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Introduction to the Revised Edition

This document was originally published by the NIMS team in
October 1991 as a guide to the Galileo Encounter with the asteroid
Gaspra. It has been revised and corrected for inclusion on the
Asteroid (5th) CD-ROM of NIMS Experimental Data Records (EDRs).
Some material in the original document has been omitted.

The aim of the revised guide is to provide detailed information
on the various NIMS observations and calibrations. Also included is
background information on the encounter. An overview of the guide
is given below. Please refer to the beginning of each chapter for
a detailed list of contents.

Chapter 1 gives an introduction to the Gaspra encounter as well
as a discussion of various issues that went into the design of the
Gaspra encounter sequence. Chapter 2 gives an overview of the entire
Gaspra encounter using various timelines. Chapter 3 contains digrams
of various aspects of geometry for the Gaspra encounter. Chapter 4
summarizes the NIMS Gaspra observations in terms of a comprehensize
sequence summary, PA summary and Observation Table (OBSTAB).

Chapter 5 is a collection of the Detailed Observation Designs made
up of OAPEL forms and POINTER plots. The Appendix contains a JPL
interoffice memo describing the NAV Team’s OPNAV strategy and a
discussion of error ellipses.

For information on the NIMS instrument, please see the preprint
of the NIMS instrument paper provided elsewhere on the CD-ROM, or
refer to the published version: R.W. Carlson, P.R. Weissman, W.D.
Smythe, J.C. Mahoney and the NIMS Science and Engineering Teams,
"Near-infrared Mapping Spectrometer Experiment on Galileo", Space
Science Reviews 60: 457-502, 1992.
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material for the CD-ROM, edited the original Postscript files for
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parts of the original printed document. Some figures from the Galileo
Gaspra Encounter Notebook prepared by the Galileo Mission Design Team
were incorporated into this guide. Al stevenson generated the
sequence summary. Bob Mehlman oversaw the production of this guide.



Introduction

On October 29, 1991, Galileo will attempt to record the best
spatial and spectral information yet available on an asteroid.
951 Gaspra will serve as the target body and will provide the
opportunity for the first ever spacecraft flyby of an asteroid.

This packet is provided as a NIMS guide to the Galileo Gaspra
Encounter. In the following pages, you will find some information
on the asteroid itself as well as mention of some questions regarding
this body which still remain; the solutions to which won’t be known
until after playback of the recorded sequence in late 1992. Until
then, we provide only the plans for obtaining this data on October
29, 1991. There are many critical activities occuring before Gaspra
Closest Approach which will affect the quality of the planned
observations -- OPNAV frames to be returned, spacecraft attitude
adjustments to be made, a ’'tweak’, etc. Each of these activities
are described in the following pages.

951 Gaspra - The Asteroid

Gaspra was discovered on August 30, 1916 by G. Neujmin and was
named after a Crimean resort for scientists. It is a faint object to
Earth-based telescopes and little Gaspra data were gathered until it
became a potential Galileo flyby target. The most recent information
is available in an article authored by Goldader, Tholen, Cruikshank
and Hartmann and planned for publication in the October 1991 issue of
"The Astronomical Journal".

Gaspra is an S-type asteroid, one of the most common types of
asteroids found at its 2.2 AU range from the Sun. S-types have
moderate albedos and moderate to strong absorption features shortward
of 0.7 microns and moderate to non-existent absorption features
beyond 0.7 microns. Gaspra, like most S-type asteroids, is expected
to have a slightly reddish color and to be composed of a combination
of olivine and pyroxene silicates and nickel-iron metal, although in
unknown ratios. Goldader etal. suspect that Gaspra has a high
olivine/pyroxene ratio which may indicate it originated in the lower
mantle of a differentiated parent body. Gaspra is similar to 8 Flora
and 15 Eunomia. With data from the Gaspra Flyby, NIMS will have the
opportunity to further elucidate the nature of S-type asteroids, one
of the most controversial issues in asteroid science.

Gaspra is known to have a non-spherical shape which, for planning
purposes, has been assumed to be a tri-axial ellipsoid with axes given
below. On the following two pages, you will find more information on
Gaspra’s physical constants, some of which have been updated with
information in the publication previously mentioned. Also included
are figures from the paper "Galileo Support Observations of Asteroid
951 Gaspra", which show ground-based observations of the variation in
brightness of Gaspra as a function of rotational phase and also a plot
of the ground-based near-infrared normalized spectral reflectance
(with the expected NIMS spectral resolution noted).



