 47
164]1 P35
ThARER11,62
16474107, 87
14652764, 7%
16529651 ,87
14857474,17
1AR34R2] &
LELANS
1667028,

156577€6.12
1AA22273 8

157! ccTy 28
167446£3,62
16777192, 37
16796468
14825771
16851874,
1487777, T3
16972674470
16929277,6°
14754R65. 7%
163PFATY A
17 FHal, s
17°3° 787,77
17.557R83,25
1787673, 75
17115624.0°
1710 81, 6
171546835, 75
171711 -
1732003,
1722717453
17251112.5°
17274013,5
17anpRTT,
17322174,
17345697, 7%
17268748,5"
1TIGVEELL TS
174]1 4R34, 75

2
(FT}

44217 72,7
L646TY24,05
LHTIL26,50

4698R10,56
4706757 ,7¢
HT8NA52,3T7
4TTAE 9, R
4872320, 4%
482R1LLY, TR
LERIRAT, TR
4870274 ,87
4ol §54) 86
403870 €7
LC5RL AT, RY
49877 11,94
8377523.10
S 24PV 44
RTEITNALT
FTF4127,87
R‘_.’ ’){,71‘. 12
F124734,81
R159742,.25
518400
R31°47
£235426431
8267722,1°€
528K 794,50
£y m9, e
s17€817,2]

814 504,27
R1R8529,£2
§4617 493, 2°F
5438374,10
460 TT7
54P4A™M 7
&1 OLRY 6L
f""ﬂ"l‘
1LY: %41 1
=5q176: le
S61 TTT4, TR
RAAIIIC 47
5654452, 6
REHIN23, "4
57M 8355,8]
&720637,4¢
57521871, 56

.

STTA 44, 2

s8°22.8
Ra253)
585°722.12
€97437~,9¢
580433, 56
£072267 649
546114, 62
£REGTIR L,

500377460
5779321, %4
6461174, 81

AELTIT RT
etgante,
6111849,69
£1283232,87
41€a7487,64
“1p2167,60
577 B494, 27
£229781,44
«252°19,10
E2T527.M)
A~92Q215° 2 &
43291 2, %¢
£U664T5, T8
EIETLHY,

£265109,94
VAR LTSN TS
hL26178 27

LT LR D

6LTHER ¢

£F7A7TAT T8
£576065,25
£549532,19
L£68T777686,94
6594529,
6h1E9060,)0
4n10221 17
6561435,57
66RIROL Lk
6776104,19

¥nnT
(FT/SEC)

-17R164.63
~17842.85
-17714.16
-17942,1°
=13711.2%

-18276,18
~18254,13
-18203,39
~1R387,93"
-12299,11
-18446,07
-18404,59
-1R€42,22
—1P%874,53 _
-18e37,68
-‘36%1-.6“
=-18721,79
-1a778,.79
-1R74,83
-18871,43
-18018,8
-12964,77
-19M17 97
<19n%7,59
1917 2,94
-19147.95

-1c0192,3%°
-19239,39
-10284,87
10329, %
—-19374,R%
~10419,98
—19244 40
-19494,12
~19553,63
-10597.97
-1%44%.07
-196A% 8%
=19729.¢86
~10773.27
-19816,7?
=19867. .15
=19903,51
=10046,59
~100A0, 44

Ttz
-2"169,35
-2 7M1 50
-27763,64

~2°127.3A
-2 356,87
-2 417,17

-2°451,49
~27492,48
—2083%. %"
~7°572,91
=614,
o aBEL €
-27805,3,
-27735447
~2° 775,37
-2781
-%°p5
~2 RA4,17
3 037,71
-7 073,97
~21-11174
-21057,62
=21789,45
~21128 .04
=211R4 "6
=21224.88
~21242,46
~71287.57
=21218,12
~21355,43
=21292, 82
026

-21504.06
—2154%,94

yont
. AFT/SECY

14148,0
14°7G 45
1an5~ .03
14071,.88
13962, 62
1107 3,19
113,47
13p%3,8"
13753,83
13704, 67
13652,22
136" 3,14
12553, 30
yarca,oy
13462,7
1347214
_13367.8°
13377, 5
13249 ,9¢0
17198, 03
13146.57
131 06,72
13744,57
17007 64
12947 ,87
12Apc 32
12837.83
12785.%0
12734,17

12¢11,.%9
12629,21
1257¢4,.82
12524.32
1267177
12419,14
1736645
.12 °g
12260 .74
12277.39
12153 ,97
12)¢ 7,76
17747.20

-11993.77.

11947 ,42
118R6.52

_11832,76 .

11778,97
11726,02
a~

.73
11562,31
_11577,08
11452,38
11399,.RA
31268011
112R9,27
11251, 74
11179.2?9

11124,739
11°€9,26
11514,07
17958,.55
1~ar2,.99
1R4T .47
17791.¢4

T1v342,37

1029k RS
17230,11
1°173,.47
19134,78

[RLLE VY
0046 ,76

. 98B9.0n
9831.75
AT74,48R
ar 7,09
9659.51
Q65224

PR St i X3 I

954k, 44

Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

0T
(FT/55C)

1ras8, 82
11843, 68
17828, 36
17813,.32
1°797.95
1978718
17765 54
1775, 9
11735,00
17719,29
177°2,97
17684 .82
17674 .80
10656 4 4R
17638,16
17621,92
10617 .76
1 58,42
17e7, A7
1n588,r3
11838 ,°9
17521, 54
11656 ,52
17497,28
10 469,78
17457, 67
1n45,18
1r417.82
17407, 49

17382.78
1.:364,99
17347,22
11329,43
10311,.31
1n2o2,38
17275 .1¢

_1°263,19

10238, 0
10227 .36
19271 .80
14183, 19
1-164.75
11146 ,00
17.127,27
10108.23
19789, 18
17477018
10781, 12
"3 . ng
1012, 76
9903.17
9973,99
0984 (&7
9nwa.7~
9915
9895, 12
9981 .77
9855 .56

ag35 49
Q915,42
ar95,10
9775 .01
756,59
a714.31
9713,55
6,12
9672 ,47
9651, 71
°630,93
e6"9,R9
2588, 98
9567 .93
9546.89
9525.5)
9504, 31
aer,77
a849,16
7429, 99
9418,21
939,63
9374 ,78
0383 95
9331.73
939,22
9786.88
926k .66
9242,53
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Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

TINF 2 v ’ xXonv wory 007

(SEC) Ty te7) r7) (FYISEC) LEY/STCY. (FTIS¥0Y
€31.8742 Y1 17774,25 17437677, 5 £TTeRR60 ~21S77, %% asRe, 9y 7.2
£22,9Teb 1'361226,57 L7462 78,57 =21R73,78 aa2e 11 o1e7,77
£36,3674 10 SETR 0] 1V4SIR L 28 9371.41 0175.57
€38, TT68 17 957221,37 o~ -21506,73 313,15 9152 4RY
41,1454 1 BTSTY6. 8T - ~21721,59 285,02 913" .59
643,%403 17 FTSKCER 2% ~217%T7.14% 107,75 Q17,82
645.9402 v T 368,42 yreryERy, 7S 48%0AY] 40 -71792,87 o119,41 LR
640,345 6 : 17503€22,10 6821611,69. ~21828.°7 0NR1,3 one?,22
€57, 7405 17506883, 17615145, 600 3932,56 ~21R%63,62 or 2.7 8119, 2
652,427 1547046, 7% 17637214, £0]1 440,10 ~-2V8R7,97 nagy, on anry 18
635,521 17492765, 17657624,57 LORAETNSR, 12 =-21932,95 RGT-&, 42 300 .42
€%57.0714 1° 1787 9223.4 <ORTHLA, Y ~21047,53 egen, - ROT.NY
65%.3495 IRAAIE YSIE ) 4049447, ~23r"2,83 aTRe, 46 9946 . R4
62,7495 1TT21e62,.57 771311 5,89 =277 26,91 8720, 7Y 2923,38
665,145% 17742%47,5° -22771.19 867,07 «9r1,12
667,543 17762281, 25 ~22105,33 nRY2,u% ey ,73
669.9214 17TR364%, 25 -22128,67 meea gy 8852 4k
612,2213 1TAC4F Y, IR -32177,99 R404,°9 ssxa 01
T4, 7212 17826412, 8" TIITIY, TR B SN 1Y ST e, 26
6TT.1216 17114579.7° 17TMem R, TR e SLETON —37"1e,24 8274, 787,51
6T79.8215 0961%67.12 1T864£2V,57 7150208, 31 ~27227%.4 ®314,97 875,63
681,9214 © a7 76,12 178%4% 0, 2% TIRT 380, &0 -22308,22 8757, 59 BT, T4
664,325 0BEL1EN,TE 170743 71,2% TPV 645,69 -?7334,5% 07,7 ans, e
686, 7605 0®f 323,62 179 4 Q8,75 T29746%,60 ESia 24 AR R1MT.R2 REEA .52
6RO.IZI6 STATIIOL5N 17043233, 8° T2V -V26 "7, ’-78,06 682,52
691.5215 "40X218,7¢ 17962623,5 T263782,75 ~2243%,54 aryn, 23 sa, €7
693.9214 9639432,2 17931#13,7% TIRG48S, 19 ~27447, 71 7a%50,%1 %18,15
696,3213  I5RR4T4,27 12771843,25 73 5120,12 ~27400,8% 78%0,5% RSO, 0y
698.7212 9531410, 7 18719729, 7% R L RTINS -27%31,57 781983 436554
TIHL34BO  FTATEILTS 19792485, REATVS AL ~ypExy, «u T799,1® 8%48,95
83,5693 0422512,5C 1825729) '019 -22%0%, " 710,12 514,12
T05.6492 9368237,/ 1278743, 0 7387359, %% -272628, tz Te50.94 847 .51
TI8.2405 93138RT.75 18704785, 7 AT 772,81 ~22657,29 TR98, 64 8488, TV
T1N. 7212 9247 117,97 1R1}2°0E, 6 TAITTH.%6 “226RT,89 r=30,%1 447,41
T12.1216 9775621, 5¢ 18137720, 7647004, #) ~271m,43 IT. ST
T15.5215 9151°62,%° IRILTG R A THARITY, 12 ~22749,7 9107 81
T17.9492 _929579¢€.25 10105842, 759“1‘."‘ =277T719.77 ANET AT
T20,2406 9W17T79,37 19183429, 7% -22810 A7 332,26
T22.7455 8966371.2% 14797 868,57 1520589, -2284°,27 317,29
T25.1454 833145),2% 19218362.00 1549489, 01 ~27849,90 Q2N 84
T27.867%  ART68T, 12 TR2I%7 9,75 TsARI8Q, 10 -27896,62 RO 68
T20,92146  SR27VT5,°N LRSIV, 5 TENTYIE LAY -nqn.-r-s R24) .74
T732.335& aqceTRO, . =P2958,, 2 "214,29
TINTE0S RTIIAN 61 —2?091.7’ 819 .64
T37.1496 0855127,.87 18372645, 7 -23n16.49 8165,11
T739.5493  86CIPSS, 07 1a110me2, 28 ~2374%,38 811955
T4 9402 9545518, 0 IAAELS B L TLRATNY, 0% 237,90 811,78
Tobo 3406  RE T T4, 5T 1R3T1283,0 TINKTIAT, 6 2 8787, 086
TH6.TAPE. A514617.27 19367235, 7% TTES124,12 ane? "%
T48.2486 RIVTE14,°O 18777799, 75 TT280 04, 44 8344 .67
T51.5483  8I234¢1.76 18308747, 75 TI63607, 78 1020
T53.5402 8267782,57 1R414283, 5" 7182407, 2¢ ToM 22
TS56.7494 8217 76,57 19420873, 75 T80 224,10 ~21261.45, 758,13
TSB. Y496 RIT67NE, O 1R48408712,5" TR21 OB, T ~23748,98 79,08
T61.1404 €17 347,12 18461 775,25 LIS M L] =296, 1Y Tons ne
763.5693 4M4300,3) 13474049, TARINAT, T -23322,18 879,47
T65.9492 T9NA93,69 18489745,V TATTON S -22380,07 A% .78
T68.3496  TTI2M2,0T7 13574205, 7% 7806724, 60 =33376.6 60 72,52 7826,52
TIC.T495 TPT61T9, 7% 1381 @@ Y5, 7" 791849, -22472, 7 LA A" ¥
TT3.1494 T819692,.75 18525245,7% T HIVILE2 ~23429.73 048, T TR, T
T75.5493  T763775,%6 18547647, 75 T®2797.10 -23685,12 sare,78 7746 ,.92
TTT.9492 TICT402,69 18551511,25 7971184, 9% ~23481,26 5824, 086 1T 6
TB0.3354 T551341.7% 18578227,°° TOPAVATL S =27506.6" X763.1? T69Y 5%
T82.7405  7394564,44 LRERC1£3, 76 CRINTL & ~23532,%2 LR T566 . 64
T85. 1494 TSIN159,25 19672763, 75 "26554,64 -71857,28 S62R.20 76,76
TBT. 5493 _YSBLAND, 3D 12616225,5° 44758, 57 -22582e89 SETE, 97, T612,62
T89,9492 TA24MT.62 18620823, 55 R631 93,9 ~236°T.46 5512,73 7588 ,.8%
792.3496  7268170,%0 18642693, 73 B 8137712 =23632,46 5451,34 75%8.50
T94.T495 T31142%,57 10655171 ,2% RICTETT 48 -?36%6,99 S3R,T6 7531,51
62095 T2TIALLCE 196645744 TS 81)1214,75 ~21672,73 5§346.16 512,78
799.5493  71977%0,4) YR6B12RA, TS 317%868¢,17 “PVP S, 4L 5283,09 417,01
821.94°2 13692824, 5” 2]152417,1¢ =23779,48 5201.22
RD4,2406 18726234,5" P1T12%6,77
8N6,749% 1A71F401,25 a1m073%,3)
870,140%4 $969727,12 13737867, 3% 2I04748,56 ->3800,41
A11.54C7 AN 2SN L4k 14747882, 3 R374705, 87 =328%3,77
812,9402 £I*SITALY2 1RvELaRg, v prayove ~23846.87 sRaT, S0
216.3496 <7931:0,10 VATHET14,25 A7%0402,10 =21768,52 4824,59
B18.T49% HT4f 797,55 13777517, 25 a2716941.0° ~23892.41 4761.51
B21.1494 668347 .69 18730869, 1) 5204321.56 -21914,99 4690.65
B23.5473  AA26P1° 50 199°rrgq, 5% 3211435,16 =23917.11 4635.61
82%,0497  4548€37,19 13°1111R.75 p3IZTRAA], TS ~33850,25 4€72.45
P28, 1254 &S11318, Q) toaz1085, RIGEDLD L4l ~3708],12 457 9,77
B3I, THO5  ALS5ILTY L2 1RA22745. 25 2383175 60 =241 2,89 L8466, 01
833,149  £3ORTAN 3 18363243, ¥ 8IR22Y,12 ~240:24.58 4382, 97
835,5493 433817762 RBSIACI, VS 8307197,62 ~28766.%% 4719.78
837.94°2 A28 AT 2R LABELTPY,TS 241 4176,2¢ “26406T N2 £256,61 TN .46



3150-6036-R8-000

Page B-6

TIME
{SEC}

B4 L3496
842, 7495
846,3896
847 ,5492
849,9492
RE2,3247
BS54, T246
857.1245
859, 5244
A61.9243
864.3242
A6k, T 284
863.1245
871.5244
R73,9243
876,315
878.6963
881 .6 962
8872 ,5244
885,9243
8RR, 3242
890,7244
8492,3984
895,4065
RAT. 805
9L 2064
an2.6963
95,7962
907.4966

N9, 0243
912.2%¢4
914,.£563
917.1-962
919.4565
921,R975
924.2074
926. 7256
929,1255
931,52%4
933.8975
936.2¢74
9318.6°72
942.3242
042,5254
945.9253
948,2252
9577256
953,12¢F%
955,475
957,.,92%3
960.2252
952, 72%%
96541255
96T.5254
59,9252
972.3115%
974, 7256
977.125¢

979.5254
981.9253
984,3257
986.7256
988.3¢652
991.5254
993,922%3
99642252
998,7256
1071.1255
22,8254

5,025
1°38,3082
101047255
1713,1255%
1015.52%4
1017.9283
1725,3115
1€.22,72%6
172541258
1027.50254
1729.92%%
1032,3252
1°34,7°%4
1r-36,2652
1i39,5254
10 41,9253
1764,3252
1046.7256

Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

X A 14 ¥nov Yoer mry
(FT) {FT} (F7) AET/SEC EJ£SFC) {ETISEC)
322578, %6 18574736, 5° IS RLTENE 40882 4,907,908 79n2.r8
5164744,.%44 174a4201 20 44607722,87 ~24)17 R, ¢ 5120,%4 A9T74 80
612819, Tycetg R 34R0V48,12 ~24122.% 4NAGL2S 6955,.16
6748927,46 Taiatar,rs 1481762,87 -24150,1 A28 6917,.63
5997 945, 2¢ °113287.00 31497537,12 3938,9°3 6889,02
5933517,3} BRSPS 20 1811987 AT 2ATEYT GARY L AS
setRas7, 60 Sac11 35, ro 3182°1291,2°% B X4 %, A2, 6821 ,565
3042947,75 A€LHTE2, 25 ‘24229,51 314°,54 682,12
T AC4OTET, 8D 563 %4,12 24249 .00 3685,71 6774, 10
571 912,1° AIERETL B AST7Q245,62 2626R 32 3621.14 674%,27
S642447,5¢ 3067143,57 RSOEL 2 N S242RT.45 ISRT 44 6714,39
5384778 4" “OTRLYY, 25 LISRERTIN 3 S24276,19 403,27 668B7,18
€529, 5¢ fengaeyg, r - AR2TE2 R <24225.19 665A,01
S4ETT .04 TR0 TN, 2F A4464,12 434266
B5408126,44 AN T4, 28 1559317,87 24361.70
535" Q77,0 6 aTRTY, 28 1675:51 6™ 24279,90
529278¢.69 E1e27, Y T48N692,62 24207,68
5134713,20 WA 6T, TS 7°A365,87 26415,4]
©YTanp, T h 1337 K43,n° 727131,2% 14422,9
5116262,7%, 13727775,35 TATRRL ST 244571452
567840, T75 17044054, 7Y T8103,62 2644567.71
4990798, 4 19V81779,5” TARLRL,12 24404 ,3¢
4a578r 4 12756517, 5 *70171,37 24496,37
4Ap1RTT, LT L b PR 0‘3”5&.77 .
4373717,P7 SN oTIREY AN 14727 8
4756119, 37 PYRTTREN 6" I118,7F
47v5]18a1,137 190947 146,75 $4139,57
456¢.2°.6,75 19790014, 75 'S9r99,8% 2467.87
4587197, 57 LLULYLTA B "TI672,2¢ 24597,6 2403,26 6184 ,87
457 7445,12 1917 1616,8° ARROS” K7 24673, 2238,"2 6154 .47
44£97043,28 19127087007 QW51 7! 2642842 22746,45 6126,%6
A41 2920 e 19112467, 7 118174, 10 24643,.1 2209.7% 6094, 35
4351761,37 19117493, 2% 322766 .0t 24657,7 2145,02 6064, 21
4201555,57 19122764.7F 34728642 2467244 2080, %% 603,08
423722 p,%¢ 16122492, 57 RITIIALT Phaenn, 0 715,92 6073.53
4173°1°0,28 10122447, 7% MTALNT BT ?6771.1 19%1,29 5972.96
4113062,29 TII1.50 1UST4.30 24715,2- J1285,.84 _5942,29
4752711,.47 1914156 71 TNATR, 62 24729.1: 1821.27 $911.7%
1904747, 44 19165847, 0 H19949,42 24T42.91 1756.40 5861.23
392544 .76 109140023,25 32844, 50 24755, 96 1692.39
1ATEN17,37 Yay1s2c17,28 T46859,00 “247T£9,12 1427.65
115752, %9 1PIRTTL5, 57 “&"anN AT ~Pe782.31 1562.7
31776426453 19142 2% 172223425 790,78 L-1918,95
AECT LN W 191A4cT ALLT R -24BCT 65 1432.32
25374R8,54 131568225,5° 179312,62 =D4R27 28 1367.35
25779 1°171F29,29 115947,07 -24R22,5? L
3519205,401 TUYTaEea, 1080 0,7 ~26R44,54 237,53
1453647,79 NEARA LY 147935, 67 -24R56.32 11772.71
3300672, £ 101R7YRE 8 11E628Y 7% 4RAT,TT _11e.23
3339206,37 19192736,5° “169741, 24879,27 142,67
3279545, 14 10188221,8~ 2183078, 17 489N 44 977,48
121 2R 5,09 YS18T4R9, 75 11081 94,3 F497) 45 . 912.%52
EAUERETE VT TCIROE Y, 7 3370k, " +74912.41 84T .64
2177230, 78 1njetEEY, S2F787, 8 -24922,99
a4 T R 10192184, 74 A28 R $264032,27 __538
2987 96,50 to1osany, 2 32681156,5 ! 5353.76
297 (669,76 10108487.5 BRA]TI2,20 5321.95
28€2771.%9 119197813, 24 2727 6,87 -249¢3,51 5290.%9
797" 949,44 171cegar 5* C2RE308, AT ‘24072,03 5259.00
274_9C5,72 VIl 2 °203279,7 1 249282,.82
2487 630,34 reaT 5 9311486,42 26901,50
242r020, /¢ a2 1576,87 °2731719,12 2510862
2579042, ** or leET, TR 2232248, 257%6,48
28¢ ~qoe or €2 cR14 0% n24qe81 € 17.85
LIV LS 192 278) 8 RETRRAEN ¥ 23724 ,69
2227774 1027292 70 "172079,12 200 L,62
232°67%. 10272782, ARLn IR AT IENL2.6T
NBET, E 10272517,2¢ RELLULE 5 T5rE0, 319
1272125, 7% 4 RT95 2T 7%5°57.78
AR L4 00 1 THTTAYALIY 2% 55,3
VORI 428,62 R 72440
Tty - "LI,A’!_‘;_': PR TINLAR
. 19]1cRQ0 HERANL KD
1903828,¢4 1713717 TAATILIZ T
13391°7 8 19V 64685, TATBR44, YT
177747 6n 1crns" RTINS
17rR7e7, 78 1121032240, 7F RLTS R Bt W 1)
16595148,7°2 17191F445,77 Y2377,
1503237 ,8r 191 resg7, " IR2249Y, 78
1537032, 7 1718747, 5 16145839 7 =-25127.80
1477622414 ' MAK1Q7, 7 "S4R408 T8 ~26132,96
1417767, °g LATB2TES, T IERLIRT 67 ~25128,77
T2TRTAELC6 °la)r5, " NREATTY,TC ~2%147.18
1208677, 1¢ TOYTITL0 LIS4 LI “35147,31
122628%,9]1 10174532, %7 ORAIRAS 2T =-2%515%,43
1175R84,50 19171474.7 §%0Q12IF 75 ~-25185,.77
1115496,36 19163758, 96,429,172 -25159,49 -1372.54 4355.13
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Table B-1.