JET PROPULSION LABORATORY INTEROFFICE MEMORANDUM
GLL-MDT-89-230.I0M

December 13, 1990

Revision C: October 23, 1991

To: Distibution
From: Bruce McLaughlin
Subject: Physical Constants for Asteroid 951 Gaspra (UPDATE)

Concurrence: J.Ludwinski J.Dunne
MDT Chief S & MD Manager

To ensure Project-wide consistency in planning for the upcoming
Galileo encounter with the asteroid Gaspra (currenly targeted to occur
on Oct 29, 1991, 91-302/22:38 SCET - Ephemeris Time), the following
data shall be used by all Project elements involved in developing
planning and sequencing products based upon the physical properties
of Gaspra. These data are the best estimates to date of the known
constants for the asteroid. Gaspra is not a very well studied body
to date, and the uncertainties can be quite large, as shown below.
These data were presented and discussed at the Gaspra Aim-Point
Selection Meeting held on Dec. 6, 1990 and are summarized along with
historical data in a fact sheet compiled by Clark R. Chapman for the
Galileo Project.

UPDATE: Due to misunderstandings and abiguities in the presentation
of the original data, this update has been prepared. It has been
coordinated with the Galileo Navigation Team, the Galileo Science Data
Team, the Galileo POINTER Design Team and Dr. Alan Harris, JPL Gaspra
Observational Astronomer. The key issues of the definitions of the
epoch and prime meridian have been ’'rephrased’ to remove the verbal
ambiguity and couched in terms of appropriate coordinate systems and
absolute epochs. In addition, observations taken earlier this year
provide revised estimates of some of the quantities. Clark Chapman
and Alan Harris have provided these updates in a memo and unpublished
E-mail which are available on request for use within Galileo Project
only. These data are not for publication.

Change Control:

The coordination of updates to these values shall be the
responsibility of the Mission Design Team to assure that timely and
consistent values are used at each step of the planning process.
Additional data taken by ground observers early in 1991 may be used
to update these values and are included in the Update. Comments,
corrections or updates to any of these values which occur with the
passage of time should be addressed to myself or to the MDT Chief.



GLL-MDT-89-230.I0OM/Rev. C

Asteroid 951 Gaspra - Physical Constants

Diameter:

Shape:

Period:

12.5 km (range 8-20 km)

assume tri-axial ellipsoidal with axis ratios
a:b:c =1.6 : 1.0 : 0.9

+/- 0.3 0.3 0.3
coupled with the assumed mean diameter yields:
a:b:c = 18 km : 11 km : 10 km
(12.5 km = cube root of (a*b*c))

7.0421 +/- 0.0001 hr (sidereal)

Sense of Rotation:

unknown, but for reference assume prograde
i.e., right-hand-rule about the c-axis (short axis)

North Pole Position:

Epoch:

Albedo:

Magnitudes:

assume 20 degrees ecliptic longitude, 20 degrees ecliptic
latitude (uncertainty +/1 10 degrees in each direction)
(RA ~ 10.2 deg, Dec ~ +26.2 deg)

adopt primary maximum (a-axis perpendicular to the vector
between Gaspra and the spacecraft) occurs at 91-302/19:52
SCET. Maximum will occur at 91-302/21:38 SCET. This
implies WO = 251.924 deg and W-dot = 1226.906747 deg per
ephemeris day (wrt EME50). WO has an inherent ambiguity
of 180 degrees, and this particular value is chosen
arbitrarily.

0.20 (range 0.16 - 0.28)

H = 11.65 +/- 0.05

G = 0.24 +/- 0.01

B(1,0) = 12.9 (absolute magnitude prior to adoption of
H/G system)

U-B = 0.55

B-V = 0.87

Revised Orbital Elements:

Updated merged ephemeris files in LGFIO and NAVIO format are
available on Unisys tape as described in IOM 314.6-1332,
Updated Orbit and Ephemeris for Asteroid 951 Gaspra,

D.K. Yeomans and M.S. Keesey to W.E. Kirhofer.

The osculating orbital elements (refered to EME50)
presented there are:

Epoch 1991 Dec. 10.0 TDT
T 1992 July 19.52985
q 1.8254967 AU

e 0.1738608

w 129.12909 deg.
Node 252.65713 deg.