TInE X A
(SECE iFT) 1£n
10409,12%%  135511),.% 191£4285,25
1L 51.5254 926717.47 19151355,8°
153,923 926315.71 19157668, 75
1056.3252 ATION. "4 19153825,53
10%8.7256 212476.62 1914%824,.57
1061.125% TEINER, e 19143667, 7Y
1063,5254 #O2€23,54 17141752,5°
1065,9024 £22815.34 1912£028,25
1068.2068 572719,51 19132328, 2%
1¢T0, TOD2 1193746 19127517, 50
1073.1036 451460,12 19122575, 52
1075.5¢7% 301 16,49 1011747775
InTT. 9004 33567,35 16117223, 5~
10802003 27210 .37 19175211,25
1082,7072 209647,19 19171243,070
1084.3403 168318,83 19797347,25
1087. 5005 BRTCL,Y9 19790634, 54
B9, 907 & 28236, 2 19(82505,25
1092.3073 -327728, G4 19777399, 25
1008, 7CC2 ~902602,65 1977 1244,25
1997.1006 —-1%3170.06 19264535, 0"
1099.8 5 -213632,92 19957868.59
1101.8726 -273392,71 1051125,50
1174,2725 -323851,21 VOALILT, 6™
11,7002 ~03°°R .25 1994029,2%
1109.10 6 —-645S&T2,.25. 12720824, 25
1111.5% 5 =518922.r2 19122186.2%
1113.9F7 & ~-S75346,.78 19114%877,75
1116.208086 -615452,62 19076059, 25
1118, €724 504547, 75 129GpaRT, 50
1121.272 ~75696%.41 127073013,28
$123.4772 ~817392, 18982682,50
1125.8724 —9TTAR: .45 10974793,50
1128.3C71  ~-923029,74 L8965650.00
1130, 772 =39923. .95 LA054048 0
1132.2993 ~1:39573,34 18951 763,37
1135.5€75 =1127119.66 1397907, T3
1137, 9004 ~1187894,70 18929943,
1143, 303 ~1240 888, 87 18920578, 35
1142.70(2 -1301213.5%5 10911003 ,n0
1145, 3776 -113151 840,62 19971458, 5
1147.507% <1421971,72 13Ra1£55,
1149.2074 ~1402222,36 PLLLLY S i)
1152.,3003 —-1542531,22 18871504, 7%
1154,771.2 -1672877,50 18861333, 57
1157.1026 =1683122.72 1205301 7.2%
1159.5¢ 75 =} 123201, " 188473327, 5
1161,9174 —1TR3€45,45 TRAGL T,T
1164.2865 —~1262563,3] 1812783, 8"
1166, 7002 ~1994171,23" 18877673, 7%
1169.1776 ~19¢4332, 50 14796679, =~
1171.5005 ~2124525,11 18TE5124,5%
11739074 =2 R4 1 87 14772418, 0~
1176,3673 ~7144859,27 171054, 2%
1178.7("2 -22/4999,4¢ JBIS0135,8°
1187,3473 «9246790 37 18761°969,2%
1183,5015 —-2325238,19 18T256529.75
1185.9C74 -2385222.87 18713745,25
1188,272 =2445287,8] 18773205, 75
119C.70C2 ~2505422,28 125838711, 7%
1193.1176 ~2555448,18 18675960,
1195,.5008 26254 70,66 19663084, 00

1197.9C"% =25%5451,19

1200,207 3 —376S4 Y0, 568

1202.7772 =297 5348 50 18623816,
1205.14L6 =~2865270,21 LB609RAD, TS
120G7,500% ~2925158.91 18596214,25
1209.9004 -2985023,7) 18582303,25%
1212,.2066 ~3044521.53 1P5664 78,80
1214, 7072 =21°8875, 7% 18556259,
12171076 =3144477,72 JRSI9041, 75
1219.5CL 5_-2224239.°7 1882€€16, 5
1221.9074 -328367%,19 18511913, 25
1224.3(03 ~3343682.C¢ 184961598,00
1226.7C22 -3423363.0% 18421249.2%
1228,3463 -3444132,25 184707, 25
1231.50°5 ~15226%1,16 1845r 068,28
1232904 =3592244,79 18425529,07
1236,3003 -3641808,09 18420076,00
1238, 7072 =3 1341,59 1847T4407,25
1241.1006 «3760856,.44 1R32R568,00
1243.5705 ~18271328,16 1RIT25R5 "7
1245.9004 -3879768, ™ 1R3I%€45), 7"
1248.3093 ~3939175.2% 18347163 .5
1250. 7002 ~-3998%549,91 18323723,.25
12%53.10056 -40%7903,41 18307126.75
1285.500% ~4217211.12 18290381.25

z
Fiag]
962 V341,50
D63 TATELET
9647629,12
BERNRTA,25
66502,L7
BT IR, IR
CEB/ASS T
069%617.12
a3 LTS
9711746,5)
o719796.87
37297%45,12
ITTRT NI M
ITL9T 9462
ITSTATR.2S
ITE£3686.25
ITTETIE,)2
ATRGTD 2%
ATIITRE "
INI2€67,78
ORY 4 TE N
98P IR 80
S82876° .42
©827733,37
*Re 592, T
aR5433" 7%
9862657,37
BRI TVNY S
9879719,87

LLTa TN
ORO%" 85,25
I IOT5. 8T
993 291%,17
I B66T 82
AAP63V1.62
Lk DS L
9943434,62
994 861,01
[IS62 V4,62
96346600
VITNEES,AT
Riiaal XLl
COPLTSH, 27
9991 €87,37
99np51s5, 50

17995%67,0 %
154315%2.07
1rERTARG T
174415 1,62
1et==aza g0
I TRALNL, T
15°7£7449,75
17°66513.37
107 74233,2%
17179998, 75

17 BSERA 0
12391278,5
1AR06793,42
1N17:2723.62
101{ 7569450
17112%3y,
b SIS KN
12123124,12
171281 12,57
171237133,78
10137852,12
17142435,87
L MATANR, 67
12151895, 75
17156198,25
17167RY 6,5
10165185.00.
171€8-52,75
17173583,2%
1U1TT642.12
15181635.87
10185544, 62
17°189269,37
17103150,12
1219676175
172092337, 85¢
10203814.12
10207212, 07
10211525462

Reconstructed Reentry Trajectory,
ECI Coordinates {Continued)

x00Y yoOv onY

{=YISFC) LETZSECY IFTISECY
2516344 -1438,27 4327.17
-2536693 w157 2,4% 42%9,31
“~?51VF NS ~1568, 78 4256.28
~251T2,40 —1634,12 4273.26
~25176 26 ~1699,42 419719
~2%178, 7% ~1T6%.0% 157,05
-2%181,.22 ~1830,.%] 4123 .00
=25193. 4 ~189%,17 N0 . 92
-25108,24 Y960, 488,08
~7%187,39 2026417 426,37
=25180.97 —2%91,.57 3961,.3%
=-75100, 2% ~215¢.79 208740
~75191. 19 -2222,7: 2197%,22
=25]192,75 228762 A/, 83
-2%193,62 ~2352,91 I857.46
~25194,"4 -21397,67 3834.59
2519 —-2483,62 790,27
~?5194, 74 —7540,12 ards, 85
-751%,7S -2614. 56 122,22
=75164,87 =2679,86 1689, 28
~25194.24 —274%.30 655,47
~25193.53 -2810.29 3621.92
=2%192,6%
-25101,47

-2519n,51

-25183.39
-r<IR- 07
-25178452
~25175.77
-25172.83
~25169,.84
~25166,%7
-25164,42
=25159,7}
-2%155.%6
~2%15%,99
=25146,63
~2€141,82
~22737,05
=25132.2 .
-25127.22
-3%121,7>
=25 16,14
=281)7 .12
-2%17%,14
=~25793,94
-25"01.52 ~4631.41 2663.11
=257 N&, 85 ~469R,22 2628,43
n ~4762,°1 2593,75
] 2559,
~75063,38 ? 2524, 34
=257 85,73 2 489,46
~EnEA T <5081, 146 2465,80
“25040,38 ~SORE, 56 249,90
-25732,26 =51%1.32 2384, 9%
-7%5°23,97 ~5215,4R 235,10
-2571%,17 —5282.02
-25NH. 62 =5344.60
-24997.45 ~5409,12 .12
~24968,36 =S473.7 2279.98
-74079,19 ~5837, 8¢ 2175, 14
~74060,55 —$672,44 214773
~24959.59 ~S66f.7Y
~24949,60 -5731.71
~24939,22 ~5795.21
~24928.97 =5859.43
24018, 46 ~5923,81
-2497.7,57 ~5087,R6.
=24975,22 =E0 82,07
~24R85,05 -6116,17
~24873.54 -818%,37
=24861, T8 =6284,17
-24#53,07 ~62R7,04
-%4017,92 -6272,79
—24825, 72 ~5426,>9
-74812,9% -65CA, 17
-24800,31 ~£563,66
~24787,% ~4677.61
—24774,43 ~6691.34
~24760,79 ~6754,0¢
=24747,20 ~6818,5%
~24733,%8 ~6882,30
~24719.63 ~6945, 85
~24T05.49_ =T009,26 1362.65
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Table B-1.

TIME
{SEC)

1287,967
1260 .2864
1262.7052
1265.1¢7¢4
1267.52C5
12694877 4
1272.30 3
1274.7522
12763154
1279.4756
12081.875%
1284,277¢
12864 €753
128940752
1231.47%6
1293.8472
32096.2754
1298.67%2
127110782
1372,4756
1317%.8755
1378.2¢32
1317, 6475
1313.747¢
1215,475
« 2755
1327.275¢
1°22.67%3
1724, 265¢

1227, 7604
.5
1332.15¢
1224, 072
1336, 0808
1218, 00 ¢
1241, 7707
1242,60 ¢
1264,

0k
1368.4072
1251, 2592
1352 3008
1256.179)
1258461
136,906
1352.8% 6
1365,7934
1347, 607
1377, 505
1272607
1275, 2¢55
1377.225¢
1387, 1653
1282 ,11352
1334, 9088
1396,5135
1330,795
1391.7354
1394,6°72

139¢ .87
1299,4375
1471,27 ¢
1416, 2281
166,174
1470, 7 g
141 7,772
1413,82334
1415,.77°¢
141 R, 6392
1427,5773
1423,4775
1425.276
1429,2773
1437214
1633,077¢
1435,.7112
1437.8774
1439,811%
1462,6772
16444.6113
1447,.4677%
1449,4453
1452,2173
1454,2456

16457.7776.

1459,r4%
14561, 8774
1463.8452

X
t=7)

=417 6494, 42
~42215235,87
—45C4926,44
=4AR4)F TR
-4413235,69
=4472320,7%
-65311327,37
—49S_ &1k, L
-442:176, 75
=HT0T 29,00
=47 5631, 56
_L;"Rgﬂl,. 27
-4 3R4217,07

-:>equ~q g
=53ITRLY0, 62
-56411513,75
~5463R67, 3}
~550°7917 28
=55RAFD0 1Y
~FELB1EY 1Y
~57¢ 3367,12
~5T6YF18,16
=527 2747,12

=538T749004  FT
—5321573,44
~59epre, 12
~AY2747],12)
~A174g57, 81
“A1ER1T77 80
—£3733%5 1€
~6268455,5°
-h327RQA 5"
-43R1642,£9
-4482748,75
~eW@3°17,12
CBETLRY 44
2181.27
177,78
~5729464, 24
~4707752,87
~534%04°° 19
—am7 0,06
.‘x,rs'=7’5[‘.nl
~7775543, 43
-7 1"{;1.54‘
7110030, 04
—717%767 Jau
-7273104,94
~7269° ©,37
~7166A34.64
-7413479,12
~TABNTIEL 12

~7525377 12
-7503833,59_

~T7479pa0,75
=777 5596,12
~775127%%,62
-791 gaqs.-‘&
-7141457,19
160,94
-7975414.56

~B 42144, K8

=-BqTIAN 04
~AVFLRAT NG
-9101427,28
-9265726,42
-3317457,37
~£3745648,81
~9421248.53
-r437772, 78
-9811748,37
~25°748,5]
~R641€84,75
»9777656,62
-8757436,62
-A3176°1,12
-A362T18 B0
-8932405°, 25
-8971627,62
=-9N3508"%,12
~9)80A20, 12

Reconstructed Reentry Trajectory,

ECI Coordinates (Continued)

Y

tFT)
18273483,R°
1828¢F2
1823a23" ,7¢
192218775
1827

12157934, 5
18138762.7%
1R114746, ¢

!a(oaaa, 7"

13\7v‘5
18072223,

17982¢ 77,5
170;,") e
170L3€n 7"
179213817,

17913003, 7

17382949, 77
17863847, %

178424P1, 7"
17822723, 77
17RO RT, TS
177R1242,0°
17767277.75
17745%63.5°

¥77i8€Y ¢
177:1720.5
17678077, "
17489RI7, TR
17632406, °
VTELATI, "
17508288,25

]7<gx1n; 25
17498221,¢
174a7eRe "
17482334, 08
17613009, 87
1747484,
1724049, 0
1735@475,7
YT31ce57, 7%
1771742, 7:
1725176%
17247407,%
17242827,7°
17791 3645,28
1TYeRTeL,
V7106254, 0%
17166121, 8

172y 7,0
17717120, 78
157001347, 25
163AM 206,50
16730618,78
147 R4, 8"
1A ARE576,7 "
l1a5r281,
16812015,2%
T6RYIRIO, O
1678143.75
14747201, 87
16717894, 75
14492072, 78
14677689, 07
16AT7 3,17
166165240, 87
145827 23,28
1£880423,5"
16525 T8I (A2
1651206445
1564489R2, 725
1544552T7,37
15611432,1°
163RT9%4,5"

16353723,

16320825,75
1629%271.87
1627115%.09

7
(F7)

1 oapaTs2
17014577,87
17210062 ,37

1
1
1
1
1
1
1
17346797, 67
17 3479°7,87
1 2499237,.75
17 P81R58,87
17253728, 75
17755817 ,1
1 IRTYOS,TE
17 IRATAR 62
1ERRTIT O 0N
17241778412
17 2637A2.62
1264318, 7F
17265571, 87
17266884452
17267581,27
1 269471, 7R
17269078, 62

27 13,78
1270554412
TITVGE,
TTIVELT 6
T277124,67
27720 TR
*72657.87
T2 74,R7
277045,7°
272022,75
272697,25%
277626,75
Te72182,62
STLRI? ]
1271177, 87
3271462

PR

T267877,12
NARALA4, AT
24F921.2%
T 3R6444487
12634661,02

CTE188R, %
[BEYREIYVRY |
1798an28 25
17 257641,5%
172884515, 75

'y

4k 1 b b b e ek bk o sk P Qe kb

17752221 .37
1 2F1006,37
1 IR L4 0T
172487 "o, 31
1UA%e1,
177242536.75
1°241940,17
1333172°17,17
1493732, ,8"
1234770 27
1°221933,9%
'
M

2RENY 27

EEPIS RIS
J220A8TQ,7
17227478,37
17 716R1T7. 07
17214778, 87
TI21Y411,75
Y90 7712,37

17773658, 672_

17277839, 80
17196558, 7%
1nM19354A,25
171ea112,50
171R5Q57,75
17181327, 75
10178726,5"
1°173193,.37
1N16974T.5C

xnoY
AFT/SEC)

~26676,54

-24661,53
=24646,56

615,85

~24677 N1
~24584,22
-24573.63
-24551,96
=24835.48

~24502,7 6
L4l AT

-24467,51
—2445M, 14

~24782 .04

m2L262,29
S24243,49
~24222,56
~24209,24

«24183,73
-26167,27
-24142,33
-24125,38
-24799,80
~247A3,6)
224°64,7"

—2472%,26

~24012,78
~23994,73

=-23968,19 |

-21040,97
-31027 46
—220 3 07
-23875. 64
~23857.7%
~21828,28
223R79,44
~2A7RT OV
=2274",98
~23731,19
~22711.3
=23681.49
-27641,18
~2353" R0
~2318]r, 17
-21579,21
-22658,45
-22526,61

~77575,72
-21472,57
-33452.37
~21410 40
-23237,7

«233454,0°
-73247, At
~233n9, 2
~232R6.,66
~22252,86
~23229,79
-23195,21
-23175.24
_=2213k,8%
=23117.14
-23777,70
~23052,59
~23717,35
-22092,27
_Z,‘;Eé’ 82
=22931.94
~22894,97
-272859.48.

-22677.25

=2663),27

Yoot 00T
(ET/SFC) LET/SECY
-7 72,80 1327.09
=7125,97 1291,8"
~7199,78 1255.87
=7262,n2 1227, 3%
=7326,41 . 1186,67
-7789,45 1148.96
7652, 63 1113,.22
=3515.67_ 1r77,.64
-7558,720 1053.73
~7641.16 1606 .72
=77%%.21 a71.99
~1767.23 935,04
-7820,9¢ 899.38
=7892.81 _R62, 46
-795%,74 827.82
~B{17,62 792427
=8687,97 756009
-8143,4% 725,20

584 .48
. 64R 55
612.68
577.02
- 97 541 443
-8517,1% 515,36
~B58% .0 4 459,08
=8662,4¢% 433,28
-84, 60 397,34
—RTh6. 44 361433
-8819,7T 336.18
8887,37 291.16
R937,15 262.37
-90171,9% 219,30
-0E1, 48 199,32
+0134,3° 147,13
-9182,72 18,14
~0287,2?
=9376.6%
-978r, 14 3e24
-Q429,¢7 -25,97
-95°2,66 —69.17
-cE8Y .78 -0R.19
-9624,94 ~14t.72

_=9674,"°9 ~171.32
~9747,96 ~213.86
-a79%,92 ~242.36

L. TORE9, 64 ~286413
~0gt7,87. ~314.47
—59ar, 93 ~158,21

~304,77

437,58

J -459,86
_=1n223,21 =513, 69
-112PY.76 -532,16
-17353.62 574,96
)40 =A06,N1
—17473. 90 -647.19
-10522.19 -676,30
-11594,78 “719.91
-17642.71 -769,4¢
21°714,°7 ~792,22
~1DTh2.56 -821.2%
-10833,7° ~866 .47
~17881,51 -893.96
-1"082,59 9% 40
~1tRnr 26 ~945,77
1Tk ~1ng,an
-11118.67 ~1038,35
-11189,48 -1081,20
=11236.82 ~1110.30
-11278,27 -11%4,30
~11354.47 ~1162,.62
=114 ~1226,31
~11472.86 ~1255.%2
~11542.77 ~1298.67
~1327.58

~137V.81

-11795. nﬂ ~1399.90
=11775,14 .=1443,19
-11821,.70 ~1472,01
~11890.6% ~1515.01

=11938,11 1544 .86

~12006,06 ~1%87.34
-12053,31 ~1616.76
-12120,72 ~1659,32
~12167.67 ~1604,88
~12235.14 ~1731.42
.=12281,85 _=1760.M
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Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

Tiw x ¥ ] xonT Yoot 007
1sECy LF1). 1YY [T34) LETZSECY AFY/SPCY AFT/SEC)
1465.7896 ~01 74696, T 16247225.2% 141€48795,62 ~7765(., %9 -12327.83 -1700. 98
1468, 6455 ~5183332,37 16211821.20 17161122.12 =22611.68 -12395,39 =1832.98
1470.569% ~0732257,37 16187781.87 1615830, T8 ~27584.52 -12441.06 -1862.20
1473.4795 —9208471,17 16351727.2¢ 17152785, 75 ~22564,05 -12509,n¢ 190,77
1475.3896 ~9351508.2° 16127799.37 14148419,25 =2251T.28 -12953.7Y =19%.27
1478, 2777 ~04 AS164132 14791415, &2 17 182755,47 -77476.29 “12621.48 -1977.83
1683.7 796 ~9515242.5" 16321567.97 171319038 -22476.8% -12733.52 204,
1487, 8545 =5621767,42 15950405,27 1712314005 =22337.53 -12844.16 =2121.37
1492.6583 ~972N112, 57 15937587, 47 1P112786.62 ~22266.31 ~129%6.64 -19.11
1497.496%5 ~0R35821,50 15944844, W 1010195, 05 -22193.62 -13065.%9 ~2268.58
1499.4725 ~997359%,42 15819244,37 12997577, 75 =22164,14 -13109,55 =22%.20
1572,299% —9943173 %0 15IRISAT, BT 17797919, 5¢ -2312%. 2 <13174.67 -233T.08
1504,2274 -9384972,37 YSISErRY, K 1% A519%, 87 -2279n 3 -13218.5%
1507, 095=17 262175,12 157187 65.62 17079540,02 12204€,73 -13283,30
1512.2524~11151566,12 155466227, 75 1076693175 “219564.74 -13398.68
1514.4165- 11279061 8T 15620776.62 10r61523, 50 +21937.15 -12447.23
1516, 5454-17255712.50 15591566, 37 18056129425 “21895,79 =12494,45
1518, 712417373122, 82 15532701, 87 1°753548,25 <2167 ,85 “12%42.62

15208775173 22355 177 44082, 50 -71825.82 ~13597 7.9
12726549, 53 =21772,17 =13659.%8
1AT86,37 -217T37,22 -13706,.53
1528.3472- 1751 2084,12 15437 875,75 FNA25pn4, &0 -13752.48
1533.5222- 30567383, 87 15470692,12 10719013.12 -13799.%7
1533, 72541 470868, 25 1515629512 17-1°170,37 1m87.67
1535.8545-1 575431.37 1597606~ &7 1T AL TS -12912.1¢
1538,7203-17 77 2202,27 1520¢454, 07 2797932, 8 <12957,5%
1547147617 T6A146,T5 1576686%, 25 ' 9u9c1787, 97 ~140n1.01
1543.3T16-3 03777, 12 15221799,4° ©902478,37 -14066.37
1545547 5-10893519,62 15191242, 75 SCTSA2, 57 =14179.76
E SSedns G027 —Z1295. 35 L -3 Y % 4 ~3377 .81
.553,1522-1143477, 098I1,28 =21253,11 ~142%6,92 ~3745.02
1555.2163-11Ir9e19, 15053803,4° 9946499, 78 ~212n8.4% ~14298.27 ~3116. 7Y
1R5T.3452-1113474%.12 15722327, 78 e9aegyr An ~211£5.98 ~14318.32 ~3147,32
1559,5122-T118:2564,87 14902205,75 as22078,37 ~21122.80 ~14378.86 =31718.12
15610AT 4~112041°4,52 140RT1Y 3N, AR 479 67 -1 78.78 -14419.77 “32TR. 84
1564,R€" 4=13 203220 ,27 16915741, 5° 915781, 7" -21°12.71 -16477,57 -3297.43
1567.0235-1132853)1 432 148437264 7% GO0RTL 62 =21067,47 =14515,99 =3281,46
1569.1475-11383137 7.7 14857812, 62 992115,25 -27992,36 ~14553.86 <3308, 47
157143335~ 11428815,75 14820956.37 9894449, 25 —2n975,.51 ~14592,33 -3338.17
1574,5256-11405540,2% 14TTA 30,12 9883692,62 4,96 -338).21
15764554311 532677 37 14743767, BT ©9T4522, 8¢ ~2r757.4% ~3477,30
1STR.T9"5~1 1 TFIRER, 12 1471661, 62 anco0s, X7 74,79 -14719,8% ~3433,82
1597,0226-1152319% £ 214680772, TS O8EIRM,]2 659,55 =14755,%53 =3861,22
1584.1253~11694227,75 14632751, 62 085666, ~275Re,T2 <14806.72 ~350%.02
1586.2544~11 TATTRALCS 14671341 .07 ane2222,00 -27%33,14 -14839,89 ~3%525.5¢
1588.3004-11701505,37 1456 0674,25 0925644, 07 2048059 =14872,95 T
150M 8329211875677, 12 1ARITVE, TS agrat1" 37 ~rarv. T8 ~149N8, 14
1503 ,£6973-113P2°77,37 14420673, 37T DA HLA N 6D ~2"347.52 ~14950, T4 ~35611 .68
1505, 8%565-11373741,42 O RAL2, TS ~14981,57 =3836,39
1597,9902-11977719, 7% 144261 sv.s'* 9m-1rs .87 ~1501n,38 <3660.22
1607 .1733-12°2"245,_25 143070%3,27 aTE2IRL, T ~15C30, 70 ~3686.34
1603,3254-12 “R4924 75 16345734, 2% ITRY127.2S -15¢79,67 -3719.2%
1675,6546-17127221,37 146212754, QTT2477,77 5 -3741,.39
187 KON 1DVT T6E &R 14201446,12 QIESAT, TR ~3763.72
1670, T34=V2212R £, 7S 14265712, 78 QITTIIRLPT =378%.10
1612.R97TS-177754£57,37 16373073, 87 9745292,25 T19821.97 ~3816.94
1615, 5=1331 407,37 16149731, 27 9737198.87 -197%8,7% ~15211.7 ~3837.47
1617,1475-12350639,7 ¢ 14134283, 7€ a712M0R2, 28 ~19493.63 ~15233.%% ~3857.69
1619.2083-174 21027, 84 61°32€4,75 T2 666,12 -19620,49 ~152%3,69 -3877.01
1622. 4976~ 12454565 .87 LATS4T2).12 L 365:343 T4 ~19537 82 =152m2,8% =306, 7¢
1624.5P64—125 5202, 50 (40T, €N 970 32,12 ~19463,42 ~15299.99 ~3924,99
1626, T4TA— 12567783 50 12940694 A7 9501578, 51 -19305,29 ~15316.90 ~3944 .62
1628, 27 & 175887, 1 13957159, 37 9683) -19226.49 -15332,91 =3961 .12
1632.1 £-5~17&ecagn € 139" R4, A7 GaT" 459,17 ~18218.71 ~15353,83 ~396T.1¢
1636,) BAS-] 2 &€ "84S RY 13R7=Rg, 2% 96L194T7, 0" ~15145,17 ~1%365,85% —4071 .73
1636.3125-22771265,12 1292002, 25 ORE3E8, 0 =197 40,97 -15375.77 | ~8016,17
1639.4524=327% 1972 62 12704%02,27 0547297 ,62 ~13955.45 ~15387.14 -4138 .62
1641, €167 12R3189% >F 137612P4,37 9532083,62 ~1meTS, 12 ~15393.42 -41149,03
1643, 74561287202 %4 12725M 00 9623418,12 ~18793,00 ~15398.7S -4n61.77
1645,8725-122310° 3,42 3s0ETIY, 0614766, 2% ~107717,2" -15290,15 ~45T .92
1640,0872. 32971177, 27 12646793, 67 @571y, 78 ~18584, 67 -15207.57 ~4"R8, 06
1651.2143-13 111302 ,37 13410472,47 9502615,12 =18407,56 =1529¢,29 4798 ns
1653.3115-13 %9945, 7€ 1158127 1,5" 9584130, 75 ~184)7 A8 ~15391.67 ~4178 75
1655,4 72613 789672,75 11567044, 27 osms".n ~1R327.14 -15387.78 ~411%,73
1658.6523-121467£7%,37 124008 47,97 =10186,24 =15378,5) ~4126,32
1668 (TTH3—13]184T8P, 25 1MARETT LG ~1R502,35 ~15370.96 -4137,29
1662,9116-122247%55, 27 11423579, 87 9544751,62 -17900,72 ~15262.22 -4127,32
1668.2124-13319%5° .37 13352267, 42 0522792, 27 =17759,92 =15237, %) —4146,59
167034721338 721 7,5% 1331 085RT, 59 951397, 67 -17658.5% -1532%5,91 -4148.29
1672.4663-1330445],37 13787019, 2% ASNE15],5¢ -17557.12 ~15312.38 -4148,19
1677.8135-124R787R,12 13275257.37 2482972, 50 =17297.5% ~4147 .44
1679.94" 4~ 12524516, 87 13172874, 78 CATL18? A, -17101.97 4145 .47
1682, 7 E44- 12561 363,12 13147 413,07 046524, 75 ~171R4,37 ~4142.75
1684.2036-12507243, 132 131°7R03,37 94%6439,87 =16975,92 ~4167,82
1687.4126~12465157A, 87 131501 %9,5° 9443216, 2% -16812.,5C ~4135.08
1649.54"5-136R7217, 37 1272€928,7% 0434417, 5° ~16698, 36 ~15141.14 ~4129.00
1691.6665-13722592, 715 12994762, 75 942564637 =16580,37 =15118,80 -4 37
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Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates (Continued)

TIME X Y 14 xnoT ¥onTt nonT
(SECY_ . _ (FT) U 1 4 T LFTY ~LFT/SECL (FT7550) (FTISEC)
1693.7334-137547234,12 12963535,25 9417137, ~16657,89 ~18{aR, "2 ~6115,87
169646543=13804550.70 2919675, 75_ 94T5118,77 =16281.27 =150 T .4 —4T1N .53
1701,6724-13885454.25 2843965.12 2384475.,70 ~15962,02 18725,12 ~4117.79
1703.5656-13915550,25 2815544, 62 176679475 ~15832,07 18000, 74 -4119.74
170646274-13963710.25 2769672,00 9364742, —1562444" ~16961,68 -4126,92
1708.7915-12007257,75 2737336.2% Q15877 ~“15472,14 14072 8¢ 415,78
1710.9274=-14337134, 70 12795€14,87 0244271 -15219.53 ~14877,00 ~4169,79
1713.0874=14163166..37 _12673436, 57 9227161,°5 -15167,2° -14R27,75 419" . 4
1715.2456-14"95738, 2! 12641526475 9228194, ~15717.15 -14749,92 -6211.58
1718.4355-14143291.7¢ 12594€ 75450 9314532,25 1479759 ~14623,79 -4278,58
1720.5952-146175099,62 125623195, 87. 8375813,62 14649 ,2¢ -14529,47 -4225,74
1722,7222-14% 792,25 17832297,0° Q26451577 BT tar- —ra435, 00 -42 0,27
1724,9735-14237117,87 12571454,78 9287512, 67 V4345 ,40C -14274,57 -4179,3%
1728.0723=14202622,75 12455£38,5° 2274274.75. 14175, ¢ =14787,14 -4127.69
1730,1953-14312393,12 12425833,37 92655%1.62 13939,97 140 -4n01,73
1732,3223-14241864.87 123060F8.25 0256839, 07 12772, 7% -13965,81 ~4356, 78
1734.4736-14371311.5¢ 12366691487 Q26815275 -11672412 =13845,74 =4719,41
1737.6724-14414410 .70 12222101,27 9215392,25 ~13345,12 ~13£8g,75 ~R046,26
1739, 795 4= 14442 F R4 57 12293245,75 9227178,37 ~13168,29 -12578,72 —2004 25
1741.9224-1447.317.15 1226467927 92198697,12 ~12087,67% =13202,79_ ~2RB4 10
1744,0732-14498170,12 12235052,00 9217234,78 -12874,%% -123253.3" ~3843.19
1747.22354-14519154.62 12194278,87 0109347, 2% -12524.0% -13741.23 -3774,77
1749.2866=14563€652,50 Arle7787,12 9197448,17 =12335,49 ~12R92,69 ~3776 .93
1751.2734=145870R3 57 12142272,7°0 ©183294,37 -12185,73 ~12756,57 -2677 .88
17564.2205-14523516,49 121°4€72 .7 9172528, 87 -118e8,)8 -17%40, 52 -24°¢ , ar
1759.2725=1458227€ 427 (1274249 L8Y54£59.62 =11419,83 -1227%, 82 477,78
1761.1655-14773714,27 12019511,5¢ 9148147, AT <1123%,24 (1206274 -342°,56
1764.1885-14737279.12 11993343, 27 ©13793°,37 ~17930 .57 11865,96 -133%.,.75
1766.0864-14757752.37 11967943 ,R7 0131656.75 -1 717, 7" $11727,94 2275 ,19
1768.0722-14778824,25 11917744.27 0175197, " ~17494,"5 -11£15.54 -3276,41
1771.0292-14809335.37 11973e81. 17 9115733,27 ~LM1se e =1147°,99 ~1175,51
1776.0723-14959733.87 9n96737,25 ~65£1,94 ~11n7Y,24 -3147,59
1777.9653-14376929,27 11826149, 9n93IR34, 50 -9235,9] ~11894,56 -2141,35
1780, 988314304657 ,00 1179’s=7.=7 9184264 ,62 =on14,81 “1n413,.28
1782,9956-14927542 ,5° 11772547,37 —RRNE 4 ~174% 4, 5R
1785.1226-14941736,87 11757657412 ~PSRE, "L -1°174,79
1787.3084-14959557.12 1172p464.12 0T6573%,62] ~A289,1n =9047,"2 -
1790,4722-14985438,7 11697725.12 9n§SAT3 62 ~ANC2,.67 -9612,44 -2826 .44
1792.5952-15072162,12 11677562, 75 anL0093,37 ~7T57,.85 -33R1,46 ~2724,61
1794.7222-15718437,7¢ 116578617 1 48293,12 =7512.56 ~9144,36
1796,9082-15334569,77 2 A IA&SS, TS -1272,76 ~-A899,” @
1800,0723-1535772~, 5 1 R35,27 -6219,21 246,75
1802,1983=15371459,25 115927722,12 225822062, -2327. 1
1804.3223-15785421,50 11675282,51 0n21973,50 -2237,35
1816,4736-15199134 .78 11558385, 25 AN 5247.75 -2155,34
1809.5156-15117413.62 11535265, 7% 9ncagse (¢ 21139 .44
1811.4873~15128724,37 11527866,12 enrEndy 12 ~1964,18
1814,5173-15148404, 42 11490525,97 937 2143, RT -19%4,78
181604414~15155426.50 114€6386,12 990¢437,87 LT1TTE )R
1819.4272-15171277,62 11456771.75 0001487,£2 ~1679.24
1821.3613-15179173,12 L1454511,25 79839286,12 ~6946,27 =-1627.31
1823.3354=15187861,62 11442364,.87 2085119, 87 6059, 44 ~150% .54
1826,3154-1527"146,12 114624745.¢6° asRNAYD 87 -5745,57 —1568,64
1828,2R76~1527T77%52,50 114128 8°TTANG, TR RTLIIEY) ~-1821,82
218314317 5-15219694,75 11397261, ROT2QRG 67 -SpL2, 65 =1668,75
1833,7213-15627552),62 11285073 ,12 £969985,75 —s"u .7 ~1417.93
1835,4482-15232376,37 1137644%,62 ROELT*37, 78 313242 487 -1128 87
1838.62T4~15241920.75 11361552.25 89629°8,00 -2872,V ‘uﬂ.‘ls -1245,12
1840,7915-15247939,75 11251224,.12 R9AIFON, TE L £357,3% ~117".97
1842,3062-15253297,A7 J11362978, 67 2957911,12 2617, 4182, 4 -1173.R8
1845,0483-15258628.75 11374113,62 R9%5%a8,87 2337,M 417,22 146,31
1848.2275 15265680 ,37 11221713.27 R052412,25 2n09,13 783,06 -947 43¢
1850,3154-15269916,62 11313075,75 8a5°453,87 1954,.87 3629,%4 -ary ,ae
1852.4414~15273021,57 1137 €427, 62 4948599,87 1A21,04 1479,71 247,78
1854.5786-15277687.62 1129135, 42 B946842.37 1802, "7 323f,73 ~797.34
_1857,.74£6-1%5282779,37 JJ..B.B..&&.JZ 9944424, 75 ‘1521481 BLe8,2" =T27.63
1859.8745-15285913,37 2 29.2927,25 1614.87 324,11 -681.83
1862.0044=~157RB81Y,RT 3 394152) .82 131%.27 ~628,71
1864,1353~15201516,42_ 11269891, % 204720700 1224,2% -595,02
1867,2725~15205166,37 11261241,2% 21933426.25 1177.4R -639,31
1P69,3273-15297743,75 11255999,75 3937354,R7 1729,94 -5n6 2
187445173-153.2279,97. . . 11263207,37 2934933,05 ~869,92 -429,.74
1876.5615=15304C17.87 11238426, 50 8924783,01 ~R14.8C ~390,69
1878.6464-153154655,77 11232704, 87 A91327A,0n ~T68 .04 -371.41
1881, 7476-15301917,.12. 11226932, 57 A932186.12 —695.47 -332,01
1883,7964-153°92 62 112726%9.7 021827, " -31°,63
18R5,8882-1%3) 1635,25 115182, 62 g93nae99,17 ~289,53
1868,0892-15312511.42 11212133.12 B92NTAT L S =267.19
1891,0313~15313701,50 112081 T4, 62 9920530 ,67 1921.72 ~245,71
1893,1665-15314925.62 11294103,12 892976 .50 1890, 84 245,05
1895.3364~15315159,47 11200031 ,.62 8928478.87 1881, 7 241426
1898,4735-15317929,59 11194247,77 R9I7TTIE, 25 --192€.02 <244 ,90
190n,5215-1531917),.87 11191526, 87 AO27216412 187,18 - 247,97
2 11191218,3 _R925924,87 1755.14 =252.58
1933.8633-15330775,7% 11735568,5¢ R919986, A0 ‘1402 171,88
1939.0054-15341947,87 11127952.12 8919152.25 1470.22 -152.40

. 1941.0635-15343223.00 111269232,75 _891884%.12 :1463,61_ _143.17




3150-6036-R8-000
Page B-11

e

Table B-1. Reconstructed Reentry Trajectory,
ECI Coordinates {Continued)

TINE X Y z X007 ¥oOTv moT

(SECY - LETYL LETY LETY EIISEC) {FY/SECY (=TISEC)
1964, 1646-15345147.27 11120615, 62 39184°7,2¢ -427,26 ~145Z, &0 ~141.13
bt 5345617.862 11117449.75 918128, L7 =624,%7 =1448. 76 ~132.54
1%0.2953-1 5347726437 11114422.37 91 TR56,50 ~€26,17 ~1464,82 ~126,0%
1951, 3643-15347649, %0 11110104, 7S 1917475, TS ~628,30 ~1437,37 123,08
1953.4502~1535L960.25 11197113,12 391722412 —628,28 ~1431.75
1955.4985-153522465.5 111747 83,37 31916071, 87 —676452 ~1423,68
1938, 6735~ 15354199, 47 11"90682,12 2916582.12 -432,2% -1415427
1940, 550415355498 .37 11706705, 75 B91631¢,.87 ~£32,5% =1ANS, T
1962.6982-15355970.31 11091922.137 8016743 5 ~640, 99 ~1401,26
1965.8032-15358787,7¢ 11189588,12 NO15614,67 -639.14 ~1397,65
1967.8506-1536910°,7¢ 11086743, 75 2915223,2% 643,47 -1387.89
1969.9414-15261650, 35 11793844, 75 8915~48,27 ~647,52 ~vag= 27
1973.1 034~ 15363430 0" 11470615, 57 RO 6645 .62 -645,53 ~13T77.11
1975.0C13-15364779,2¢ 1127674862 891437500 =fhe, a5 =1389,17
1977,1416~153€6097.7¢ 11°73947.37 8914111.0¢ ~639.17 ~1363.26
1960.2036-15368063,37 11769788,.37 8913717.37 ~£44,8% ~13%3,32
1982.3252-153694620,07 11066921.12 8213440, 2% ~634,5 =1349,%59
1984, 3004~15377 726,00 11764156, 75 7913194.37 ~634,9) ~1342.4R
1989, 5674~ 15174724, 2 11357232, 25 9012846,7" ~628,6R ~1226,75
1993, T4 1537680467 1021759, A91IT2G .07 =E2RG SN —i1314,77
1998, 8965-15379981, 0. 11044073.2% ®011384,27 634,52 ~13"2,.66
2000, 954615381284 . 11742293.87 8011138,2¢ ~631.69 ~1301.12
2004, 0864 15383266, 51" 11038230, 62 89174725 —b36,47 ~1292466
2905.1372—193ussn." 11r3AESAT, 8 AQY KLY, TS —76,73 ~1286,74
2008.22466-15385925, 110320%2,8% A0114m, 12 -6972,7" 1247 .66
2C11u2R64-15388) 24, £ 11729218, 7% R915159,:" =127,29 -1190,39
2013.3716~15389675,8° 31N26725.57 891746, 87 ~T53.74 ~119n,3A
2015.4243~15391772,2¢ 11526208,0n BONIOR2,ATY ~755,87 ~1186.38
2010,5225-15393612.57 11720 647,62 8909891 ,12 =T187,17 ~1162.3¢
2020,5713-15395734,37 11010279412 RAOBEL 62 -797,9% ~1149,08
20 22,8245 15395€80,25 11:11592),12 6OT0874,12 ~7972.62 —1148.77
2025.7222-15399224,27 11512365, 62 89r9aan. A7 -798,98 ~1146.96
2027, 7115 15MCOTE 62 110 AN1E .28 ssnoa8n .50 -8n2, 84 ~115C. 65
2029.8633-1547 2659, 0¢ 11077602662 8979942,62 Bl P =1152.29
2032,9226-15475 124, 25 1Y 400,62 noroTYR T -9°5,19 ~1151,71
2035,07 54-1 547 476,67 BO(ITAT,.PT —prr R4 ~11%54.02
2037, 0435-155] 944425 AN TAT2T.27 -gn7,S57 =1158,70
2040, 1645-15417927,37 /9LYTY -8rn,87 -1167.17
2047.4023=15416714437 1 9aTI A%, o0 £969627.87 ~798,04 ~1151.04
2C49.4532-1561 3361,12 1" 984978, 87 890959125 =811.13 -1151.19
20514 4SR5~ 1541 3084, A7 17 OR2631 . 462 BHOS61. 50 ESLTWTY
2054.6¢35- 154 77445,2% L7979 ¥, %D RONGHP,2E ~7or ,8Y
205646574~ 15462467, 2% 7 =704,
2058, 741215425724, A7 ~791.54
2061.8032-15429147.75 r _=T9n,98
2063,8506-15427771.37 8994312 =795,11
20659414~ 15421 475,7% 1 9sect1,12 N7 940,50 ~T97.52
2069,M M6 15432079, 75 17067482, 85 29roaT, 62 ~799,31
2071.9913-15633551.2% 12960722, 52 054,37 ~8],86 A
2073.1416~1%437192.37 10087645, 62 997 9331, 62 ~799.45 ~1154.16
2076.2036-15439625.37 11954135, 75 8900283,12 ~T99.37 ~1138.41
2078,2915-15441277.12 10 951747,87 aan9255,07 =792,86 =1148.95
2080.30 4= 15442038, 17°840223,0° 8979242, 7 ~737,48 ~1167.%2
202, 421 4-154445T,PT 11045043, %) 890 0237,12 ~R2.56 -1165,16
2085, 5674-1 5407775, 7 179427¢5,7% RO 9221.62 =TR2,38 =1151,2€
2007.61 721544 9695,5¢ 159470944, 75 sora2ns, 2% ~701.T1 -1157.84
2089.7114~154510358,3" 1993£525. 62 89591 85,07 =796, 3% -1158.44
2092.8115-15452819,6° 100246%51,12 8070136,37 ~791,.%% =1147,66
2004,8623-15654429, 4 13932605, 75 BT ONG4, S ~113n, R
2096, 9546 L 54867 G610 12932211.75 8970755, =11¥.53
2100,0112-15458538, 8" 1Y92¢6 TN ™ 9909313,57 ~1166.92
2102.0962=1%6622073, 50 179742530 AONIQT 07 ~1151.52
210441543~154661924,12 10921004, 2% 8918080, 37 =1136.74
2177.24R5- 15544252 ,57 1°918368, 67 ACrARG1,62 ~1146, 73
2109.2964~ 15465974, 75 17914° 15,37 |07 ABSN, NN -11%2,5%
2111, 354515467525, 87 12013652,12 8308927,87 =1147.98
2114, 6482-15469942,37 17910133,5° AOBTHNL BT ~1113,59
2116.4566~154 71560, T* 17907791, 57 4908721,0° ~115G+ 29
212146484-15475611 462 1ron1974,0 890 8596,62 ~1131.41
2123.6714-15477101 .67 1'»«.“"5% : N9” LT, 28 -1122.68
2128.8232- 154812464, 57 . 87 BOCRAEAL NN ~1149,.%6
2130.9126~15407984,2% Lnil_.?}...‘ 2 2908431,62 =778,2). =1138, 7
2136.0615-15496914.25 1980%510,37 090a324.00 ~788,68 ~1149.49 -23,00
2138,1123- 15400538, 29 10883158.37 09°%276,87 =791.20 -22.94
2140.1992-15490178.37 13880783.12 8908221.7S. =T080,56 =T .00
2143,2674= 1500241 R 62 1 BTT? 74,0 a9} 31, 2% -788,29 28,37
2145, 380 4-1549425%, 87 17 RT4893,37 A9"R:TA, 28 ~793,27 ~22.%%
2147.4305-15495A92 .00 172972519, 42 L Lt AT =197.63 -14,61
215%.5796-15498255,17 10861960, 25 80798712 =79C, 40 ~19,%n
21%2,5856~ 15499971, 50 11866631, 87 89NT942,2% -793,25 ~24.48
2154.6733-15571631.87. A0 N64247,62 ANTENN 23 ~793, 36 ~25.18
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TIME FROM
RETROFIRE
(sEc)

2,225
4,867
T.25¢
B, 008
12.422
14,226
16,076
19,296
21,914
24,422
26,270
28.876
31.354
33,742
36,422
38,37
40 BT6
43,396
45.942
5N .37™
52.911
554432
57.94:
LA ¥ H
62.79¢
65,19¢
67,524
T2

T2.423
T4.8°3
T644.2
79,595
81,996
4,423
86 .795
899,224
91.524
94.223
96,296
98,795
101,195
13,595
175,956
128,367
11£.823
113,185
115,555
117,996
120,296
122,795
124,422
127,624
130,723
132,423
134,795
137,195

139,595
142,022
144,423
146,822
149,224
151.624
153.996
156,479
158,823
151,224
163,624
166,723
168,423
177 795
172,472
175,624
178,023
180,423
182.823
185,224
187.624
19¢.222
192,423
196,823
197.224
199,624
202.023
204,479

Table B-2a.

fvuerTIAL V
MAGAITUDE
(FT/SEC)

25355,5
28337, 7
~5298, 2
2525142
25223, 6
25199,
251Te5
25127,5
251°2,1
257937
25193, 9
25094,3
2509%,5
255057

2510¢.9
2€171.5
2R1°1,0
2518243
25172, 8
25173.2
25193,7
284,73

2€114,2

25114.9
25115.6
75116,
2511645
2511741
25117.7
2511e.3

Reconstructed Reentry Trajectory,

Special Parameters

STMINY R RFCNTOY(CSPNANT

fle PFLATIVFE VFL, INTRTIAL ALT. INFETTAL

MAGMITUCE FATH AMGLT HEADING ANGLE
(FT/SRCH {DraRFFSY) {DEGPFFS)
23075 ,0 -e36 _61a1(08
23044, -, RG Al.79Q
22612,Q - &1.°09
22976,7 ~el26 EV4174
23878,8 ~e152 61,117
23R%4,1 ~.18° €1.132
23735.0 ~e21h A1,152
23752.7 -a247 £1,172¢
21717.5 ~e?77 A1.11"
23779.2. ~o 207 £1.1]7
237179,4 ~s2R2 6111 .
23779.8 ~.287 63,111
23717.1 61,112
2271, A £1.112
237110 £1,112
23711.4 _k1,11°
237V .7 61114
23711.° —e 300 61,116
22N 2.% ~.313 _ 614117
23712,3 ~e27 £1,177
23712, 7 ~-.324 Ale12”
237112, 7 ~e327 _ H1el24
23714,.3 -.232 "61.126
23714.5 ~-.335 61.12¢
23715,¢ ~329 £1,1M
?23715,.8 -e242 £1.124
23716, —e 4t 6v.127
73714.6 “e340 LA
237164 -a353
22717 .4 €1.167
23717.9 61,140
23718.2 £1.174
23718.8 6l.15¢8
231719,2 61.1€2
23719.8 614167
23770
21727, 7
23721.2 .
”37%1.7 61.1RT
231722.4 £1,191
2372246 -e?97 61,198
21723.1 61,272
23722,.7 Ale27 9
2272442 £120¢
21724, 7 -.a10 61.228
23725.1 —e4lt 61,229
23775,8 -.417 614235
23724, ~ed2) &£1.242
FRTN6 LR ~e42% Lle 249
21727,4 -e428 4} o254
117°7.9 -.43" 51261
21728,5 ~e435% ~1.271
23720,4 ~.430 61,279
RN iad- Py § -a &f2 al.?n?
72717 2 -~ b4k 51,208
71,4 w440 A1, 202
23731.3 ‘e453 . 614312
23732.7 -e 4Bk 41427}
231732,5 —efh” 61,217
23732, —ebb? £1.337
23722.7 —atb? (14347
23734,7 -7 61,387
23734,09 ~etT4 51,367
237126,7 A4 1,377
2278, 4851 #1,28¢4
237% .6 ok ?5 61, 3¢7
23737.2 ~e4RR L1 4T
23737.8 re491 €1.4VR
%23738,5 ER et €'3429
23770, -.49R £) 620
23729,.4 -5 Y647
23740, - o808 £, 462
23741, -.5%0 1,473
23761.7 -e512 £1s4R5
23742,3 -.515 £1,49¢
22743, ~.619 514576
23747, ~522 61.501
23744,5 —.57% 61,54
23745.1 -e529 61,546
23745,.7 -.532 51,559
23746.4 -.537 61,572
?3747," —e 54 AL.SAS
23747.5 - 5hb 61,599

_23T4R .4 -e557 61,612

ALTITUDF

LEELTY

O8TL12.7 |

957 29,2
95407, -
Q85788,%
056632.7
0864913,0
956769, 5
956{ 15,2
Qr\:"j,.ﬂ
°085490,
69655198.5
954875.5
354655647

AR1EThL?
Q5121 7.5
GHNOER, 2
95n699,7
950252,¢
70899, "
149837,
a1 T8,

94881145

40642 ,2
I6R108, &

9647£99,7

Q47128 8
946°32,5
946551 ,7
045157.5
265754,2
9452467,
944971 .7
9464567, 7
844160, 5
©a3749,2
043228 ¢
262922,
42691,
©42071,2
941643.7
941211,
147775, 8
267226,
a4raaT, e
939443.2
228093,7
93gR4(. 8
738039, 5
LENZS L

93716742
926634, 7
92602F
035751 ,7
135274.5
924792.7
934315,5
"ap2s, 7
€33331,7

.02837,%

923219,5

305, ¢
NPQT799, ¢
|zorAn ..
A2RTSR, T
2R3, 7
Ty ‘5.'
2T
YEITL*
LYol - ol
PISE5T L0
280140
©24481.7
073970, 7
377356, %

GFODETINL LAT,
(QFGRETS)

- 817
- 735

?2.192

S5.471
Se 566
Ke8627

GFNDETIC LONG,
{TEGREES) .