I 4.09891 deg.
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Nermalized Spectral Refleclance
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History of Gaspra Sequence: HGA to LGA

The original Gaspra sequence assumed use of the High Gain
Antenna and a dayside, 1900 km closest approach, 60 degrees north
of the ecliptic plane. On April 11, 1991, the Galileo High Gain
Antenna failed to deploy and the sequence plan was changed to include
tape recorded observations that could be played back at a later time
at lower data rates with the Low Gain Antenna. The resulting sequence
is now know as EE3 prime (EE3p). One of the drawbacks to the new
sequence is that fewer OP NAV pictures can be taken and played back
in time (see Appendix A for a description of OP NAV stratagies and a
discussion of error ellipses). This caused the error ellipses to grow
considerably and greatly reduced the probabilities of capturing Gaspra
at Closest Approach. The ’'time-of-flight’ axis was much larger than
the semi-major of semi-minor axis of the tri-axial error ellipsoid.
As a result, it has been necessary to move the SSI and NIMS science
observations back in time to allow an ’‘end-on’ approach of the error
ellipse.

The ultimate sequence became a darkside approach at 1600 km which
met the SSI requirements of high (> 45 degrees) phase angles while
Gaspra filled the largest number of pixels possible in the SSI field
of view. A diagram of the phase angle (Sun-Gaspra-Spacecraft Angle)
with respect to time is plotted in the Geometry Section of this guide.
These high phase angles (over 45 degrees) introduce shadows on the
object, which is less desirable for spectral instruments such as NIMS.

Spacecraft Orientation and Trajectory

Two obvious gains to the change to the Low Gain Antenna sequence
were: 1) Galileo would be pointed Sun-pointed (the High Gain Antenna
requires Earth-pointing withing 1.0 degrees) and 2) the spacecraft
trajectory could nearly lie in the ecliptic plane. The first of these
benefits allowed science observations outside of the spacecraft comne
pole region where pointing stability is lessened. It also created an
opportunity for a NIMS photometric calibration.

The second benefit mentioned above permitted science observations
to be performed with almost pure cone slews, taking out the cross-cone
movement which can complicate NIMS data analysis. A plot of Gaspra’s
and Galileo’s trajectories from a sun-centerd north ecliptic pole view
is presented in the Geometry Section of this guide.

Galileo off-sun angle: 3 degrees (approx)

Radial Distance: 1600 km @ Closest Approach (Darkside)
Closest Approach point: 3.9 deg north ecliptic latitude
Encounter Time: October 29, 1991, DOY 91-302

22:37:00.702 UTC



The OPNAV Strategy and Error Ellipse Determination

Spacecraft position and velocity is well known using radio
signatures from the spacecraft. This is not the case for Gaspra’s
trajectory. As a result, science observations must take into account
a region of uncertainty in the position of Gaspra relative to the
spacecraft. The resultant ’'error ellipse’ is a locus of possible
Gaspra centers and is fixed in RA/Dec space using the most recent
OPNAV information. Determination of the error ellipse size is
described in greater detail in Appendix A. For planning purposes,
"Case 1, ON2’ of that memo has been assumed.

It is critical that these OPNAV frames be returned and processed
in time, particularly the last frame. This last frame will be used to
update only the closest approach observations from 4 hours before
Closest Aproach to a few minutes after Closest Approach. The process
of updating parameters such as RA/Dec of Gaspra’s position and scan
platform slew rates which account for this new position is known as
the ’tweak’.

Due to concern over lack of dual DSN coverage for this tweak
activity, the Galileo Project has decided that those observations from
-4 hours to -1 hours will be tweaked using realtime commands on an
as-needed basis. These observations do not use Target Motion
Compensation (TMC). This strategy allows postponement of the tweak
window to Closest Approach - 1 hour (C/A - 1lhr) when dual DSN coverage
is available. Therefore, the remaining observations, all of which
use TMC, occuring from Closest Approach - 1 hour to Closest Approach
will be tweaked at Closest Approach - 1 hour. The NAV schedule for
the Tweak is presented in the Overview section of this guide. The
Science and Mission Design Office will utilize NAV inputs to determine
new probabilities of Gaspra capture. These probabilities will be
reported to the Project which will then give a go/no-go decision for
realtime commanding.