19,987
2. 124
20,258
20.396
20,531
20,633
20,769
20,004
21.038
21,173
21.277
21.410
21.545
21.681
2r.813
?1.917
22.051
22.185
22,321
22.557
224693
22,828
22.962
13,094
23,221
13,349
>3.479
13.677

23,735
23,883
23,940
24,118
24,246
24,376
262393
24,633
24,761
24,989
25.016
25,145
25,273
28,402
25,530
25.657
25,798
25.915
264044
26,172
26,271
2644310
268,517
?645R9
26.817
26,946
27.073
?2T.272

27,331
27e4K1
27.590
27.T19
27.848
27,977
28,174
28,234
2R, 364
28,493
28.622
28,751
28,680
29,08
29,098
29,268
29.297
29.527
29.656
29.78%
29,915
AL, 44
3N, 174
30,37
3N, 433
32,563
3,693
37,822




e ROw
RETROFIHE
(sEc)

206,823
279,224
211.6%4
21442223
216.423
218.T9R
220,433
223.%92
223%.99°

2284238

230.798
233.19#
23%5.59¢
237.99%
247,398

242,758

245.198
247.599
249.997
252,304
254,798
257.198
289,539
261,993
264,759
266,738
26R, 438
2715979

213,090
27¢.39¢
278,799
281,198
282,599
285,999
288,398
297,708
293,108
29%.599
207,990
200,244
312,798
375,128
377,573
320,062
312,398
214,730
3164438
a1e,50g
224,278
376,798
379,138
331,509
215,977
216,233
TR T IR

241,198
361,530
4% 229

LA -3 )
362,178
355,599
157,935
260 20
262.792
A%4 .48
367,599
369.999
272,792
274.73R
277,128
379,569
381,97
394,299
ARE,TGB
389,198
Av1.F93
193,809
276,184
138, 7TL
4" 1.17

412,505
4,229

Table B-2a.

INTETIAL VEL.
MAGHITUCE
{FYISECY

75132.0
28132,4
22133, 2
25124,2
25136, 6
2%135.%
25135, 0
2817%¢,.°
25137,.4
.28128,2
£5138,9
25139, 6
25140, 4
75161,7
ol CARS )

25152.2
2€153,7
281846,
. 25154.7
2515%,. %
2815643
251587.1
251%°7,=
2%1%8, 7
35159.°
2514, 8
2%151.12
2%147.1
"5147%. 9
b £ P
2516845,
25105, 4
25165, 1
28167,
IE1Le, T
AL T
25167, ¢
5177, 6
28171.2
25172, ¢
‘(l]i.’
=31 T,

sey7e

2577, 0
ARV
42177, ¢
25178.4
25179, 4
ZE1RT .2
28191, 7

251#89,¢
25197, 5%
25191.3
28102,%
28102,7
251 %405
25175, %
PE19%5,.4
28197,
2€199.4
25177, %
282 ¢
252°1.7

3150-6036-R8-000

Reconstructed Reentry Trajectory,

Special Parameters (Continued)

TTLATYIVE yrL,
HACHITURL .
{FYrS=C)

22740,1
22740, N
337%9,¢
2175%,.2
23751.8
23752.7
23752,
ERRL T )
31754, 7
23755, 5
21756,.2
hE b AT
2T57,.8
37¢0, 4
17188,
22750,
23743, 2
23761,
TATL2,?
ITeFLR
22TA, R
2AThG 4
t2317485.4
I ThA, D
IATLE @
|3ITLTLY
rTrYLe 4
TITAC 4

21740, @
EERA TS ]
EERSAIEY
27772.%
23771, 4
22774, 2
237rE N
22178, 7
23vg &
23777, 4
231778, 5
217170,
3ITRT LY
131737 @
T8 .7
21782, 7
23783, %
23784,
23T73IR, 2
INTRC LD

21T, 2
SatoE, 3
2=7Tra, )
2270, ¢
3737, 9
23758,
23709, 0
LREREN
e 1,
2Te .Y
EETTE PO
LET RV E
2R 8,4
238 £,.%
LKL
2R 0.8
72870, 4
22817.2
217,12
TREI2,¢
22811, K
23014, F
rANE 4
231216, 5
23e17, 8
s Y
22R19,6
27827, 4

INGETIAL LT,
PATH ANGLT
(NEGEEES)

~aS5T
-,&512
- FeT
—u5€°
- KhHE
~e=67
=~ 569
-5 T4
-F77
~a58,
-.594
-.507
-, c0n
-.&ne
-.597
—e 6
&

INEnNTIAL

MIADING AMGIE

tOEGRTFS)

LY. 626
167
41,654
£1.6¢€8
S1.6R3
£Y.4697
61,777
61,727
41.7462
1,758
£1.774
61.789
[P T
£v.821
41,828
631,95
61.871
51,888
6V.ONS
6122
€1.94"
81,957
51,975
61.994
£2.012
£2.7 3
62,42
£2.°68

sLTITUCT

922794.0
a22%1y,°
921€65.2

Q2JL A€

921€22,2
919953,
919557,7
°18791."
914775,2
0176380
91723, %
816427.5
915A28. 1
YEIE, 2
SYARYD, S
GrYAZYC,C
917397.%
912781,2

0121622

911543.7
917011,7
aynoRE "
TTenoes2,.0
enac1€.2
QrARTT &
ER R A AT I
arT284,.5
of KLkl "

nETRO, S
oagY4, "
nrLLTR E
GIIRY &L, P
an3jen,?
9r24981,0
Q~1RAD,T
It 24,7
QI LSE,T
299775, 7
aeg9nQ1,2
BIRKNT, S
AQTTV2,8
RQT~VR, 8
20€321,2
POS627,7
ROAOCTITI N
RGLTIr 2
/03776, §
]9TTRTLE

RIIELL?
RYrere 7
RROCT2,T
RGAL T4, P
PEFLGY,T
aeY7 6,7

esncce,?

BRE226.T
m3Reay, =
cR4?23, 7
293087, 8
Ba1729,2
RRILTD.
paYTYIY,?
&R mha, D
ss vaz.3
279413,
arapec, o
L Ad LT
BIT " A4.5
8762 73,2
ATSE18.5
8747378
/72039,2
877154 ,5
a7234R.2
aT154R, >
av 745.0
gs002R, 2
Bs2129.n
865222,0
867811, 2
BLARGD,T
ReRRAL T
LRAR- 27,8

GEONRFTIC LAT.

LFEFYY.  (DEGEELS}

5.698
5.773
5.849
5,925
S0
6.778
o127
44276
be3 1
64377
6.452
6.527
6,603
65.678
6753
6,828
6.9°3
AT
Te"54
T.128
T 208
7.279
7354
Te42R

GENDETIL LONG.
{DEGREESH

3N, 952
2l.7a2
31.212
31.362
31.472
31.800
21.689
31861
21.991
32,121
32,251
32.382
32,512
32.642
32.7T™
32,903
23,034
33,163
13.29%
I3, 425
13,597
33,688
23,818
23,949
34,080
34,711
24,301
34,474

14,875
26,736
4.n68
14,999
35,130
35.262
15,394
15,528
15,657
33,799
15,921
35,052
36.184
36.216
26,459
36,501
36,713
35,845
16.936
3T.110
v 20y
37,318
37.508
37,680
7,773
37,036
8,719
AR, Y72

IR, 30K
38.438
38,571
3R, T4
39.838
368.971
29,175
9,239
30,372
39,574
39,527
19. 774
39.98
4n . re2
42,176
&N, N
LL S Y Y
N.5TY
an,T13
47, B4B
40.982
41.117
“1.252
41.386
41,520
41.65%
41.792
4l.027
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Table B-2a.

TIME PROM FrlPTIAL VL,
RETROFIRE
{sEC) {FTISEC)

438,298
417,799
412,745
415,572
417,27
427,77

429,745
432,348
434,746
437,156
£29,545
441,048

453,546

4£5K,%4%

458,747 —
467,274
463,574
465,975
45R, 0TS 4
LT0.T74 1%227,5
47X, 166 ELTE RS

475,544
477,378

489,76
492 .35
454,774
497,176
490,574
&N} ,075
504,275
Er6.T74
6 8,374
511,774 . .
RY3,.575
516,375

595,574
597.97%
6074378
672,774
67h 418
AF 7,574

¥AGNITULE

~GONNEENT i

Reconstructed Reentry Trajectory,
Special Parameters (Continued)

ATIVT ¥TL. INTETIAL Bt T, InEITIAL AL TITUES  LEPNEYIL LAY,
VAGHMITUDE DAY ANGLT  HTAQING ANGLE _ (FIFT)  (TERRETSY
LFT/STCY (nsgIeEssy {DT(REEQY
22821,.¢ -a212 83,457 BE4A21N 2 11,972
A LA -.R22 £2,4P7 q43279,7 11.973
N30872,.4 BL2RAR,T 12,720
Jrave,4 LIS S B 12,115
23a25,6 R&ATARN,T 12.186
23898.¢ S67"28,2 12,257
23877,8 859192,; 12,720
73038, € R5Q345, 7 17600
Rl 57684, 12,671
- 23BRT.0 54640, _ 12,561
?22R3a%,) 8%5792.2 12,612
B L P R54032 € 12,4682
BELTTT .0 12.753
853274, 2 12,724
Ar2335, 7 12.994
2283 N PR16T3,.T7 . . 12.9h4
23g24,2 R&§aETQ, 2 D38
23930,8% 849771,7 13,176
23IR4GN, S _ BARRAI,T 172,174
PaaLy & asL7c4g,7 11,244
1°347,.4 ALY L2, P 11,316
23842,0 R&rITL,T 12,184
23854,5 RYEETC 2 13,433
2066, R&427E, T 13,526
238471 P414R" S 13,596
223848,.4 eanER: |7 V3,454
27349, 4 AQYATT, D 13.73%
R LS 3 . Ae~Tel,*= 12,8°%
23851 ,¢ -.98 56,349 a39877,7 13,773
2aes3 - -3 “é,uns gaaas- & 12,044
~e0"4 Lho4ny a3atas ~ 14,713
—eQ7 4 Kl aTT A3ATie, " 14,792
=~372 64,714 836199,7 14.151
-.12 L6 857 83I5276.2 14,220
-«714 LY N1 [EVETS PR 14,228
~.71® LT ] R33477,7 14,357
.57 AL, 4FD RI2401, < 14,676
-e92% R LLY R2IS58,° .. 14,405
025 66,722 93r621,7 144554
-.928 64,771 827682,5 14,632
pa LI ~.011 se 009 B2R76N .S 14,770
22845,% -.93% 44,047 /7795, 7 14,769
2767, 1 ~.97% €4.072 R27165,.° 14,914
- — =e®3Y_ 46,3 P?58ee,
~.942 64,081 824944, " :
- 348 LK _rAn #235qa & 1%, &1
=87 6%.29 R22TAT G L 15.19
-.0e0 48,778 832 4B, F
- AEL1YT 8?11 4,8
2876 Y - ama sx vce BEREE
2387741 PN «6, 106 - R19169,
”3g7a, s ~.96" 68,224 avgray,.
23ag70,7 L EE,2TH LR e de ]
+300° o — MER LR,V P1AD44, &
72882, 2 -.Te7 cE 1y R1&TE4,T 15, 648
22Rar, = -,a7> £z 207 cra=er 7 15. 714
23824,5 65,428 21r204,7 15.782
A7 L8 LT RY23 R, T 15,240
73ea7.y EF L2 rR1Y278,7 15,015
Z3a0e 4“5aFh2 81733%,2 15,932
"8G, 5 £8,4672 ge22a,7 6, 4R
73807 R £5.646 R%R33],? 15,115
EEL LAY LR ETL BT THLT.? 16,167
crena, £5,T00 B8 &34, % 16,767
TINIL, £ 6,772 TSR ILA 16,212
27835,1 LFELBIS RO43YY - 14,379
22a37,1 AGLAfR 973299, 7 14,445
73298, 6F 0N AN27AkL D 16,513
21810, 4 A8, 543 5 15,576
IRQOT LA £5,9R7 18,542
maa,e [T 16,77
131173,3  RA, Th 14,773
220°4,.6 f4a118 15,828
I30°5.8 564162 15,913
3977,2 $6e 22T 15,968
TN, LG IRD 17,732
710 8,7 L8 11N 17,"an
229114 E£e24 17,162
72912.3 ~54787 17,227
23N, 5 56, 422 17.291
?230vg, > &R, 678 TRRRT2,% 17.356
2014, 2 ke 574 TRTIA22,.7 1T A2
*ay17, K RER TRTINY 7 17.844
2510, Ahehlt _TRST16.2 17.548

GFDETIC LOMG,
{IEGREES)

42,062
42,198
42,286
42,457
42,623
42.739
42,876
£2.610
43,148
43,281
42,417
47,553
43,690
43.876
43,963
A4, 798
46,238
4,375
§4,510
A6 64T
44,784
44,921
5,015
45,198
45,3358
45,473
a5 611
45,787

45,885
46,024
46,163
46,341
46,439
45,578
46,714
&Kk, 054
45,993
47.132
47,271
47,410
s1.580
47,689
47.781
47,057
48,107
48,247
68,387
48,526
49,666
sn_an7
48,947
49,087
49,228
49,368
49,530
49,649

Sy, 780
50,922
51.7 64
Sle2n6
51,348
51.490
51.€32
51.775
5t.918
52.C6C
52,273
52.346
52.480
52.£€33
52,776
$7.919
53.063
53.277
53,350
53,449
53.638
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Table B-2a. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME FROM IMEOTYAL VR, LATIVE yTr . IWESTYAL FLY, THTRT AL ALTITUDE RINDETIC LAY, GEPIETIC L ONG.
RETROFIRE “aAGNITYRE ACMITUDE _PATH #NALT  HIATING ANY . (FFET)  (DFGRETS) (NEGREFS)
{sEC) EFT/SECY LRT/SECY (RERFETSY (DEGREFS)
£29.975 282¢8.3 _ 23820, -la41 HhahED _7BLES9,2 . 1T.612 53,782
£12.775 22921,7 1.7 41 6,19 TRILN, D 17.676 53,927
614,774 21972, 8 ~1.745 84, TES 782520, 17,730 54,071
617,174 23024, ~le 249 AL B2 T81LT4.S 17.873 54,216
619,574 25113,4 *3975,2 ~1.757 L6, 85" TA 48,2 17,866 544351
521,975 253%,¢ 2397%.9 -1.752 €6, ROT 77923Q.7 17.939 54,506
624,375 25324%.1 22928,1 =1.¢585 F6 o945 TTA2ET,S | 17.993 54.650
526,774 26137, 3 S1020,4 -1.787 66,903 TTTI93.7 1R 156 54,796
529,175 253008 0% R ~1."89 67,741 TTENT, S 18,119 54,541
631,574 2531%.7 12032,2 ~1e281. 67,789 TISTA9.T . _ 18,192 55.086
632,575 25311.2 13033,5 6T.138 773958.0 19.%4% 55,232
636,260 25112.5 7304 .4 67.186 772481, % 13,377 55.376
638,774 253139 239361 674228 TT17R9.5 . 18,359 55.523
841,149 25115.3 23027,6 87,284 17T M2.E 18,437 55,667
642,569 25316, 8 2797p0,8 67,223 T69622.5 18,487 55,813
0e5.94% 25317.9 23941,2 . 474282 Te8mAN, s 18,556 . 55.9%9
648,25 »E210,] 23941.4 574432 167434, 7 18.618 56.1°%
65M 757 25327,7 77043,1 5T.482 766327,2 18,679 56,252
652,423 15321.5. 23641,9 7,517 . 7685TN,2 18.72° 56,354
655,521 78323,1 22048 ¢ 57,582 THAILTLY 13483 56,543
$57.921 reA34,4 ELT-T8 N AT (K32 TRATRALE 18,844 S6.£30
657357 28325, 8. .23948,3 _ATL8R3 | 510%4.2 18,924 S6.838
662,757 25227.1 23860,7 Tk TRTRYE 18.937 56,985
665,169 25323.5 238981,2 £, T 150783, 7 10,r4R 57,132
667,549 25327 .0 22082,7 | CETLRE . 158590,2 _19.1%% 57.280
669,921 26231, 0 229%3,9 ~7,827 7574977 158.169 57,425
672,721 25337, % 2108, 3 7,038 T5R240, 0 12,737 57.573
674,721 25134,7 _ 23085,/ 8T, 0¢" TSE2LB,E 19,00 <T.721
677,122 2533542 2398%,1.. <1.373 T56125.7 ____ 19,3681 57. 858
679,521 2EI6, € »s0sa,§ o TERSLT 10,471 SR,T16
681,921 25337, 9 ’205°,3 TSVRT, T 19,472 58,164
6B4&a335__ 2522945 _ TRIAD b =let 2 ICITTLTY 10,532 58,312
686,75" 2534%.7 32943,7 ~l.11} T49%09,¢ 139.592 58,463
689,122 25342.0 22068, -1.113% 748479, 12,651 58,609
691.521 25343, 4 2396644 “1.11% 767763, 19.711 58,758
692,921 252344.7 Y17 T46274.7T 10,77 58,917
496,221 2574642 -1.11% TLRI 64D 1o,83Y £9.15%
69B. T2 ..2526T.4 ~lal21 74387),° t9.a39 $9.2%
700,340 25%48.6 -1.12? 743145,% 19,229 58,378
773,549 P62~ 5 “1.125 TaT61IL, S £9,5%
795,949 25351, 8 _230975.y -1.127__ T 6eTo0 59,654
178.25" 25253, % A% ,4 ~1.129 73821€,.% 50,A73
710,72 25354, 6 23978, ° “t.12) TIRVTIS,S £9, 951
T13,122 .- .253T785,89 _23970,2 =1.232 . 737719.7 6% 111
715,521 25257, 220980 ,8 -1.138 TI5R8Y,T 650,251
T17.040 2%358.7 22982,2 “1.12% T340, £%.412
T20.3%0 25367,1 2303, 7 =le12? 73352627 67, 553
722.715 2521, 8 2303%,4 ~1.14° 73224247 &Y, T73
735 140 At 6 EEL LTSNS -1, v TitroR ¥ o aKs
721,549 2825442 rioag,y -t.tee 137 27,2 SlelYh
72%.921 25765, 8 2108e,8 ~le14% 728871,7 61.153
732,235 75267,1 23901 ,Y T127691.7 61.37%
736,75 25242,¢ 270977 1,157 72651705 1,657
737.14° TR | 2308, " -1.151 T2F14,. 5 1,678
730,543 2627y, Y dren8 o -t.r=2 77415642 61,767
T41.949 R E ] vacag,0 -1.185 c2207R.E £1,011
T44,35° 25374 4 21078,2 9,582 T21792,8 . 27,990 52,183
Tib TS 25375, 7 *neen, 0 4C, L7 TITE T LY 21,744 62,2164
748,349 2814 ¢ 24777, 7,478 1e917,2 ?1.704 52,316
751,542 253747 24772, 8 “a,754 18232, ?1.15° 62.%518
753,940 2238n,1 26n"4, 2 ~1.164 9,014 TIT 41,7 21.215 62.67C
756435 253111,¢ 243 E 8 ~1.v4e £9,873 15849, 21,271 62.223
758,752 25383, 2477°7,2 =t,149 _&0,92> 16654,7 21,326 62,978
761,143 25394,4 26730, Y -1,17° 40,001 13457, % 21,3183 63,128
762,542 25385, 7 2401 -1a17Y T " 1?7250, 21,437 63,200
765,943 25237, 5 2 2 -1,177 L TINC8R.% 21,403 63,433
768,357 25368, 7 26°13,1° ~1.178 ML TNORSE .Y 21,540 61,586
770,780 2539%, 4 26"14,0 ~t.176 7..%29 776%1 .5 21,673 63,739
773,149 2%23)1,6 4TV, =1.178 T 2?89 I T4e5.2 21,657 53,893
T775.54% 25302,y 24737, =l R 7 .249 T6PRT,¢ .72 64.046
177,940 73204, 9 EUSE -l.19% I 4Y. T RTIY, 21.747 64 2™
70.335 25305,1 -1,74° D SPT 7UAR22,2 . 21,87} 54,253
782.752 2%83927,.¢ ~1.18% Th.821 Th251.2 21,275 64,597
7854149 25358,¢ 1,188 7 L.592 771305,.5 ?1.029 64,661
T787.549 -1.198 TT652 0 _T371eR,:  21.9m3 6heBLS
789,047 -1.199 T . T4 carosn, " 25,737 64,970
192,357 -1.122 TT.T76 ETTTIT ?2.79° 65,124
794,752 1,102 _TraB2T | _&O0A5TA 5 22,14 5,279
7964390 2 ~1,194 L 695666,% ?22.18> 65.384
T99. 542 24732,7 ~1.136 TI7.062 694051 ,2 22.2%" 65,518
801,049 24734, 5 ~leV098 126 £O2822,5 22.3W2 65,743
80,35 6726, " T 8T 401597, 27,256 65, 898
826.75" 24727, ) T1.149 60°250,5 34,470 66,053
829,141 26730, " —=1e272 1,212 6B9ION.T P2.461 66,209
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Table B-2a.

Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME PROM INTITIAL VPL. BTLATIME Ty, (nTETiey FLT, Troe A ALTYTHRE  GICDETIC 4 AT,
RETROFIRE . MASNITUDS T MASNITYST EATH pMGELE MSATIN FFEFT)  _(CERPEFC)
(sEc) FT/570) teT/sEC) {reseesc) (Bt
B11.549 25415,.4 710275 ~B788Q,r SR
12,943 71,392 AREER] LT I7.ERS
Pl6. 35 T1aan? FRELYIY T 27,617
B, TED Ti, 668 ERLITOLT 27,642
R21.147 71,837 FR2O7L, S A 2
R2%.%49 T1.504 6R1681.5 27.772
825.54% T1.k52 6B 2R 1
a2e,32x% T2 675194 .7
R3 ", 787 T1.702 7707, ?
913,149 _ TreeE> ETHLRE L ® L 27,875
35,540 T71.918 £7%637,7 2R 74
A37,949 T, 08 €T4VTT7,2 2X7TT
B&C 25 T7474R ETR620 2 22,127
A62.75" 724114 LRAN.LS P 23,177
844,237 TZ.%50 €£TTRTR T 23,721
847,545 o T2al45 eEoNAL 0 23,276
B49,949 72312 £6TBTS6 L7 23.376
RS2.22¢ 72.377 ELEE24,5 ”3,375
A84 , 728 V2,444 FREAST, _ 23,426
/S7,125 7Tty Lry RO " 23,473
azc, 604 e, 878
RAY 004
R64,326 Tr.T12
86€.725 RESN 3 ESRONR,T 73,647
R66,125 T840 65T722.5 23,715
373.5%4 TrLels F5ELhL,T 23,754
372,004 73008 FESTARLD 73.81)
876,211 T .2 22,552
878.60¢ K FRIRYELE
BRY, "5 ?2,122 £5123° €
Re Roy ~a, 2t £ T2y 7
73,227 £43744,7
734380 647456,7
/Gr 728 T 468 ~45165.7
892,798 T3, E14 b4526% 7
RG9S, 427 Tr.e0n 642505 &
TI. 670 [N §
T2, The T Rt T
IR 636776, T
T .05 E2ML~B 8
T2,0%¢ K3ITIT LT
Ta, "7 7
Thgr COR 5
B LRSSl 2
V6,04 91.7
74,21) £2-5pa T
T4, IRE __ A207T4,T
7o, 4%¢ £ITCEL R
7. 22 cneiar o
That 'l RS, T
bl T 73 €24 1742
cas 0y 74,745 £330, 7
n3e,237 76,817 £71293.2
R, ec7 T4, 20 £ v
Q6" 374 74 04 LretR
043 ,€25 ~e, a9 L17LarEe, €

€575 25 t

040,975 ~ane,7

972.21? 6nren T

974,774 T134,°?

777.125 5

nyo_ 528 FAT459. %

@8}1,225 _ ? .. SBoslie,x

984.3°% 1n 594778.2

186,724 Tre38T 593435, 7

AR, 268 T6. 440 . Fe2817.5

901,575 LTI 59°74T.7

963,08 TFe 1R SPO4TE LS

0a¢,22% AT o SRR Ll T
998,726 Te. 772 58670642
1071.125 25539,5 26169,7 T6.B40 SRSIST. X

1003,525 25540,9 24177.5 76927 S84ONT,E
1%°5,.625 25542, 7 24172, 2 TTL0S SR2657 .0 76.146
1rR 228 25566, 26176, 77,782 5813160 76,182
1°10,726 255444 _24175,0 __TTeNe) | EFQOSZ.0 | 26,217

CETIFTIC LDMG,
{IFG2FFS)

66,364
56,520
66.676
66,837
66,988
67,144
67,301
67.456
67.614
87,771
67,928
68,085
6R, 242
68, &0
68,537
68.715%
68,873
69,029
69.197
9,346
69.574
59,663
69,821
69,98
77.139
Tr.298
T, 458
TI.616

70.775
77,934
Ty 96
71,256
71.416
71.577
71.689
T1.P96
12,157
72,217
12,278
72,540
72.701
72,054
73,026
73.186
73,347
73.59%
73,672
7. 824
AL
744141
74,324
76,428
Th bhR
T4. 611
74,921
75:139

75,213
T5.467
75.637
T5. 794
75.957
76.123
T6.787
T b5?
T6.615
76,781
T6.946
77.110
77,277
TT. 442
77,6937
TT.7732
77.939
78.19%
78.218
78,437
T8.603
78,770
T78.936
79.103
79.270
T79.437
T3. 604
79.771
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Table B-2a. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME FROM TNERTTAL WEL, PRUATIVE VT(, IHTRTIAL F(T INFRYTAL ALTITURE  ACPDEYIC LAY, GFINETIC LONG,

EETROFIRE MAGNITUDE MASMITUDS . PATH ANMT MEANING AKTIE . (EECY) {DEGREZS} IDERREES)
{SEC) (FTFSECY (FTrsTey {REGREESY (NFGREES S

1013,135 25547.£ 2417744 -1.29 71.239 . 578597,.5 264255 79.%39
1°15.52% 25540, 4 24170, ~1.709 7,217 577242.7 24,291 8n, 1%
1€ 17.915 75554, 9 74137,8 -y.ar" 77,304 ETRRRYLZ 256,277 80,274
127,212 25553, 5 24382,% -~ .30 _17.274 ET453R,2 264,343 8N, 441
1r22.728 25554.2 4194,3 -1.2%1 77,557 57117242 26,399 80,610
125,125 255%%.9 P4196,1 -1.272 TT622 571R13,2 26,424 80,778
1027,525 25557.4 24197.7 -1, 77,711 E76453,7 24,469 80,946
179,725 25559, 0 74120,% -1.773 77.791 spef a3, = ?26.574 8l.114
1°32,325 25547, € le100,0 -1.%4 TT.RYT 54TT31.5 26.53% 81.282
1734.726 24102,8 -1a204 77,952 566369, 26,573 81,451
17 36,365 %118 —1.7s 78,005 565437.5 26.5% 81.567
1730,525 256196.3 -1.3s 7R,109 cA264142 26041 e1.789
1°41.925 26108, " ~1.27% 78.19% 56227642 26,675 21.958
17444725 ae100,7 -1.2°7 78,97 LR ] 26,78 82,127
L7 46,7T2¢6 2 -1, I8, 2" 26,742 82,296
1.:49.125. it PEAL 784421 - 26,775 82,468
1751.5275 -1.378 TR, %511 76.9%7 2,635
152,025 —1.249 78,592 26,840 82,875
1056,225 -1.3°0 _TBe672 SS5406TL 0 264873 B82.974
17 8B, 724 -1.%9 18,754 £52606,7 2h 005 R3. 144
17614125 -1.%1" 78,824 £51224,2 26.927 83,314
17€2,52% -1.21 o T80T F4GO51,7 - 83,484
17565 O} -1,.7311 R £48592,7 83.653
-1.311 547226,2 83.822
-1.312 TAS5%43,7 23,993
-1.317 F44057,2 B4, 164
-1.211 £zarar, Y 24,335
-1+312 G4}TVX,S _27.1%4 84,576
168,307 -1.214 70,497 §4n115, 8 27,194 84,677
1827 -1.2%8 T, 5T 5380572 27,214 84,848
17 84,347 -1, 710,470 £38714,7 37,236 84,955
187,572 14234 72,728 526198,% 27,21 85,190
1ers, a0y ~1,118 78,821 524817.5 27.322 85.362
118,30 -1.315 e, 904 523436.2 27,331 85,533
13947770 ~1.718 70,947 £RP0R4, S 27.350 85,795
107,10 -1.214 a7y EY1TATY ! 37.2R9 85,877
1 ee,83° a,1€% £30287,7 77617 84, N4R
111,872 8,237 827920 .2 27,445 85,218
116,272 R".321 S24535,7 27,472 86,391
119,727 RN, 406 525134.7 27.570 85,565
110,11 R, 400 523748.7 27.52¢ 86,737
1111.%° R ,576 822242,.% 27.555 86.917
1112,6° o 680 2015, 8 27,582 a7,rR2
11164237 B" 742 510596,2 27678 87,256
1118077 ", 826 51R216.5 27.57% 87.426
aT.01y 516820,2 274641 97.598
ar,a05 5185438,2 27.687 87.772
21, 81 514749,7 27,712 R7,045
R1_Y£ 4 LA R-F VA 4 2T.T3R AR.Y2N
PR EER RS EI- TT4T53 8542°3
a1,304 §17326.5 27.730 88,409
ay,a2? £184TY, 0 27.913 88,441
R1,5~9 =RTNTg,2 27.833 38,814
21,591 creenT, 27.942 2R.9a8
P1, 679 5 4704,: 27,886 89.1562
°1,74% sryonr < =7.91A ®3,336
81.8%1 501576.5 27.933 89,510
21,017 =t11z.2 27,957 80, £”4
:")."71 L(‘lﬂ‘ll".ﬂ ﬂg.nﬂs
®2.117 &977222,° en, 33
R7.106 «95a%¢,7 ? 90,297
82,283 456531, 29,047 90,382
a7,3e2 492118, 2 29,769 9. 557
%, 456 471747, " 79,91 0,731
27,542 437 342,5 28,112 an, ane
on, " 4gao4s " 217,134 e1,78y
Q2,717 LRTELT T 28,155 91,257
B2, 804 LBEVRC T 28.176 91.432
22,891 484751,7 28,107 91. €07
52,070 492154, 2 2R, 737 21.782
01,738 4R730R,5 28,231 91.9%2
23,154 407 567,7 28.257 92,134
A3, 242 479158,% 28,277 22.309
R2,32Q 4TTT59.7° 28,296 92.485
83,417 _ 476260 0 248.315 92.661
23,575 474067 .S 28,234 92,837
23,501 6472849 0 78,153 a3,r13
23,602 _ 477167, 7 L] 93,189
23,771 LTITHLL S 28,389 93,765
25679,7 83,858 469367, 5 28.407 93,541
2568142 R3,647 467960 o1 28.425 _ 93,718
c5ER2, 0 R4, 3% 46EF50,7 2%.442 93,894
sepns e fu, 126 4£8159,7 28,459 94,071

25€94.2

_. 34,237 463T6E, 5 28,476 94,246
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1238.73
12431.171
124,55
124%8,97

1268,
1257 .7
1253.1
1255.5%

1257.92"
1247 A7
126,77~
124,171
1267.5™"
1749,877
1272.30

127% .77
127¢.21%
1279.476

128 ,¢T"
1289,07:
1201.476
1293.847
1296.275
129R,E75
130,778

1317.875
1227 ,275
1322.8675
1324,35
1327,%59
1329.29

A

1324,7 92
1334,859
1338.891
134,752
1343 ,65°
1246 ,5%6

1348,490
135] ,253
1252.261
135€.159
13%58,727
1367.996
1362.891
1365.795
1367.49"
1377.525
1372,49%
1375,394
1277,335
1381,105
13R2,135
1384,.¢9%
1386.936
1389.795
1391.735
1396.627
1396.534
1299,4237
1401.371
1474,0348
1406170
1409,739
141,977
-1413,838

Table

INTETYIAL VFL.

LEISARAT o

(EY/SFECH

2562€.1
25480,7
256%1.2
2z¢02,0
ITEU, &
28€36.2
25697, 6
25630-7
2ETN L. &
BELS S
I5TMLT
25TV6. 4
25778,2
757307
2571y, €
25713,
25715, 7
25716.7
25718, 4
PE7127,1
78721.7
257234
25725.1
2572607

75734, €
28726, 7
2877, 8
2E740,2
2¢741.9
25743,
25745.¢C
PEVLL €
28748, 3
2575242
25751, 7
25752, ¢
25755.3
IEITE L P

£781.1
s7e7,>
(5T84, 5
LETBL.4
I5T€7.9
25789, ¢
1570}, ¢
3RTA, 2
25794, 2
25796, 2
25797.5
25790, 4
2EgT 0

_2%824,5_

SONHDENTH--

B-2a.

Reconstructed Reentry Trajectory,

Special Parameters {Continued)

&ELATIVE
MAGRITYDE
(FTr7seC)

24322,2
24375, 8
rarmv v
24378,3
14337
24732,2
24322,7
24336, 7
24237, 0
242329, 4
24331,.2
283473 7
25245,5_
2245, 5
26343,3
26A50,2 .
16187,%
243%3.8
24355,6
24357 2
24350, "
24747, B
24352, 5
24364,
2£36%,9
TL367,7
IL240,0
26727 ,1

24272,2
4274, 2
24375 .6
24278, 4
243R7,2
247R1,7
24382,4
24335,4
43R, 2
2428%.2
26297,5
24362,8
28394.2
243235, 3
243237.5
_2429%,4
244612
2464730

LYY
YN
Tasn,

24421.5
24473,7
2 Sal 9
24427, "
26470, 5
b &
24431, %
24&34.:“‘
24475,2
26427,4
26428,7
T4467 %
24442,2
Vohbh,
2465,6
24467.6
Y4448,9
24450, 8
26452,1
24454, 2
24455, €
26457,
26459,1
24467 ,9
26442,2
24bhb, ?
24445, 5
24447,

VL.

TNTRTIAL FLT.
PATH NG T
{NEGREESY

<1.318
-1.717
-1.717
=1.2:17
~1.2'7
-1.316
=1.,21%
-1.316
“1,216
=1.7215
-1.215
-1.315
~1e214_
-1,2%4
~1.313
=1.212
~1.313
-1.312
-1.212
-1.711
-¥,211
=1.711
=1.21%
-1,31"
-1.2%9
-1.3°'8
-1,.7%8
=1.277

!RIIL‘T!‘!\L AL"“'“E rrnneyY e LAT.
HEADING 8NGLE (FEFT)  {DEGOFESE
tDEGIFES)

-£4.301 46275725 28,492
B4, 700 467G54,5 28,510
RL, LTQ 4598588, & 2R 828
g BER 4LERISL, T 2R.54)
B4.657 L456T7S2.7 28,554
RL, 74T 455352,2 284572
BLLBIR 454398, 20,582

LEIRES & dR,671

«51142,7 38,414

440747 ," 28,62

440345, 5 19,644

445084 T 20.65%

445543,7 ’8,672

)q.(‘ﬂﬁ

< 2R, 699
LTS - 28,711
85,724 28.773

R5,.874 &3R80 28.735
25,914 437126.¢€ 28,747
94,172 43Er42,7 ?8,75¢9

426334, 5 28,771

432932,2 _>R.782

431532.7 284793

29.83"

29,314

78.8%

e26307 - 28,8

674567, 28,847

25,219 423148.C 28,853
fg,0r9 L21T4R,T 28,052
AT P0S L21250 0 28,971
arT,ne1 _ 4198951.2 28, RTD
87,192 «}7R52.2 2B.882
R7272 41E1TCL2 28, R34

27364 L14755,7 28,973
07,456 4yareg, e ?R.911
RT.547 &1Y 9K T 2A.71R
RT7, 428 410562, 5 29925
87.729 4(-9166.,7 28,932
87,820 SITTTRLT ?9.939

7.1 676397, 5 28,945
ap "3 LOLQAOE D 28,951
PR,"OS 4mrERT € ?78.9%56

__®8.186 L 47218E.7 28,942
L As ] 47T T4, T 28,967
RA, 30 302390,7 28,972
8R,423 - 29Ra2T7,C 28.975
PR, 548 106670, 5 28,94

s0ee5p_> oR. 0BG

_ _TeIelxg T ug g

397774, 78,991
8a,015 29114 .5 28,995

L REe,98Q .. 3809931,2 28,998
Ro, 9a gpISe, 29,001
ae 172 WIS 29,
.O.'_lﬂ? 2REKRLO T 20, N &
£9,255 384432, 29,007
90 44T I82771,.7 29, 9
19,541 APIESSLT 29,710
29055, 27900%¢,7 79,12
99,774 ATBRBI LT 29,712
a0, 823 27727°2.7 29,713
cq,.0n8 AT5198,5 20,714
$Ne 2T 274432,2 29.7V4
or '8 AT e, 20,7 %4

_AT1#54,% L 29,713
ATCSTL2
368898.7
267781.5
266135.7
36570, ?
L 23672745
362259.2
367616,5
. 359503,.0

14125 2ETRILLT
7,194 356T749.7
i3 %31 AKSRE,S
91,304 3539790
91.49% 352337.2

91,568  381231,7

B1.478 349591,7
.752 248487.7

__o1.a¢2 146850, 2 78,959

" "G@NMNDENAL-

GENNEYIC £ ONG.
{IFGRFES)

Vo k24
Q4. H71
94,778
94,955
95,132
95,359
95, 430
95, hbk

99,222

99,431
99,587
99,759
99,937
1rn.1l6
10M,292
100,474
100,653
1re, 823
171.012
1:1.191
171,369
171,548
101,727
171,99
1r2,rae
1r2.268
172,447
102,572
172.798
17,042
i 3e k5T
173,332
73,517
103,661
173, AT6
174,021
174,238

174,381
174,596
176,741
174,956
ns, 101
195,319
15,4661
175,479 -
105, 822
I1N6.ren
1n6. 102
106, 4n0
116,546
116, 761
156,907
167,122
107.267
197.482
107.628
107,846
137,989
_1ns,2n7
108.352
108,568
_l1o8,713
108,929
109,174
109,290



TIME FROM
RETROFIHE
(sEC)

1415.77)1
1418,£3R
1477 57
1422.478
1425 .271
1428.277
1642C . 211
1432,° 78
1435, 11
1437,8277
l420,812
1442.677
1444 .411
447,478
1449,445

14%52.277

1454, 246
1457.479
1459,045
1461, 67T
1463.045
1465.797
14468,6406
147,589
1473.479
l‘?ﬁ.’ﬂﬂ
1478,°72

1482 ,08 0

1487.854
1692.£5¢
1697,
1400,422
1892.299
1504,232
1867,100
1512.25”
1514.417
151£.545
1518,712
1527.871
1524,761
1526,22Y
152R,347
152753
1523.735
1535.854

1545,241
1567.647
15%3,°52
1555.214
1857, 24%
1559.512
1561.67

1564.862
1567, 2%
18&0,V4T
1571.322
15T74.536
1576.654
157R, 79}
158" jeaa
186,175
158£,25¢4
15RA,. 391
150r 533
1593.697
150F 854
1867, 09%
1607 122
163,235
1A7F 455
16.7,59C
167,722
1612,897
1615,221
1617.147
1619.298
1622.498
1624 ,° A&
1624 _,749
1428.87]1

Table B-2a.

INTITT A wT,
MESNITURT
{FT/SFC )

25825.8
28R37,7
28870, 7
2582 7
2“11'7
PRRIA, 4
25824, 5
27335,2
28837, ¢
2cpam, e
2583,
25840, 9
25841,
27862,
LTy 9 )
25845.3
25846.2
>5847.)
25847, R
EX T
PERAC ¢
25BS L &
PERsy,?
35851, 5
25852,2
ESL L
RTINS
38852, 7

25854, 2
lZarn, R
TRE3,4
ZERRZ2.9
25852.2
5851, 7
25881, 1
~5F40,7
7E8LT.6
20Bab, 2
25048, 1
758424 ¢
IEELT LR
2ERIR, T
P5RIE, D
25873, ¢
28R, 9
25024, F
252327,¢€
iceie v
258 Tu4
vea-y,E
TS

28722,¢
25T,

e e
ZBEET. 9
25657,
I%657,3
25638,7
IRENT, ¢
e, Y
z578,¢
seREQ
25539, 7
25576.7
28421, £
25453, &
l5435,°
25395, ¢
I7359,¢
27330,°
2839,
FE2A7,.
2522%¢
25194, &
>5159.2
25175,3
2576543
FET 25,0
24596, C

3150-6036-R8-000
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Reconstructed Reentry Trajectory,

Special Parameters (Continued)

EELATIVE VT,
MAGHITYOD

{FT/SECY

44h8,4
E S AN
ILETY, T
26472,¢
24474 ,2
26475,7
26477.9
470, 6
FLH3" 5
24492,
24497,
2443%,8
24495.6
144237,1
24439,
24429,5
24430 .8
244°1,¢
24692,
24603, 4
ALK, ?
26475,
24436,
26406,
24497, 4
SLsaT .0
~LaDR, T
24409,1

24499,9
24499,4
244730, 4
24499,
2%448.4
24409,
26607,4
BTk P
4494,
20402,
I4401,0
24437, 5
24487,0
24428, T
246A7,4
26447,9
244676,3
244774
26468,
Fhbbrb

JeaTE,
1L44%0,%
24447,7
246474,1
T4475,7
Lk 5B
24117, 0
24330,

24372,3
4251,
L4 ,4
24274,
241316,7
242 2,5
242a7,%
24271, 0
>a%L8,T
24223,1
242 ‘R
24188, 4
Y6156.4
281324
2Ly, 7
26706, 0
2474505
4 1R,
23089, 9
119%0,8
I3%v2,7
2re70,9
I1RL8, 1
21P°9,7
2378%,7
2TTIEL R
TATTL S
IIRTE LA

TRIETIAL FLT,
TATH O ANGLE
(DEGREES)

~1.761
=1 CED
=1.75%9
~1.257
-1.256
~1.2%5
~1.2%
~1,7563%
l.751
=1.249
~1.248
-1.247
=1.246.
“1.%64
=Y.743
~14241 .
~1.784
~1.238
-1.7%8
-1,7218
-1.224
1.

H

turRTY A
ING ANS

{D=GRFFS)

21.927.
D7, "Lk
a2.07"
~2.232
92.274
Q2,415
22,40
a2.599
C2,&T3
c2.783
07.857

84,803
94, a7<
ELP M
85,13
a5, 242
©%5.116
°5,426
25,622

as, R66
a9k, 945
g, N
CCL 152
08,232
0hs21S
o6 427
264517
a5, 6m0
LT3
ECT
L LARA
26,867
°7.172
07,254
7,728
aT.417
IT. 400

QT LT
bk AR 1Y
97,77
ST, REY
Av.967
R,"42
9Rr, 116
ca 10n
LETE T
OR,2T5
R, 44T
98,519
98,627
a7
AR, T2
KL 719
©R,9%1
°9,n23

Qa,n9] _

L R34
9, %¢1
ne a3
09,304
29,465
09,564
99,629
0,698

—. 9367

ALTTITUDE  TTDAFTIC LAT,

L {FEET) {NIGREZS)
345747.2 28.954
344111,7 FRL AT
262179,7 28,041
241253,2 79,025
24275, € 28,930
338621,7 28.921
327822,0 28,915
32%893.2 28,917
234795, % 79,917
A2ALTCL 28,891
229n73,5 28,884
337u55,7 28.874
3292356,2 28,867
232T7726," 7], 256
ATEEIH R 28,548
228502642 2R.837
273018,7 28,320
222327 ,7 28.817
21212,5_. 28,50
Mas1Ie T 783,79
IIRRY 4, 28, TRT

_7174%2,5 . 28,778
25826,5 28,764
?14731,2 28.755
317113,2 2R, 74N
A12745,7 28,730
LS It A T P 4 28,715
ATITIRZLS 28,689
ansne2.5 28,663
I 2475,2 29.€35
209738, 5 3 E
298648, % 28,593
297°.982,7 28.575
2967 16.2 .562
204436,2 2R.564
291597,.8% 23,519
29nerg, " 28.494

_2pQ239,% | _ 28,479
288150 2R, 4064
286A6T7.5 28. 448
28%122.2 28,425

28.4"8

28,292

_ 28,276

2%,351

2R, 334

_ 28317

28.299

se_a2v3

28,25%

2723472,7 28,73
259450, ?28.1%
L LEAR NG ?8.17¢
7RTIS . 28,152
65 45,7 20,13
64008, T 28,11,

263235,7 2R, 08
P521%R.7 ks Pia)
2617, 29, 4 -
259872,5 28,023
258225.7 27.993
257141.2 27.972
?56752,7 27,951
2549485, 27,930
2531K- 7 ?T.823

252298, . 2T7.877
2581222.2 27.85%
257 158.5 27.833
248598, 5 27800
Z6TRR1,7 27,773
24E571, 1 27.75%
2454K86,7 27,731
24392¢." 27675
24291%5,7 27.¢ "

- 2350244 27548
274796, ¢ 27.453
222122.7 27.438

.2321%3,7 EEASLAL I

SENNETIC LDNG.
{DEGREESY

109,435
1ne, 651
129,796
110,715
110,157
119.376
117,52}
111.737
117,882
111,797
111.243
111,458
i11.6"
111.R19

114,493

114,85}
115,211
115.574
115,719
115.934
116.078
1164292
116.679
115,240
117.n30
117,162
117.323
117,561
117.722
117,881
119,044
118.283
118.441
118,603
118,761
119,070
§19e162
119.320
119,720
119,880
120,030
120.198
12r.358

120,594
120,753
120,010
121,672
121,307
121.463
121,620
121,778
122.013
122,168
122.324
122,481
122,71
122,845
123,724
123,186
123,412
123,545
123. 720
123.87
124,172
124,255
124,497
124,561
124,790
124.938
125.092
125,243
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TIME FROM
RETROFIRE
(SEC)

1632.761
1676,197
163647120
1£39.452
leatr.elé
1643,746
1545,874
1549.7 82
1651,216
16534212
1655,474
16584652
1667 ,774%
1642,012
16A8,713
1677434
1672466
1677.912
1679,94°
1692.7 56
1684274
1487.414
1689.541
1691.¢47
1692,772°
1696 ,654
1771672
1773,545

1706.627
rp .70

1713.21237
1715.246
1718.4 26
1727.80%
17272.7°72
1724.F 74
17282
1730,10%8
1732.322
1736 ,676
1737.67°
1739,79°¢
1741.922
1744.072
1747.735
17494287
1751.272
1754.229
1759.272
1761.165
1764.1°8
176€.285%
1768071
177V .0020
177€.772

1777.965
1782, 4892
1782,995
17854122
1787.30°
1792.472
1792.59%
1794,722
1796.°7 3
18224072
1802.1°5
1874,322
1806.47%
1879,516
181t.487
1814,51.
1816.441
1819.427
1821.261
1823,335%
1826.71%
1828.288
1831.211
1833,32)
1825.449
1838.627
1840 .792
1842.886

R8-000

Table B-2a.

INTRTTIAL VL.
MAGNITYDT
(FY/SEC)

24919.8
24872,°
249872

220244 4
T1902, 8
21758, ¢
2léle. s
2145645

18471, 5
102223.2
1799q9,1
1TERA 4
11720
1468372, Au
16673,.9
16229,
‘RQA‘A.I
1561 7.8
1406, 7

15602, €
14971,3

Reconstructed Reentry Trajectory,

Special Parameters (Continued)

ERLATIVE VFL,
MAGKITYDT
(FT/55C)

2357«
2ARD7 ¢
23474, 7
23200,
22341,1
73282.4

1372¢,4
17073,4
1951 3
! Re
11ean ¢
11475, 2
111246
17
Ve,
°aa4, o
o530, 6
QA RA L4
gey 2
R34
asvo,a
TEET 8
7262.7
682]1.6
6527,9
L2420
SR1R, 8
_5534.7
5125,2
4865,1
4575, 4
4181,3
2021 .5
1671,9 .

P

TNTPTEAL
PATH ANGLE

(DEGPTES)

-3.,435
“ilens

FLT.,

INFPTTAL

HIADING AMCLT
{DFGRFFS)

LINLYS
ga,qlé

N

172,781
115027
V2,205
1724477
172,450
1r2.27
122,126
1i1,088
M |.EIQO
1V, TERA
171,701
171,642
171.559
17,407
1,327
tor TR3

ALTITYDF
SRS |

23T
229047 09
250043, 7
2774, €
226691, ~
225871 .r
2249727 .5
2723821,
227747,
T21e1t, e
2210 56,.2
F1AR12,F
2)Re87 8
218172,
216167 ,2
SvEaRe v
214564, ¢
P12547 ¢
211752,2
21%a87,”
217 148,72
I
25RY AR,
277284,2

276583, 5

*TEa0g.c
273176,
ISR

L5517

1ae3 S

177910,
176669,2
174867,2

177722,

AT LI
1710, E
1epa-
1AT2RA,
165628,.2
1645482,2
16724 .2
A3 .2

157448,

185P123,7

ICOREN
151230, 5
149791, 7
147335,7
1465484,5
142739,2
147035, 8
120196,5
LETCR N
136077,7
137777.5
121661,7
179422,7
177036,
1PEPN G,
126778,
122771.7
Y2 4BE,?
11078z.7,
116771,

116270, 7

111334.7
119437,.7
1774587
Vo4ERE ¢
11759p.5
1. 7701.7

CTORETIC LAT,
(DEGRETS)

27,277
27,152
07,227
27,791
27,255
27,741

24,483
76,457
26,417
2544 0%
26,3241
264342
264217
26,291
24,766
264229
26424
260179
264155
26,119
?&, 95
2h.° T
264748
24,713
25,0991
25.°71
78,04
725,880
25.871
28,047
?2K.R25
25.,8%7
28,73
28,737

25.721
25. €96
75,697
7R.652
25.645
75.621
25,674
26,521
I5.574
265.,68R4
25,543
25,532
254518
7545
28,491
254477
26.46%
?5.455
26,448
7S, 8660
25,429
25,471
2%.413
25.40¢
28RN
25,391
76,386
25,391

GENNETIC LONG.
{NEGRFFS)

125,448
125.618
125.768
125,938
126.18C
126.298
126,436
126,656
126,875
126,957
127.798
127.7215
127,459
127,602
127.96C
128,192
128,243
128,596
128,736
128.975
129,r12
129,220
129,357
129,493
129,624
129,848
130122
13,239

130,427
137,559
137,688
t2n,R18
13C.947
131,135
131.261
131,204
131,877
131.688
131,877

132,711
132,R13
132.911
137,054
133,291
133,378
133,513
133,597
133,693
133,82p
134,714

114,189
134,278
114,280
134,358
134,435
134.543
134,614
124,682
124,749
134,842
134,002
134.942
125,018
115,094
115,142
135,21
135.252
135,314
135,251

115,339
135,440
135,473
135,519
135,548
135,577
115,617
135,642
135,664
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Table B-2a. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME FROM ITMTRYTAL VEL., EFLATIVE yrp,  INTRYIAL FLT.  INERTIAL ALTITUDE  CEODETIC LAY, GEMMETIC LONG.
EETROVIRE MAGNITUDE MASNITUODE . DATM ANSIE  WMEATING AMGL (FEETY __(DEREESS) (DEGREES )
(sEC) CFT/SECY tET/SEC) (DEGREES) [PFEREFS )
1R45.048 4T763.4 343604 IS S PR3 TOSUR LT3 B 98724, 7 25,277 135,686
186€,.229 4412,2 ERRL -12,-10 °8,2113 acRz 2 25,271 135.716
157,215 a7 2931.13 -12.5% a7, 88% ©1FY0 & 25,267 135,133
18524441 401 27734 12,975 97,467 81937, 2%5.364 135,750
1854.57% 3826. 8 2511.4 -13.652 07,139 sc0gY,2 25,261 135,765
1857, 747 35¢9,9 2247.% -14.49¢ 96,374 aT147.0 25.3%8 135,786
1852.875 3437, ¢ 211242 ~15.758 _.D5,876 _RS262,5 25,256 13%.799
1862.3%4 3254, 4 1787, ~15.£15 25,185 B2374,% 25,35 135,810
17€4,135 2115.1 1R3IZ,6 ~16.142 9L R12 A1S16,7 25,357 135, 821
1867.272 1 0 165441 . _=1£.899 L 04 30 TaR2IL2 25,357 135.838
1869.220 2808,1 1547.4 -17.387 3,495 71692, ¢ 25.349 135.844
1874.512 2557.7 1323.2 -18.611 92,130 T72796.% 25.347 135.862
1876.562. 24576 126406 219225 T1132.8 25,347 _135.868
1878.458 2235, 8 1176, ~10,45% £9443,7 25,7 135.874
1981,749 2274.7 1nRa, 6 ~27,739 (844 TS 25,347 135.801
1383.796 _2232,3 1735, 9 SRLNQ,T | 254787 135,896
1885.898 21407 976, 5304R,7 25,147 135.890
1888,999 2081,.2 %9, 8 61551.5 25,347 1351095
v 1891030 20201 L 874.8 _m20.519. CONBE,C | 75,347 _ 135.899
1893,367 1933, ¢ LT ~2 .554 SRSHM .7 75,349 138,902
1895.336 1951, 4 R21,5 -27,15> 57°82.7 25,348 13%.9n%
1899.474 _ 10275 79,7 _ .27 108 5665, 25,349 135,979
1905.521 191%.2 7724 ~1e,978 §345r,.0 25.349 135.912
1905,748 1842.9 727,32 ~19,.50¢ 50282,2 25,349 135,918
1933,862 _1623.3 . &%=.8 _~14,83¢ T 25,250 _ 135,941
199,075 1813, 420, ~34,0m0 3sgy 25,152 125,044
1941.063 1895, 6 19,3 ~17,904 arrac,y 25,380 125,945
; 1944,165 1585, 8 _ eTo, e 1R TS T 6mt, S 25,1351 135.967
1946.276 15%3.2 4.2 L ~13,436 LN 25,15} 135,948
[ 1948, 28 1579, 4 2948 ~13.2% pa po} 25,351 135,99
1951.364 15732,4 238,81 ~12.02 AR, 7T 25,351 135, 95¢
1953.45% _156T.k 3.6 ~o~12.907 L1 LS 252351 135,951
1955.499 1587,5 37643 ~12.91° ra,r15 25.3%1 135.932
b 1958.674 1555,1 LS ~12. 640 89,219 25.352 135.9%3
1960,650 1547, 7 CARC L4 ~12,568 80,866 2%.382 135.9%4
1967 ,698 1566, 7 154, 1 «12.29% 89,741 5,382 135,958
1965,373 1537,1 so,6 -17,73y or yrn 75,352 135,956
1967.851 _ 1535.9 J242.9 12,068 29,995 25,383 135. 957
19695, 941 1534, 8 237,60 -11.6825 R9,925 2%.352 135,958
1973.003 1526, 5 30,8 -11,747 89,939 2%.3%52 115,959
1975.091 _1519,7 322.9 ~11.549_ 89,945 25,352 135.9%9
1977142 1511.2 322, % -11.72% 20,936 25,352 115, 08t
1080.274 1574, 1,2 11,372 @, 87 25,357 125,941
1982.225 _1496,3 312.2. o =1lat12 ro 850 25,382 138,062
1984.28) 1491.0 ERLIF -11.38¢ po gr 25.352 12%.962
1989,567 1477.9 294,1 -11.15° o%,237 25,1352 125,963
13730712 12957 ELL ] -1r.932 9" .65 . 25.352 135,964
1998, 894 1454, 2 TVl e TN 25,1352 135,965
206 (955 14517 275, % =14 ,70 °=, "3y Toe352 123583
2024, 78S 1445,7 266, ~1i,51 R0 Q04 75,357 135. 966
200,137 1423,1 287.Y -17,423 an ey 25.352 135,966
2n"e,22¢ 1422, rTan, 3 A " .54 25,152 135,968
2011.287 1438,7 112.4 -4 /473 Ao, 006 25,352 135,966
2713.°70 1e et o4.Y ~T.T70% ., TRy 2%.352 135,966
2715424 164°7,2 ea,r -1.610 LR LT 254352 135.966
2019,52; 1674, 1.2 ~1.483 B -L) 25,352 115.967




3150-6036-R8-000

Table B-2a. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME FROM INTOTIAL VEL, FFRLATIVE VI, Im7eTialL FLY,  1uretis ALTITHNT  ACOPPTIC LAT, RFDNETIC LONG,
RETROFIRE MAGNITUDRE MAGMT TUIDE DATH *MOL! HIADIMG ANGe (FEET) {PFGrE=g) {NEGREFS)
(sEc) (EY/SFC} (FT75eC) (NCGeFes) (AraeFFC)
2020 ,571 1339, 27.2 25,152 125.967
222,678 1198, 28,7 28,162 135,967
226,700 1207, 0 RS 25,282 135,067
2727,7111 AT 26,262 115,067
2729.053 7.5 25,352 135,967
11,2 25,352 135,068
17,4 28,282 13%,968
15,4 28,357 135,968
2347 ,165 27,8 75,352 135,968
2:47.4°3 32,4 25,152 136,969
2749,45 31,7 25,7182 125,959
275),6499 29,1 26,281 125,969
2056,6 74 29,< ?%,381 135,969
27 R6.£50 28,2 25,281 125,949
2758, 741 20, TR, 18) 135,969
22¢1,8 2 3. 26,1351 135,969
2763,951 20,6 25,351 135,971
20,65, 741 2. 26,151 135.97%
2069.0°3 a9, 254351 135,970
27T71,0 91 20, 25,16, 135, 97¢
2072,162 .7 26,381 135,977
2076,274 27,2 28,2851 135.97¢
2¢ 718,272 25,2 2%, 351 135,971
208¢,28% 319 254351 135.971
20824421 10,2 25,351 125,971
2085,567 278 26,350 135,071
2087.417 27,2 28,135} 135.071
27°89.711 23,8 ?25.3%1 135,971
2€92.612 12904,2 20,3 =572 M, 487 15", & ~5, 2%y 135,972
2006,342 1338, 4 28,4 -.439 LT wrL, 25,751 135,972
2r0g, 658 1209, % 7R, @ -.052 T ¥ hT, 7 25,1251 135,972
210¢,711 14145, ¢ &1,4 =L 926 S 9 VT he? 28.38% 135,972
2 rog 1208,4 28,3 -oB&n a0, 2%4 1963, ?5.2%1 135,972
21n4,154 1379.5 27.% ~-1,7138 on,476 191%, 6 25,351 135,972
217,249 1397,4 28,1 -.881 87,287 Re2,7 25,251 125,972
219,296 14°°,7 29,6 .42 N g LERRI ¢ 75,15° 135,972
2111.754 13%3.4 "3.7 =812 475 azre,n ?5.1%) 125,072
2114,449 138747 25,1 ~e 107 L4 9630, 25,151 135,972
2116,497 1297,1 s ~.926 97 ¢ 827 RE5S,T 25,381 135,972
2121.¢48 1374, % 31,? =101 9" ,779 /53,5 28,181 135,973
2123.671 1268,4 2%.8 -.651 ar,591 B49R, 25.3%8° 135.972
2128.723 1208,7 23,7 ~.T2P Il V9 a470,2 28,351 138,072
2137,013 1376, € 25,6 07" o4 R Q66,7 26,1357 138,073
2126,.62 1274,2 L) ~2939 G579 R2464,7 25, 15" 125,973
2126.112 1391.4 27.4 =.792 L AT> 8190,7 25,250 135.973
2141,199 1375, 4 3.7 -.982 9°,219 8154,7 25.35" 135,973
2143,297 1343, 8 20,5 -.729 97 ,95¢% REQ L7 25,380 135,973
2145.70) 1700,2 1,0 -.8E4 ot 614 LRI 25,35 128,973
2147,428 1473,2 28,4 ~.826 o7 L3268 frya,” 25,35" 13%.973
2157,.547 1389,2 22,5 0f,585 RARRT] 5.9 135,973
2157,58] 13P9, 4 2645 oM A4 7912.5 25,340 135,973
21544473 1391, 6 28,2 a~,37y 7906 .7 25,249 135,973
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Table B-2b. Reconstructed Reentry Trajectory,

Special Parameters

TDE FROM ETLATIVE FLY, SELATIVE wTanlyn TNTRTIAL LONG, GFCLTMTRIC LAT, RANTUS TN
PATH ANGLE ANGLT (DEGTEISY {DEGPLES) TROTH (ENTFR

(s¥C) (CESPFTS) [LEL Y] (FFETY
2,328 -af 28 50,066 1,037 ~eBY2 21m82839, 2
Lo KT —.t Sk IRGIT S ERPA RN - TR P1RAR2T69, 7
T.33% -e171 £e, 75y EAr- e &R 21p82458, 2
0,96 —.134 37264 2 .%3T ~. 560 21882522, 7
12.422 -.1er 50,748 2 .54 ~e6BY 71822369, "
14,326 o107 £9,279 AP L) —.b2f 219%273%, 2
1€.,376 - 220 R0, 297 27 44 o347 21882018, 2
164336 3,277 ? 985 —u?K7 AR 755, N
210 ¢ 9,24 2,127 -.197 IRPI LT %
24,422 go,zen 214275 =177 I18RV1T,
2637 59,740 21.3R7 ol &5 21%4/929,7
28.37¢% £3,748 21531 26 21RANGLA, T
214394 59,740 2Y.676 . 114 21487207, Y
33,942 £ng74a 23 a3 +19% J1RTOYTY,
3,427 sa,en 21,958 274 FTRTVELAL S
284237 FR 18" 2222 .33 210279392, 7
€927 2?2.221 «&1S 218T9NS5Q, 2
43,39¢& RO, 263 22346 «495 2IRTRTC, N
45,0847 59,2F5 STa5130 21278373, 2
o 17" €9, %54 27.T6R ~1e777R9, €
£7,911 o, e 27,04 INBTTELLL T
EFa422 R, 67T 23,69 2187762, 2
57,942 co,"4c 23.2% 21a76480, A
60,622 9,747 23,368 BBLALSI N
62, TNE 50,°7° 23,482 21275048, 7
LS9 -1 LGP T 23,57 PTRTISALN, &
1.7 En,nTs 23,78 21475244, 7
Tt &0, ~a" 23,800 J1RT4RTE, T
2 N2R 1.417 21874500, 7
Tt Th 1,403 INATEIAG, T
ELPRIY 1S4 T34 LILI S
24,451 _lethe 21873382, 8
26,589 1.727 218772948, 2
26,729 1.707 21877675, %
24 .968 1ea72 21077217, 7
1,057 DIRTIZVTY, D
24726 ?¥2TIAYT. S
2.1 2 NATi" 14,
75,417 2.177 2147761142
26,557 24252 218T1n2AN, 2
35,696 2229 21R69785. %
25,334 Peb& E 218503646, S
254972 2. 4F) 2104RQ44, >
Dhg1t P, K¢ 21440533, 0
26,261 2,434 2186ATAY, K
26,308 2.7°0 21247655,
IR PRNIIN 26,577 ?,78% 21573 R, "
117,99+ Thman S.ecn 21266777, 0
127 .29 Ph.84 2.93% FiReAIIILT
122,735 75,942 %1 21958887, 0
174,422 27.137 Re kK V865574, T
127.¢24 27,222 3.166 21RA4T40, §
137,22 T3 2,742 21854590, 7
132,472 2T 400 AR 219447 45,7
116,70 T8k ~.397 EAETS LS YW
137, 19°¢ 27,77 R bR AL LR AR K Mg
139,598 476 €0, 447 27,914 21942439,
142.°73 -4 50,477 79,084 2184 &5,
164,473 e kP 53,805 23,137 2IRETATI, P
146,823 - 407 G0,e04 e ,332 2IRSYIVRT, T
149,224 -. 45 0,84 2P,4TY PIRATHOR, D
151.¢24 —e kR Ko,516 L5617 IVREN2AG,
153.99¢ -o & 69,877 PR, ThR 21359714,
16.4°9 -k £ £2,R37 78,407 2135921y, &
158, 822 —.*"® se,tun c8, 27 2IBRRTI, T
161.22¢4 —-e&17 fT,8009 ML) 21a5a10F, Y
162,424 -.518 S0 57 29,338 EALLELLI R}
166,722 - G2 9,582 33,445 215714, 7
16m, 423 —e%24 TaQ,f03 29,594 21056440,
177,70 -e 827 se.ets 29,7 EAXIIS RT3
172,427 -. 52 Se.414 haalS 1 T AL G S A4
17%5.624 —e K7€ S0,k3" LR haL Ll 1ok APl
178,723 ~aS29 0, 647 LIS LA 21mS4837, 2
18€,42) - L €Q, L%k 37 e2R M RELT N N
182,922 —e S&¢ €0, ReT LAY 4 21853850, 1
135,224 o 887 SO, 4Pt 1,880 31352914, %
187, ¢34 -8 ‘Q.t"" AT ,A20 i,.&ﬂ_ﬂss.,
19€. 22 -.55¢ se,7-3 a7, mae 21451914, ¢
192,42 - 847 56,77 a”,67e 21951280, %
194,422 - B54 se,7135 1.1 DAL LAY LR
197,224 e SER 0,749 11,287 RALTIAR § ALY
199,424 -57 £Q, 74 1.7 FIR40KT Y
272,123 - EE 50, 77R 11,5137 AR TLLIIS J
4ot -0 §a,7032 N,87¢ RARTL T T
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271,970
2744 372
272, 70¢
281,102
287,592
295,000
288,198
207 T3P
277,10
205,593
207,99¢
U AR
2,798
TR s
1 7.%0¢
3 ¢,0¢n
317,70
314,700
g, 400
3re,£cn
323,730
32¢,zam
3IT6. TP
e, 3
321,590
237,097
e IR
KEL LT

241,198
142,579
Wk Q0
248, 294
150,798
351,100
3RF.FQ0
AET, 050
2er, 1909
162,700
AL L 410
367,792
260,920
a7:,100
374,700
77,0109
370,59"
381977
384,298
2R6, 7P
289,108
391,590
193,790
196,394
198,771
1,17

403,509
e, 5qn

Table B-2b. Reconstructed Reentry Trajectory,

R ATIVE ELT.
ATH ANGLZ
(H=6RETS)

£q2

Special Parameters (Continued)

FULATIVE REANNG INTRTIAL LNMG.
AMGLT (rz2s

(D°RR7ERY

£g9,0" 0
TR
80,88
to, a8
an, 00
ca,ces
£3,004
50,007
£9,04
fognE"
ca,087
ca,qp4

BRADe

Al ,6RQ
614725
AL, 752

33,406
22,527
12,777
13,019
34,758
4,100
T4, 347
3,460
ELTLES]
36,742
34,077
25,744
5,188
28,30
15,422
25,478

GEACFNTR[C LAT,
({NEGRET S}

SebtY
R,72%
[N T8

R.R3%

€,96" -

6,715
EaTRE
[ISEL
25 ¢
e3¢
[
£ 404
6.55¢
6624
6,78
£.792
£.RER
4,922
T 7
TRy
3L
7.220
T.3°5
T.279
T.454
7.529
7.57¢4
1.6

7751
T.R25
7. 800
7,971
f.7047
2,121
f,1a8
R,060
B.247%
84416
R 497
B.5h2
8,627
R.T1Y
8,785
B R5E
8.937
Q.,rn8
0,758
G212
0,278
Q. 208
°,271
Qobte sy
2,517
o, ro0.
Cobt3
G736

a, a0
a,892
0,08

Ve mo7

1.t

17,172

17,248

1717

17,76y

Va2

E-A R

17,676

10,679

1re751

1 .R23

1 . 895

17,9487
11.737

e

11.182

1'.253

eANINS TN
CARTH CINTFP
(FEET)

21347349, 8
21847768, 5
21846684, 2
2)R46004, 2
21845624, 5
21244915.5
21844516, 7
MV RLRTVA, 2
21843148, 5
21047479, 7
21R41885,2
21841269, 7
212404649, 5
21841028, 7
21829398, 7
2VAARTLHR, O
21838133, 7
21337495, %
21836A54, 5
C1834213, 5
21338861, 2
?1R34909, 7
21334252, 7
21833594, 7
21832937, 8
21832266, 5
21831809, 5
21834924, 5

21831748, 5
21879RA9, 7
21829985, &
21928199, 2
21827560, 0
21826815, 5
21826118, 7
2)1A25418,
21324714, 7
21824006, 7
21821206, N
21822585, 7
21821863, 7
21221142, 7
7182418, 2
7j1A1080r, 8
21818969, 0
21819224, S
a9 fran, 7
21816745, 2
T1RYANAN S
11815762, 2
21814531,
21813746, 0
21812988, N
21812226, 5
21811461.7
2117493, %

21839921, 7
21873146, 5
71878268, %
21927591, 7
21A%6802. 7
21876014, 7
21825293,
21874429, 5
21813624, 7
21832830,
21372280, 2
21A71216.7
2189475, §
217995901, 7
21798774, 5
ITTINTIGRY, T
21797129, 5
21796312, 0
21795472, 2
2179628, 7
21793801, 7
21792061, 2
21792118.°
21791277.0
21797432, 2
21739579, 2
21788713, 2
21787854, 0
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

i TIME FPROM SFLATIVE FLT, TELATIVE MTARINC INTETTAL LTNG, AEFCINTRIC 1aT, santus va
! PATH ANCLT AMCLE . {DIGRTISY . _ . {DIGREIS) _  TaFRYH CINTER
(sEC) (CFGFFES) (NIGF="6) (FEFTY
4Ce.338 —.B56 £1.784 43,743 __ 11.P2&. 217369917
43¢ .73 - PEC 51,817 42,24 11.e08 21786124, 2
| 412.26% -« F7) Ly eza &4, 1C 11,042 J1TRSSSO, D
: 415,57 -e87¢ bl FP2 44,73 *24736 27784306, -
417.87C ~.87e L1.918 2,140 12.177 21783521, 2
14 420 ,237Y AR | 4b, 405 12.178 21782643,
1 422.771 &41l.901 AL,64) 12.24% 21781761, 7
42%.17¢ £, 14 L& ITRT 12.319 2174naY7,. 7
427,509 . 46,304 12.20% 21779980, ¢
429, 345 4G, Y7 17459 21779170, 2
432,345 45,224 12.53¢ 21778216,
434, The 45,37 124600 217739, 5
r 437,146 es 516 12,670 21776427, ¢
420 545 LR HRT 12,741 PYITINEYY, 2
4£1,545 .89 12.81) 2177641, %
4464,%1F 45,354 1Z.P8" FAR AR NAY IS )
446,774 4€,175 12.952 21772770, 7
445,174 46,751 13,721 21TTIRAGLT
451,546 44,397 2T ern EAR AL Y M4
483,546 45564 13,147 FARAGME TN
456746 4 091 12,227 21749117, 7
450,747 4¢ a0 _13,700 21768186,
467,374 46,9239 12746 21747555, 7
462,574 47,135 12,439 71766212,
465,975 47,297 _12.5%a 21765276, 7
4ER, TS 47,62 17,578 1754427,
4T T4 A, £Q) 47 ,5TR 13,547 FITAILOR, "
&73,16¢ 42,708 7,724 1M T1T4256. 7
475,546 2.76% 47,872 12,7¢4 21761612, 7
477.597% RESE S Lo, 1 12,854 217665 1, Y
480,37% 2,744 4R,17 17,273 21722435, 7
4B2,774 £2,997 &R 318 12,00 P1TSRT40, 2
485,174 2,021 LLI LY 14,760 21757780, 5
487.574 £2.060 42,51% 14,129 21756818, 0
489,94¢ £2.990 49,781 14,198 2175%m43, 7
492,367 2,018 sa avy 12,2¢% 21754899, 5
494,774 42,77 40,41 14,134 217520y 2, 7
497,176 _ £a,118 4,200 14,672 71752019, °
499,574 40,38% 14,675 21751962, 2
5C1.,07% 43,51R 14,528 2175"a82,5
574,375 40 ART 14,67¢ 21749099, 7
57¢€.T74 4c R4 16,674 ERRZS T VO
ST R,ATS 1,710 21748356, ?
511.574 Ve, RISV
513,975 16,877 21744730, 7
516,178 14,945 21745742, %
c1e 77e 15,712 21746747, %
S21.174 T8 _~ar EARZS LT 1
523,574 IhayeT TITAT 4L
E2%.97% [Tt s f1,7 72 1,7V CITAYIS, T
528,375 63,458 81,154 e, 281 174715, 7
52,774 £7,607 R1.7°8 15,348 2173977y, N
532,174 £2,74) 514455 1€ .48 217137984, °
515,574 £3,7P4 R 576 15,482 RARETL LY Y]
537,575 53,827 51 ,77¢ IE.54P EARELLYS
547,367 £, BT 31.,37¢ 18,616 T1736023, 0
542.774 “3,°01% 52e '58 15,681 21733889, 2
545.174 ~3, 084 L] e T 21720854, 7
547.574 (] 57.2¢ 1c.R1e 21731406,
549.97% 54,747 Fr.RLY 1°,8ar 2173 TR, T
552,375 €4, 002 82e663 15,546 217?9751. 5
S54e T74 “4,137 57 .R1F VEL2 217287171
5564415 57.91R 167 RT PIT2T7096, %
550,874 £2.110 14,144 Al T A
S€1,075 53,77 162 PYTISREQ, Y
564,375 n1,622 1#,27¢ PITOLRITL N
56€.T74 81,574 The 341 21773462,
56S. 174 LRV T3 16,476 21727408, A
571. 574 LEPLE 4 16047 21721345, 0
§72,97¢ S, 1 1£.53¢ 2VT27OR2. N
576.37% e 5¢,17 16,672 T1TIe%16, %
L 578.774 4a,T07 &6 28 V£ AAT 21TIRV4A, P
581.174 £4,664 4,480 160731 TTOITL Y
S83.574 £4,502 Sa kol 10, 7P AR T RLT
585.975 £6,74" S4.TI6 1é.R61 21714974, 5
SROE. 360 L. TET f4.867 16,975 1713854, €
500,774 [CLEYS =5.171 1¢.907 21712748, 7
592,174 Kb, 804 55,254 17,74 21T1I6PS,
59%.574 =1.78%5 £6,877 55,400 17.11F 2V71759R. 7
597.97% ~1.rRR kb, 8] 55561 17.182 2179517, 2
600,375 =1.70] £R,72% 55.71% 17246 2178419,
BTr2.774 -1, 04 A5, YO 55,040 1T, 2N 21T TANR, T
fb 415 =l.¢08 ER 112 55,07¢ 17,284 21776575, 5

6074574 . =lecn 45,174 56,177 17,430 R A &L N
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

RETROFIRE CTLATIVTE FET. PELATIVE HEANING INTRYTAL finn, CTPCTMTRIC LAT, cANTYS TN
(sEC) PATH ANGLZ ANCLE (r=r2228) {PTGRE=S) GRETH CONTFP
tCEGREFSY (DFaRCES) (FTFT)
-1.271 £5.228 .57 21774727, 8
~1.1°2 £8,273 17,54¢€ 217 2923, 8
=1.1"°% 45,779 17.62° FARAR A WS
-1,1% A5,279 17,671 217 I0R D
-1l.vi0 £5,479 17,754 21499506, 7
=1.3112 55,477 17.817 21579482, 5
~1.11¢F 65,571 17,881 21607366, ¢
=1.117 o2 17,042 214952647,
-1,.17" e TR, IR 21595125, 5
22, £54F0" 18,7AR PIHQL7Y,
1725 45,727 18,33 21492875, 7
1°7 A5,723C 18.19° 21691754, 0
20 b5, 04D 18,25% 21691616, 2
R w2 18,316 21630404, %
4 4R, 045 17,278 21698289, °
«136 A5.079 - 19,647 21487221, "
-1.120 66,757 18,571 21686787, 2
=1.141 bh 16 1R,562 21694937,
-1.163 L 18,60k 21486138, 7
-1.146 56,717 TR, ENS 21682456, 7
-1.147 ChLOER 18,744 21681606, 7
~l.7% 4k _1e.2°8 I168N 41,7
-1.152 564275 18,060 21670185, 2
-1.1¢°% ELT 1P,62° 71478729, "
-1.157 564495 18,997 21476849, 7
-1,1%0 6£R,575 1e,75¢ 21678721, >
1,141 66,504 1e.11 21474887, 7
-1.1£2 56,157 19,17 21473301, 7

gzgf 21672222, 2
s79.%21 6Ty €1,
84,335 21688800
s86. 3¢ 21668696,
eae. 73 21667511, 5
899,121 21665345, 5
691. 521 21665183, 5
e2.071 21663979, 2
698,721 esrennT
698,721 21461677, 7
Tor s 21667795, 8
Tase 21680204,
Te.0 21658010, €
TR 21656812, 7
.21 2165%627,2
212 21654425, 7
n5.521 - 21653221, 2
71T 98¢ 27,236 21652071, 5
120038 2r,292 21654793, 0
LIRE 20,28 21640582, %
T2524e 2,807 2164R377, 2
727, TS 21447188, 7
120 2, 823 21545652, 7
2.2 2r.578 21666728, 2
LN 27 62¢ 21643800, 7
T%16e 2-,800 21642278, 5
Ta0.s4e 77740 216417854, 2

v, 27,8 21610827, %

.

‘772:72 #a.251 65,173 20,062 21438508, 5
TebaTe A he, 10 27,018 21517367, 7
Tes e 89,450 £E e 27 .68k 21534846, 7
131,540 A8, R 3T 5,659 ESES 7163490, %
73940 89,599 654921 21,798 21623664, 0
Tee s8.e02 &5 ,082 21,141 21632425, 2
TR TS 7 84,145 21,196 2163118607
Tel. 140 ge. 707 45,279 21,257 71620042, 2
Tt £8,0% 45,471 21.2°7 21628697, 7
Tes. 24 Gha534 21,262 21627461, %
T8l 55,797 21,617 21674201,
LA he 95! 21,47 21674087,
AR 67,127 21.57¢ 21623701,
T7%.2ea 87,20 21, %ar 21422467, 2
LE T £T4457 11,824 21671101, %
AL 57,413 21,¢am 21310081, 7
170 47,778 21,742 M6TAATE, S
SN 67,94 1.7 31617413, 7
T 68.1%¢ 21,88 21616152
Teo.es 4R,7 000 21614848, 2
102,35 Py 21,086 21411618, 5
Loedodl 48,599 22,03 21612749, 7
Tk 100 £8,712 27,748 21611481, 7
21,940 37,118 216 19RNT, 0
B 1.9 224148 21638533, 7
824,350 22,22 21657257, 5
o cl1an 22 2YA SR, D

140 22.25% 21674777, %




TIME FROM
RETROFIRE
(skc)

Bl1.54°
12,540
B1&,757
18,750
82),14°
822, 54C
825, 349
82€.23%
R, 75"
832,149
82f, 549
B37,94¢
Bal, 287
B&7,75°
AL, 37"
BaT7. 540
BLC, 94
a52.324
054,725
8R7, 128
85¢,524
Be1.924
864,324
B6E,T25
BLo.12%
A7Y, 574
RT2,024
8764711

818,506
apt, V2¢
AR, 82¢
88f.924
BEP, 224
89r,725%
rO?,29R
RO, LT

eLs,e28
ace a0E

of3,12°F
ISEL 40P
o5 7,978
agr, 1%
062.72¢
945, 12%
DETLF2%
9¢ Q.87
972,72
9T4, T2€
LIAMETY
aTN, 52"
oB1,925
984,328
9Re, T¢
9RE, 165
0Ny, 828
a5, 77*
974,328
998, T2¢
1nC1.12%
1073.52¢
"‘i‘ ‘.f;?%
1N R, 325
1714

26
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

SCLATIVE FLT,
PATY ARGLE
tnrarETey

PLATIVE HEAD N
ANGLT
{nenRperqy

TNFETIAL pONR,

(YLenreSy

&O,VER
e 397
7 .07
v 251
7 .83
77 508
77,182
has .'.“"’
v, 4%
71.252
T1.419
71,504
71,752

TL 448
RS YS
T, TeR
744958
75.12R
T5.278
RV S
TR.527
75,270
TELOTS
Th, 18R
7321
T4.492
The H4F
T£.83%
1737
TT.179
77,35
T7.522
TT.60¢
77,37
Te e
TE. 215
Yo,304
TR.559
78,723
TR A5
7e,"RY

LYDCINTRIC LAY,
{DEGERTT S

224277
27,479
e Y 13
27.822
25,507
22. /3%
2T+ 480
22.73€
P2.727
27.€3R
?2.88P
?z.938
22.988
22,72p
22,777
L.22%4137
?2,18¢
22,23%
231,294
22,222
23,291
224437
27,478
22,526
23.%74
22627
23,47
Z2,717

TR LYY
2¢,79¢
26, R&Y
4,004
26,917
24,959

CANTUS TN
TARTU CENTER
(FFETY

2'673419.5
ALV AR LY 4
2167°BS2e N
215990564,
21598277, Y
215946988, 2
21505497,
21594411. 7
EA L ELR Do o
21501%14, ?
21597516, €
21589217, S
21587916, 5
21586613, 7
1585722, 7
21584704, 2
21582696, 7
21581471, 7
n8snran, 7
215TBTTR, T
21577466, 7
21576140, 7.
21574R33,2
21571518, 2
21877195, 7
TISTIRTLALT
21549557, 5
21568236, "

21566918, 7
21568592, ¢
2)56L748, 2
Z1562918. 7
21561588, 0
21567255. 2
21559325, 2
21557671 F
21558764, T
P1SFLIA, 5
21553587, 2
215%2247.2
21557905, 0
2154954642
21548217, 2
?21546871. 7
21545524, 2
C1544175.7
Y154282%. 7
1541474, T
27567176,
21RARTEAL K
Zi53T399, 1
21535789, 0
21534702, 2
21523264, 5
15226723, "
2182 6TG, N

21579747, 5
215278R4, T
21826871,
21%2€186,
21523836, 1
21522423, 2
21521785, 0
21519685, >
21518315, 2
1516944, 2
21515%72, "
21514206, 5
21512626,
21511448, 7
21517772, 2
1518608, 1~
21507316, 7
21518036, 7
21574993, 7
P15~y 75,
21571793, 0
215974n9, 7
21499025, 5
21497640, 7
21404255, 1
21494868, 7
21493481, %
21492793,
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

TIME FROM SFLATIVE FLT. LT{ATTIYT HIADTNY TOORTIAL prIn, COLETMTOIC AT, FADIUS TO
RETROFIRE PATH ANMGLZ AMCLT (pIRatro) (IFR2EFS) FARTH CNTRR
(SEC) (DFrRFES) (DGETTS) {FEFT)
1713,12¢% Th 00 R G170 21490773, 5
171e,520 7e,8a0 9ére 40 21489313, 7
1r17.a0€ Ih EER 24,527 71487923, 8§
172 .12 76,769 a4, 7 4 3148684,
1122,77¢ THLOOT a4 ,a31 21485139, 5
179 8,17F 74,04 2R, A 21483746, 2
127,525 v, 25,230 21432352, 7
17 pe, e =7, A4 a8, 017 2148 105A, &
1-72,1°8 7T e /8,50 21479563,
1:24,72¢ 77,07 AR, 774 IVETRYI KA, T
1714, 26K 7. 5,897 21477212. 5
1-26, 53¢ 7. 8a 137 214753775
1741,32% TP, 7 k210 21473974, 7
1°44,27F TT.E"D s, 89 2147726746, 7
1766, 7% 77,677 s a0 21471174, 2
17 40,12¢ T~ TED aq, qu0 EX PP S PN
1 F1.50F T7.849 a7, 372 21468275,
1752,32¢ 7.0 ar,25e 21466373, 2
1ree, 278 7R, 2 87,349 21465571, 5
1°56.7r Ta,r e 87,540 21484168, 7
1761,17° To,1 0 21462765, 5
162,806 7R, 073 21451381, 7
176K,58°7 TR, A8 21450973,
17AR, 247 TR LG 21458575, D
170,77 7R, €7 21457161, 2
PREZ TS| TR, e 71455754, 7
1ATE 5 EEAR] 21454348, "
V7T TR, 700 21454947, 7
1087,000 -1l.282 74,285 8¢, 100 27,778 21451532, 7
1°82,7Y 79,073 an,37 ?7.° 5% 2145°124, 7
17R4, 28" =1.7298 70,712 BC 40= 27,778 21449162, 2
1Y87,50¢ ~l.300 7, 10A 89,7134 27.117 21647337, 7
1389.907 ~1.3R% 80,01"% 27.146 21445R97, %
1nu2,2n” ~1,0en 9" .797 27,175 21444487, 5
196,777 ~1,2er ar L 27R 27,272 214427 TN
17971 =1.2 . 27,222 P1441A65,2
1790,5" =1,29 726" 21440 253, 7
1191.973 -1l.201 27,227 21478358, 5
117 4,272 -1.39 d 27,218 21437446, %
117 6,71 -1.27) Q1,109 2T7.243 2143617, 5
1170.1M -1,272 91,371 27,27 2143464, 2
111).57" ~1,252 Al.&r4 27,227 21433197, 7
1A, =1,302 EARSAT 27674 21431777, 9
11te,297 -1.,202 774451 2437371,
1118.572 27,677 71423945, "
121,072 2757 21427557, 8§
1123,472 2 21426135, 5
1125.877 -'.203 21424727, 2
1128,2°7 -1,%01 71423288, 5
113C, 70 -], : 5 21421872, 7
11322,:279 =1.,3¢2 23,14 274622 21421929, 2
1135,6% -1.,293 23.385 ?7.65% 21419347, €
1127,9°7 -1.204 97,568 27.672 21617624,
1147 .27 1 02,752 27,72 21416277, 5
1142,7% -1.29¢ 93,235 37.727 21414700, 2
114517 -1,704 94,17 27.751 21412272, F
1147.5%" q1,24¢ 6334 IRISALN 21411954, 7
1140,8° " ay 4T Q4 490 *T.797 2v41: 537, "
TIE0, 20" 21,267 QL5727 7R 21419119, ©
1156,777 LARY RETE Lind 27.P262 MNENTI N
1157.171 N,75° a5, 42 27866 214 h2R2, S
1156,57 AV, 847 2%, 227 27.RR8 216" 4B64.2
ar, 211 25,411 27.917 21472446,
R, "F ac 808 27.932 672736,
a2.,117 crL,78 27,053 21472570, &
p>,%" ELI- 74 27,974 21309197, 2
a2, CLI R 27.99F% 21397771.7
@z, e 26,334 2R, 1A 213042352, 7
17,405 fk 832 FLIN 2 213064932, 7
Fo ETe 96,7 29,082 213101518, >
7, 64T V64224 20,77 21192545, 7
AN THY 07,78 29,: 97 21397 ¢TT. R
PP.R6 7,264 20,16 21389258, 7
2,042 07,45 7R.17¢ 2138784, N
2743 0T 415 _2Be1ES 21286421, ¢
R3,113F 37.47° 28,17¢ 212R5M32. T
a2, ?27F Qa, 3 78.19? 2113183584, 7
ar, 37 OR, 194 2PL2)7 2138716%.2
£ ,614 98, 8" P8.,278 21318.1746.7
R85 9 SR, 565 2P, 24¢ 21379328, 5
~le263 32,6 7 9R,T75? 21377913, 7

—1,Te% 21, (0R 98,91
207 a3, 7AN Q0,124
237 R1, Q37 90,31

2137662,
2137574,
21373664, 2

1212.297




O FROM
(sEC)

S1214.T72C
12174372
121€.57
1223.920
1224,3"7
1226.737
1228, 247
1221.5°7
1222,97°
123€.37
1238, T
1261,.1351
1262,577
124%, 87 7
1240,271

A28 LT3

122,171,

125%.5"
_1287,00n
1267.237
1262, 7Y
1265.171
1267, 50
126 5.9
_1272.200
1274, 77
1276.3'S

__127Q,47¢ . _

1201,87%
12R4,77¢
128¢€.

1252,947
129€,27%
1296.67°
131,778
I 5ok PN £
1305.87=
1308.261
- 131C. 647
1313, 747
121%.476
_1317.87%
132€.27%
1322.67%
1324,3%
1327.75¢
_1322,15¢
1334,097
1336,95%
1328, 63
134,750
1362 497
V344,55

1348, 40%7
12%51,15¢

1287
13R?,12F
1384, 97¢
1384,92¢
138, 795
1391,73%
1304, 437
170€,.5%4
1305.427
149,37
1674, 23R
147 6,177
14 9, 3o
1417 .7
1412,81R

PIUAYIVE FLT,
TATH aNGLED
{OFGRETSY

~1.302
~1,2c7

-1.2%

-l.29Y
-1,251
—-14307
-1.290
=1.38¢

~1.28¢
~1,285
-1,285
-1.3e¢
S
=1l.3P4
=1.3R2

-1
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

~

TELATIVT WT=ADIHNG FHMEETYAL LONG, CENCENTRIC AT, antug TN
C— ANGLT {pIEPErsy __{preRECS) __FARTH CENTER
toEaEe=sy {FE=T)
d3,en 20,430 - PRI} 2137222A.0
24,7 73 ELAL 2R,248 1274R2N, &
W, 167 30,372 78,364 2V65473,
24,259 IV eTe L 8,270 EFAETS CTTH
&, 5D 1V ,247 2m, 208 ?136456% 7
L L4 1763 2B &Y 21365152, 1
&k, %12 177 G B87 28.42) 213661 %, 2
Ph,k2k AR A R P 7 Y *1267319, 0
LY9% 211 PRIV 2R, 455 21380901, ¢
N ac, 278 AV 78,860 21359486, 5
R4 D7 171.37Y 28,402 2135877, 7
as,r18 1V, 580 28,497 21356455, 0
a%s.11" 1V Tes 2%,.51C 21255247, 0
A, 28 171,234 TR.52) 2135IR24.7
ag, 2" 1r2a127 2R.S3¢ 21152417, 5
L pE AT ~ ~ 28,540 7135004, 5
ek 407 28,%6Y 21349582, 9
BE L AL 28,574 21348168, 5
85,681 - . RRa R 21346755, 5
or 7Y% 26,597 2134535, %
a5 071 2p,650 2134393, 0
. er,0e7 . 28,67" 71149517, 2
26,762 ELACST 21341178, 5
R6.1SA 28,661 71320804, 0
06,254 . ?m.eS2 rra3mz8, 0
LA 2R H6RD 21336872, 5
Ak L 4 PR H6% 21338923, 7
R& €4 _ . _va 4R) 27234761, 7
Bl R2e 1me vy 2%, 800 21332659, 0
£6, 722 176,745 26,400 2132125, 5
2e,07Q 178,72 LTS AY 21173242, 2
— Rk, 225 176,372 —— 2R, TIT . 2VR2BALT
a7, AN 1NE,S5Y2 2n, 70" ?213271V27, 2
AT, VY4 17 %, e90 2132%637. 2
/7,212 18, pan 2134214, 2
. aveElt - 174,772 713278%8, 7
La g 178,260 2IN21404, 7
N 8.2 R VK 450 — .. ?13%0999, %
R7,599 175,547 71318595, 7
AT, 694 17k, 828 213172W1,7
7,791 17,726 21315896, 7
BT, PRT 1T 214475, 2
LR 1 A % R 1 21172087, &
- — __AR,cey 172524 S . 21111587, 2
AR,17a 177,794 212171871
?2.27% 1 T7.972 21378787, 7
/R, 142 1°R, 1% I1INTALL. Y
BP Lk 170, 28,818 EIRRYYR T8 )
an ert vie sos . =7 71 A aG el T
LR B B Pl I . 2°.276 1331264, 7
re 735 1ve,276 7 T T om,pre 2133142,
LML) 1o, 172 7R R} 2V 4T4, 2
«q,a70 1.m,258 20 _m3E 317Qn183, €
cO,. &% 17,407 fe,r1e 1 IQTRRL, T
Q0,372 175,637 RN T g 1294644, 2
an 238 170 30 2P, Pe3 21204077, &
2,214 2R, A&k 1203782, 7
ECTPA LI TYN 21297121,
an rs TRAGP 2120100y,
NG EDh FR,R4C 21289341, >
2L, " 7P.BS” P128R226. 5
an oy 28,08 P1204847, 7
an_ &3 28, a8y 712‘5‘5\.’
Ste 17 2P, RN 1291774, 7
Q@ , N f REY ?12424R2, 7
TTe2%? TR, ESY I12RY NN, T
ST.e b S 1) 27279919,
LR AT 2127245, 7
LRIV XY Th A4E 21277124, 5
- _ran LI YR FIITBLRS,
N LRI REPS T Y V27437, 5
TTeT04 . e, 00 21272728, 2
R 1i%e 7 ?8,84 21271615, 0
I, ren AR B op, P33T 71250075, %
a1, &7 2P, P1E 2124RR44, 2
T gV N4 IR, P PZRTINN, D
L2 PR 12, ~e,R7R IIIARILT, 2
", Y4, =4 2e,P08 21264459, 7
ALY § 114,277 29,821 21243155, 7
21.57? 114,433 OBl 9Y¢ 7125178, 2
Q1. A5 1l4,598 2R.P12 21267616, %
n1.,747 AREREA KN PR, R4 21258Q82,5
M, P48 Yo M40 PRLPTT 2¥257282, 7
2% 087 1¥65,¥07 SR, TOE 21756751, 5
X
i
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued)

CELATIVE HEADTN,

TIME FROM CLATIVE FLY,
RETROFIRR SATM ARGLE
(sEC) $OFGRTCE)

Teh77
1444,6M1
1467,478
1447 44T
1452,277
1452,744
1457, 70
1480, 45
1461,977
1467, 24%
144,76
1469, 540
147¢,5a¢
1472,47¢
1475,27°
1478,27¢
16m2,°9

14R7,2%4
1497, €54
1407, 577
1497,422
187 z,700%
15 4,232
15 7.7
1512.°252
1514,417
151€6.54F

15rc 67

166,77

1564, 85"
1867,
18£6,047
1571,332
1574,5%¢
157&,65¢
1578.791
18Rt 074
1564,12F
158¢,2%54
153R,291
1697 ,.532
1532,4697
1898, a8z
1507,99"
1677,132
161-2,33%
165,455
167 7,877
14 2,73?
1612, 8737
1615,7°21
1617.147
1619.29¢
1622.498
1624.596
1626, 748
1628,87)

-LONMDENTHNE—

-1,020
~1.22#9
-1,72¢

~1.22

—1,714

AMGLE

{oeaerrsy

Q2,08
Q2,158
12,724
e2,1¢3
87,478
EERLTYN

IRTREY T AL
S Ar=RrITs)

vic. aen
1R 8T8
1reE T
11F 780
116,112
114,243
114,497
116,774
16,778
IR IR
117,252
117,674
117,410

127,122
177,10
127 45
137,427
177.98¢
128,781
120,217
173,131
179,431
122,70%
128,964

1720 V24
197,17

127,574
12,777
129,86%
137,111
1% 272
137 474
3 L4

137 ,R41)
133,272
121,164
131,327
121,569
131,724
131 ,8R¢
132.74R

1M,

GENCENTR]T
(NTERFFSY

28,703
ce.708
~R, 787
29,772
PALTAT
28,752
28,752
IR.T64
~R, 718
26,778
TPL,T22
28,712
2R,7°4
2a, 604
Ip, ARk
28,878
29,667
PELRSE
2R, 645
20,624
28,678
TP ELA

27,025
27,978
27,996
?7.854
27,822
27.813
37,792
27,771
2T, 7120
L AR
27.¢69¢
27672
27,642
77,670
27,597
77,574
2T,,54"
27.€18

27,495

27,47
27,437
77,411
>7.389
27,265
27,329
27.3%4
27,281
27,257

BATIYS TO
FAOTH CENTER
(FFFTY

21268153, 2
31251524,
21252628,
V2590779, 5
21249727.0
21243762, 0
21246968, 2
21245348, €
21244757, 2
21247641, 5
212615%2, 10
21219939, 7
2128852, 5
212317243,
1236140, 00
21234553, 2
21233451, 2
212318468, 0
71230789, 2
2127231R9, 2
21228792, 7
2122770, 8
21225422.7
21224743, 2
212272740, 0
712216872,
21227 8, "
21217601, 2

21214799, ¢
21212140, 8
21279572, 7
2127R446, 2
2126880, 0
?12785R?2%5. 2
21274262, 5
V211461,
212V 2R7. N
21120333, 2
21197940,
21136792, 5
21195772, 2
71193909, 2
2119776k, ?
21191592, 7
21189879, 7
2119R747.5
21187587, 7
21124652, 7
21194757, 7
211833, 0
2118783, N
2117946564 2
21178525, 5
2W1TTAYIE, S
21174291, 2
21178174, 7

21173531, 5
211772424, 5
21171339, %
21171°230,0
21158614, 0
211567550, 8
211664R3, 1
21148416, 7
211563834, 5
21162793, 7
21161749, 5
2116007, 7
21159181, 7
21158144, 7
21157128, %
21156114, 5
21154610, %
21152622, 7
21152634, 5
21151649, 5
21157276, 8
21149247, 2
21148292, 8
21147333, 2
21145920, 5
21145706, 5
21164767, 5
2114315%52.7
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Table B-2b. Reconstructed Reentry Trajectory,
Special Parameters (Continued}

TIME FROM CrLATIVE FLT, ROy ATIVE HIADING IMSETISL £ ONG. CENPEATDIC LT, °A%TUS 1O
PATH ANGLZ . ANGLT e ApE=nETTCY __ {D=GRE™=S) _. ZARTH CEMYTE
(s%¢C) (nrGPEES) (OTREET§) (FEET)

. 1832,981 -lu2a 17I.426. L 132,287 21,22 21161790, 7
1834,127 1T 4ae 113,444 27,198 21148097, 7
1626,317 1T T4 117,478 27,17 21130008, 7
1635.452 17 4" 137,830 P71 211386956, 7
166,616 1" T4 132,934 27,100 2113788, 2
1643, Tao 1°7.797 333,186 27."Ré& 21136943, 0
1645, 874 157 P41 133,317 L 27.05m 21136787, 2
18649, 752 T LN 133,.5%4 ?7.. 2Y 21174R25. %
1651.216 Y eGe? 113,774 2k 395 21133978, "
1653,312 -a 8RO 1 lef 113,857 o Re,eT - 2¥132166, 2
1655,474 ~a05F 171.17% 1%, 74 26,544 21122335, 7
1658.6%2 —eGla 1 1,278 134 .74% ?25.97¢ 21131132,
166Ca 76 L =862 I A P 136,338 26.08¢. 311373136, 2
1662,912 - 0% 17,718 134,551 24, R54 211295461, %
1660,213 —. 32 MRS 2 134,03 K NXA 21127592, 7
167243% ~ —aG2E 1. 1,470 13,72y _ L PELTRS 1126014, T
1672, 46¢ ~e928 LIS P M 135,20 26.729 21126737, 5
1677.813 -.c4r 171,644 135.477 26674 21124094, 7
1672.94C _.=aG20 - 171,400 135,759 . 2t.689_ 21123225, 7
1672,066 - 0L 1.7 115,273 2h.6773 21122567~
1E6B&4, 2004 —aGte 11,77 211217191, 5
1687,614 e =eO8T T leran _ . TIV2639. 7
1689, 541 - 0¢} 1714868 *1119872.5
1691.667 ~. €88 10,807 21119096, 0
1693.723 ~1,72¢ 171,878 _ 2111%3193, %
16C¢, 654 -1.171% TT1.93 211171664
170572 ~1l.220 LS 21114947, §
17 2,58¢ 1,774 1 . et S1I14T 4,2
1706627 137.557 . 2¢.279 21112437, 2
177 e 782 137,498 Ta,TTL 2111121y, 0%
1717.927 137,32« 2,270 211r90an 0
1712.087 127,975 2K 08 21178558,
1715, 246 138,112 264278 21107140, 2
1TIR. 628 138,78 26,190 21174998, 0
1726..59S 1R, 45/ 26,1564 21] "3%4&1,. ¢
1722.722 129,582 26,130 211 212%. 8
1774,874 173,734 26,114 2117, 0
1728.272 - - 13m,37R e 26, 76 DY GARIT, S
17130.19% 139,436 . 2¢.7%2 21797285, 2
1732.322 129,162 P27 2179598y,
1734,474 139,289 26,773 21794623, 5
1737, 672 1 137675 75,967 21792697, 5
177¢,795 1 135,57 75,047 71091438, 7
1741,922. . ~laBAE 12,197 1T T A L 25,027 AL ]
1746,672 -1, BES 173,226 130,837 25,P9¢ T 21-8RavTA, =

~l.8%1 1 1674710 28,347 21:ATIN6, 2
i, enx e IR LI LT 31 agi e A
“1.Fa7 1 147,78 TE.817 21 45755
-1, Pes . a4 Ra 2F,79¢ T1he3432,
~l.2 ALY 2€.13° EAR I TS PR
1761.166 ~1.efg e 738 TESTA T svaversine
1764, 18P 14 P36 78,692 2107RI 31, 2
176¢. 86 14,976 _ 25.674 FARERA IS YR
1760, 772 2SI 4 PTLEGE -
1771.720 ALY ] 26,62~
1776, 772 161,418 °8,S87 EAIEE SR TT PRt
1777.96% -2,7e3 122,227 141.518 25.571 | 21768421, 2
178C.948 EXNRY] 1A ETY VLY 544 L ICTYS 2V ASTIE, T
1787,99¢ -6,1% 1 2,779 147,77 - e, 83" 141837, 7
1785.122 -4.175 o1 3,85 141,314 Zfa512 2).51964,. 5
1787.399 -4, 2% 173,72 16,772 2%5.49% 21787726, 8
1790, 472 ~hy 256 173,735 142.°24 2%.4M 21057278, 2
1792, 595 R TY- L 172,419 142,122 25,654 2} S5667, 5
1794, 722 -4, 472 1. 2,812 147,18 25,443 EARLETY TS
1796,.9°n -l bF b 17,484 147,757 25.42¢ EA AN T T
1832272 -2.5¢6 112,297 142,364 L. 25,67 P1 149367, 7
1872,198 -4, 62% 1°3.304 167,632 2¢€,202 I r4TR05, 3
18%4,322 —ba 600 173,28} 147,85 2144 17, %
1806, 474 ~&q R7] 173,256 167 ,54¢ 2144472, 0
185,51 4 -Gl 078 172,11 147,688 7Y 4%0E°, €
1%11.407 -f.127 123,770 18, 7Y 2168357
1814,517 5,521 102,798 147,707 FARR LT Sy 4
1816.441 -5, fs0 172,89} 142,84 2171717, &
1819.427 “6e €91 17P. 670 147.71% 21726067, %
172,857 162,061 21723106, 2
1822,.33% 1 2,600 1642, 4 yElany 21 1tesr, Y
1826.11¢ 12,774 l&ax, M .28 21 “eOsk,
1428, 28R 173,744 142,111 _ 725,274 217 zTiN.?
1831.311 1°2.470 142,17} LI LY T 21774248, 7
1833,.320 -1l.174 172,449 142,278 25,258 217223%4, 5
_ PR Y LA 1o, 24% ?2%5.251 2100r3amy, T
1838.627 Vi e V42 200 28,742 IV 1T4RE, T
1846, 792 173,147 162,222 ~8,237 21 1684, 7
V7, R4 143,264 28,222 P TNUeI, R
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Page B-32

TIME FROM
RETROFIRE
(sEC)

1845, 748
1349, 228
1R%C, 115
1852, 441
1854,576
198 7,747
185¢,37%
1862, "4
1864,13%
19¢7,272
18609, 13
1874, 517
187#£.552
1878, 447
1881, 748
18P2,73¢6
1885,898
1888, 010
1891.730
1809 147
1895,33¢
1399 ,474
190,87
1908, 742
1923,853
1939,7°%
1941, %67
1946,14%

1946.2.5
196p,29°
1953, 244
1352,45:
1958, 400
195,51
196,650
1062, 50%
196,072
19674352
1909, 961
1973,7%2
1975,75°
1977,147
1997 ,2°%
1982,32%
1084, 187
1985,547
1902, 711

Table B-2b. Reconstructed Reentry Trajectory,

PILATIVE FLT,
SATH AMGLT
fNTGRETS)

~15,¢6]
-17.760
- (R, 200
-19,547

Ceelien
Zaelyan
-i7.2. 8
-57,641

Special Parameters {(Continued)

SELATIVS HEADING
AMCLT
(NEGRETSY

172,574
177,125
11,794
11,670
1714178

TMTPTTAL 1LOMG,

(NESIETSY

142,39F
142,478
147 ,4A8
142,49
142,514
162,548
143,577
147,807
[
143,537
143,584
163,694
N

lea,) 2
45,113
144,122
144,127
144,146
144 ,15€
ik, 140
144,17
las, 18R
146,272
146,271
144,220
144,734
_lee 244
102,783
Yo 276
Lér 0294
V41,214
144,378
146,320
T4b, 4R
L 65,356
164,360
Y44, 378
164,337
144,477

GENCFNTRIE | AT,
S ADPTeRTIS)

_2%.228
78,222
?R.719

2 5e71F
2%.217

FA2TUS TN

_TARTH CEMTER

{FEFTH

21711574, 0
21212752, 7
210 4832, 2
2177 4R93, 7
2102956, 7
21330100, 7
2998217, 2
2 896341, 7
07204484, 7
? Q71793,1
27991763, 7
PT9R5769. 0
2°9841N6.5
27982437,
21979997, 2
2078413,
2°976821. 7
27974524, 2
25973757, 5
2"a71552. 7
IrQTIAn 55. 5
TL95794),
21966591, 2
27962252, 2
I 948629, 2
27946549, T
21 945757, &
20344571, ©

27943811, 2
R P LS A
2041951,
27041217, 7
23040501, 7
21939432, 2
2(:933739. %
27938757, %
27927126, 7
2- 016372, 1
219315717, 5
I O3RTSE, ?
2034107.7
2° 933481, 7
20037557, ¢
2: 021022, 5
20931210, 8
? 9298746, 0
27929437, 5
2792727 7.5
27026646, 2
2028807, 5
2NC257K4, 5
2024872, 0

L2 026362,

INGILISN, T
2092 EL- L% M)
2631769, 5




Table B-2b.

TIME FROM
(sEC)

20274571

2¢27.771
2729.862
2032,922
2735,7 %
237,72
274&7 L1465
276T7.4202
2040, 457
205,400
204,676
2°5&.A5
7TER.T6Y
20€l.8°2
2063,851

27P9, 7Y

2T9Z.812
2704, 247
2796,88F
21{C..11
2102.4:96
2174,154
2177,24°
21°5.296
2111.3%&
2114.448
2116.497
2121, 648
2122.672
128,327
BN s
213¢€..82
2138,112
2147100
242,297
?Y4%5,33
2147,428
215,547
2152,59%Y
2154,673
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ATLATIVE FLT. ETLATIYS HTADINA
PATH ANGLT AMGLT

{D76IE75) {DFRPFFS)

7,122
P
&, 606
11,522
e €17
112,87
%, 73

-52,792 128,384
—ff,01¢ 1,128
—4E,L10 115, 765
=29.771° 11,484
~47,P73 ITR.BTE
-565,273 =-172.929
~5B. €37 131,788
44 .F)0 15, pv8
137,601
-177T. %47
~47.27h 127,487
50, 879 ~-161,276
-27,109 =142,4%0
176,676
_tee_ona
. 125,005
146,761
~hb, TR ~166.184
179,680 _
178,787
117,286
P 5.3 P
154,72
~35,237 151.244

IveeTTaL
(reanersy

144,470
148 L1R
rTeL 820
144,470
164,648
144,461
164,477
1464 470
164,472
144,527
104,532
144 587
144 .55
164,562
164,577
144,584
144,592
144,671
164,614
V44,572
144,627

144 64"

144 654
164,562
166,671
144,588
144,40
AT AN

144,715
144,774
164,723
144,746
144,755
144,762
144,776
144,785
145,704
144,877
144,815
144,827
144,845
44,867

148 _ave

146,897

144,97
144,915
144,928
144,914
Y44, 045
164,058
144,967
144,275

LT,

Reconstructed Reentry Trajectory,
Special Parameters (Continued)

CFOrFENTRIC LY, canqug T
InroprETRy _ FARTMW CFVTFR
(FEFT)
254273 20023777, 2
]

27973669, 7
27973616, 7

2 093583, 7

28,271 20023539, §
20973474, 2

3 20973430, 0
2,273 292103, 7
16,272 2 29233185,2
28,273 2°023146.7
25,27% 27923130, 2

2%.203 279237 %4,

< 26922977, 0
27927929,2
?2°Q728A1.7

28,23 2 927RT T, T
25,202 2°92276". 5
27922714, 0

26022641, 5

2922593, 5

27 az2esy, *

2T 977486,

2r922443. 7

20922398, 0

2r922355. 5

27922291, 5

20977246, 5

784273 2027760, 7
254203 29922129.2
28,912 2162283, 0
28,272 922N, T
75,203 _ . 2092197%.2
2%.2M 2r921932.¢
25,2%3 20921884, 5
25,202 20921812, 7
25,272 27221769, 7
28,27 27921728, 2
_2%272 _ __ 27921668,2
25.272 20921625, 2
25,272 26921505, 3
2%.227 20921464, 7
75.2%2 27221379, 1
2 _202 24321338, 1
—£54R02 . 7192121442
25,201 20921169.7
25.201 2092112%5.0
L 256271 20921M61.2

2n97IN21. 0
2 21921983, S
25,271 204?935, 5
25.241 20927904, 2
25,201 209207871, 5

(Reverse of this page is blank)
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APPENDIX C
IMU CALIBRATION HISTORY

The following plots contain the history of the preflight calibration

values for the accelerometer bias and scale factors and the gyro drift

rate.

The bias and scale factors are shown as the differences from the

flight value, and the gyro drift rate is shown as the actual calibrated value

(there is no in-flight adjustment for the gyro drift rate).

was provided by NASA/Honeywell.

Figgres

C-1

Cc-3

Cc-4

C-5

-from Flight Constant)

Accelerometer Bias History (Deviation from
Flight Constant)

.............................

Accelerometer Scale Factor History (Deviation

-------------------------

Gyro Constant Drift Rate History . ... ... ... .... ...

Gyro Input Axis Unbalance Drift HistoTy « o v o e v oo e

Gyro Spin Axis Unbalance Drift HiStory . .« c « e o s o ¢ o o » «

This information

C-5
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Page C-4
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ERROR SOURCE REGRESSION ANALYSIS

3150-6036-R8-000
Page D-3

The regression analysis was performed using the IMU telemetered
data together with tracking data from the GE Mod III, MISTRAM1 10K
and 100K system, and data from the MISTRAM II (Eleuthera) system.

The fit domain was that of the following tracking systems:

P, Q

MISTRAM I 10K R

SuM’

MISTRAM I 100K P, Q

GEMod lIIR, A, E, R, P, Q

MISTRAM II R

sumr ©r Q

This domain was selected since MISTRAM position bias errors have no

effect. Weighting of the data was accomplished by visually examining the

residuals prior to the fit to determine white noise 1-sigma estimates.

Table D-1 indicates the various 1-sigma noise estimates which were used

in the regression program.

Table D-1. Tracker Noise Estimates
From
Tracker To 1o From To 1o
- {sec)
R 120 160 | 10 ft 160 330 |20
A 0. 00005 rad 0. 00005
E 0. 00005 rad 0. 00005
GE Mod 111 .
R 0. 25 ft/sec 0.5
P 0. 01 0. 02
\Q 0.01 0,02
( .
RSUM 0.25 0. 25
J ?10K 0.01 0. 005
MISTRAM I QiOK 0. 01 0. 005
PiOOK 0,03 0,01
\Qioox 1 1 0,03 1 f 0. 01
RSUM 140 360 | 0.15
MISTRAM II { P l 0.02 - - -
Q 0.02 ¢
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Table D-2 lists the total postulated models together with the a
priori i-sigma uncertainties. This model was input into the Recursive
Error Modeling Program (REMP) with about half of the terms excluded
from the fit. However, the statistical effect of this exclusion is accounted

for (Reference 5).

Table D-3 lists the final model selected by REMP along with the error
coefficients recovered in the fit, Also in the table are the a priori uncer-
tainties and the a posteriori uncertainties (i. e., the uncertainty associated
with the recovered error term). The REMP does a preliminary ordering
of the total error model based on the effect of the error function due to the
associated 1-sigma a priori uncertainty, The weighted least-square curve-
fit then proceeds a term at a time using the established sequence. In this
manner, the more prominent error sources are used first in the regression
solution. The program rejects error functions as the solution proceeds if
they are "excessively" correlated with one or a combination of the previ-
ously selected functions. The correlation limit (the definition of "exces-
sively")is an input item and has been empirically determined. In this
analysis, the following error sources were purposely omitted from the fit,

but left in as far as the a posteriori uncertainties are concerned:

BX PHIX
BY PHIY
BZ VOX
YSF VoY

A9(4) VOZ
A10(4) YGSAU
A11(4) ZGSAU

In addition, the following terms were automatically omitted by the program

due to correlation:

YGCDR
XGIAU

2GCDR
XGCDR
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Table D-2. Error Model and A Priori Uncertainties
Error Description ::c:r!;:;g:;
BX X accelerometer bias 5.0 ppm
BY Y accelerometer bias 5.0 ppm
BZ Z accelerometer bias 5.0 ppm
*XSF X accelerometer scale factor 160 ppm
YSF Y accelerometer scale factor 160 ppm
*zsF Z accelerometer scale factor 160 ppm
*POX X initial position bias 50 ft
*poy Y initial position bias 50 ft
*POZ Z initial position bias 50 ft
XGCDR X gyro constant drift rate 0.1 deg/hr
YGCDR Y gyro constant drift rate 0.1 deg/hr
ZGCDR Z gyro constant drift rate 0.1 deg/hr
vVOX X initial velocity bias 0.5 ft/sec
vOY Y initial velocity bias 0.5 ft/sec
voz Z initial velocity bias 0.5 ft/sec
*XGSAU X gyro spin axis unbalance 0.2 deg/hr/g
YGSAU Y gyro spin axis unbalance 0.2 deg/hr/g
ZGSAU Z gyro spin axis unbalance 0.2 deg/hr/g
XGIAU X gyro input axis unbalance 0.2 deg/hr/g
*YGIAU Y gyro input axis unbalance 0.2 deg/hr/g
*zG1AU Z gyro input axis unbalance 0.2 deg/hr/g
ZXMSL Z accelerometer misaligned toward X 35 dec
PHIX Platform misalignment about X 45 feb
PHIY Platform misalignment about Y 45 feb
*PHIZ Platform misalignment about Z ~
(IGS azimuth) 100 sec
TSF Timing scale factor 100 ppm
DT Timing bias 0.01 sec
*A4(1) MISTRAM I refraction error
{central site) 5 n units
C2(3) Time bias in Mod HI 0. 01 sec
*c3(3) GE Mod III range bias 100 £t
*C4( 3) GE Mod 1II refraction error 5 n units
*DO(3) GE Mod III azimuth bias 0.0002 rad
*Fo(3) GE Mod III elevation bias 0.0002 rad
A2(4) Time bias in passive MISTRAM 0. 01 sec
A9(4) MISTRAM II X survey 50 ft
Al10(4) MISTRAM II Y survey 50 1t
All(4) MISTRAM II Z survey 10 ft
*G3(4) MISTRAM II rate bias 0.5 ft/sec
*A4(4) MISTRAM II refraction error 5 n units

‘ -
The asterisks indicate those error coefficients solved for
in the regression.

m
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Page D-6 CONFIDENTAE
Table D-3. Recovered Errors and Uncertainties
Coefficient |A posteriori A priori Number

Name value uncertainty uncertainty| of sigmas™ Units
TSF -89.9 19.7 100. 0.9 ppm
DT +0.025 0. 0055 0.01 2.5 sec
A2 (4) +0.00088 0.0019 0.01 0.08 sec
C2(3) -0.00013 0.00036 0.01 0.001 sec
C4(3) +15.29 3.3 5.0 3.0 n units
A4(4) +3. 15 5.1 5.0 0.6 n units
A4(1) +1, 71 5.2 5.0 0.3 n units
PHIZ +56.9 1.8 100. 0.57 sec
XSF +198. 29.8 160, 1.2 ppm
YGIAU +0.0019 0.29 0.2 0.01 deg/hr/g
2GIAU -0.18 0.30 0.2 1. deg/hr/g
ZXMSL|{ -37.9 37.4 35. 1. sec
ZSF -57.8 157. 160. 0.35 ppm
CO(3) +74.3 11.6 100. 0.74 ft
POX +18. 6 55. 50. 0.35 ft
POZ -30. 58.7 50. 0.6 ft
POY +31. 1 39.6 50. 0.6 ft
XGSAU -1.1 0.44 0.2 5.5 deg/hr/g
DO(3) +0. 000015 0. 00001 0.0002 0.07 rad
FO(3) +0, 00005 0. 00002 0. 0002 0.25 rad
G3(4) -0.22 0.088 0.5 0.45 ft/ sec

“This column indicates the magnitude of the recovered coefficients in terms
of the a priori 1-sigma.
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Table D-3 indicates that only one recovered error coefficient (XGSAU)
is very large in terms of its a priori uncertainty. It is felt that this error
possibly represents a combination of gyro errors that were excluded.

The uncertainty of 0.4°/hr/g is twice the size of the a priori value (0. 2),
which testifies to the high correlation of this term with omitted terms. *

Some compensating effect does occur between XGSAU and ZGIAU.

Figures D-1 through D-10 are plots of the error coefficients as the re-
gression solution proceeds. These plots represent the value of the error
coefficients which would be produced by the program if the solution were
stopped at the addition of each new error source. These figures also indi-
cate that the solution for ZGIAU shifts abruptly at the inclusion of XGSAU,
indicating correlation between these error functions, Figure D-11 is a his-
tory of the RMS (root mean square) of the residuals as new error terms
are added. Note that the RMS does decrease as XGSAU is added, although
the reduction is not impressive. Correlation between PHIZ and XGSAU is

evidenced by the level change in PHIZ when XGSAU is included in the fit
(see Figure D-4).

Several REMP runs were made using error functions other than
XGSAU; however, the resulting fit to the data was decidedly poorer than
when XGSAU was used. Because of this, more credibility is given to the
final recovered coefficient. To see if a tracker refraction error might be
altering the solution somewhat, a regression run was made that used no data
beyond 300 seconds, which insured against small elevation angles; the re-
covered coefficients remained approximately the same (XGSAU became
-1.35 0/hr/g). The final solution included tracker refraction errors, and
the data were used over the interval 120 to 360 seconds. Data prior to
120 seconds were not used in order that low altitude refraction effects could
be avoided. The actual results of the regression may be seen in Figures
D-12 through D-16, which are plots of the residuals input to the program
with the curve-fit superimposed. The fit to the MISTRAM 10K and 100K

data was extremely good, resulting in near zero remaining mean.

The MISTRAM I1I data were also fit quite well and appears to be

reasonably free of systematic trends.

“For an explanation of this, see the Appendix of Reference 5.
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The GE Mod III curves indicate that although small, systematic
trends still remain in all six parameters (Figures D-12 and D-13). Possibly
the most dramatic of these is the R residuals that indicate a ramp-type
error remaining in the data. There is no explanation for the remaining

bias at this time.

Some remarks are in order concerning the validity of the recovered
error coefficients from the final regression run. First, it is seen from

Table D-3 that the terms

A4(4) ZXMSL
A4(1) POX
YGIAU POZ
ZGIAU XGSAU

have a posteriori uncertainties larger than the a priori uncertainties,
because so many error sources are carried as '"'nuisance’' parameters
without being solved for. In particular, this implies that although XGSAU
was continually recovered to a level of a~ -1. ZO/hr/g, it could be a com-
bination of some unsolved errors. It can be said regarding XGSAU that it
is the one term that does the best job of fitting the data. Second, the RMS
remaining after the fit is the smallest yet observed for a Gemini analysis
(see Figure D-11), a plot of the RMS history). This remaining level of 1.0
denotes a near perfect fit in terms of the assumed noise on the data versus
the final ocbserved RMS. Third, the histories of the coefficients as the
solution progresses (Figures D-1 through D-10) indicates that serious com-
pensational effects are not present to any alarming degree in the final re-

duced model.
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Error Source Recovery History — AZ2(4), C2(3)

Figure D-2.
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