Originally, all science teams were directed to design to a 92%,
or 2.24 sigma, error ellipse. However, since return of the latest
OPNAVS 1,3 and 4, the size of the error ellipse has drastically
diminished. Currently, B . R = 48.3 kmand B . T - 26.3 km (1 sigma).
As a result, our probabilities of Gaspra capture have increased.

The NIMS designs given in a later section are designed to cover
an error ellipse which includes the OPNAV information of Gaspra
position uncertainty, the relative size of Gaspra and a possible scan
platform error. The error ellipses appear to be ’‘dirigibles’ if
observed end-on, which is indeed the observation perspective of NIMS
since the time of flight error is into the paper and in the direction
of spacecraft motion. Due to limitations of the planning tools, we
were unable to provide the actual orientation and shape of the error
ellipse from the end-on perspective. Thus, what appears to be a
circular ellipse is a tri-axial ellipsoid.

Science Priorities

The Asteroid Working Group decided on the science priorities at
Gaspra, as given by the following viewgraph:



SCIENCE OBJECTIVES

Characterization of Global Properties

Accurate Size/Shape
Rotation Period

Pole Orientation
Cratering Statisitics

0o0O0O

Characterization of Compositional Properties

o Surface Composition (minerals, metals etc.)
Global properties
Heterogeneities
Stratigraphy in craters

Characterization of Surface Morphology

o Morphology of craters as a function of diameter

Characterization of Regolith Properties

Stratigraphy

Photometric properties

Polarimetric properties
Radiometric/thermophysical properties

0o0O0O

Asteroid Environment

o Outgassing from asteroid
o Dust concentrations and radial gradient
o Search for close debris

Hopefull this will provide data for Comparative Processes with

o Other asteroids
o Phobos/Deimos
o Other small planetary satellites

DB-13,14
14 June 91



NIMS Science Priorities

Using the Asteroid Working Group’s Science Objectives, and
information on Gaspra’s size and spacecraft range, the NIMS Gaspra
observations were sequenced according to the following priorities.
They have been updated to reflect a small increase in tape resource
discovered during the final tape useage estimates. In particular, we
were able to add Fixed Map Observations (XM) to give rotational phase
sampling every 15 degrees.

("Start" and "End" times are in Rims before Gaspra Closest Approach.)

Priority Start End Observation

1 -23 -8 XM, 0.75 mrad/sec, 2 coverages of error
ellipse for spatial resolution/phase
angle trade-off

2 Broken intervals SM, 0.11 mrad/sec, Low(er) phase,
between multicolor
-48 -24
3 -8hrs -61 FM, 0.03 mrad/sec, every 90 degrees

of Gaspra rotation, with a fifth FM
verifying the first.

SM, 0.11 mrad/sec, 30 degrees samples
XM, 0.75 mrad/sec, 15 degree samples

4 After Closest PCT Calibration - 2 Rims
Approach RCT Calibration - 2 Rims




The NIMS Sequence

The following timeline shows the NIMS, SSI, UVS and PPR science
observations after incorporating the above NIMS priorities with the
priorities of the other teams. The description of each NIMS observa-
tion is located in the ’‘OAPEL Description’ section which provides
actual time of observation, observation objective and design detail.
You will notice a "+", "-" or "*" after each Activity ID. These
symbols stand for the following, respectively: 1 of 2 or more similar
observations; not a joint observation; a joint observation.

The NIMS Gaspra sequence uses four NIMS modes for science obser-
vations: Long Map (LM), Full Map (FM), Short Map (SM) and Fixed Map
(XM). The sequence also includes the first use of 2 special sequences
(RAM modes) which allow the instrument to toggle between two different
modes in one Rim. Further details on the special sequences can be
found in the information on the OAPELs GASVIS01l and GASNAPO1l.

In every case, the following grating offsets are used to allow
sampling of the 1.05 micron absorption band. The 1.05 micron samples
maximize the scene contrast and should provide the best information
on the olivine/pyroxene band.

Mode Grating Start Position

Long Map
Full Map
Short Map
Fixed Map

[N SN e N
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Gaspra Closest Approach (GCA)

NIMS Gaspra Activity Plan Time Ordered Listing

91-302/22:37:00.702 (UTC)
15:37:00.702 (PDT)

Observation Start Time (PDT) Start Time (UTC) Duration Gain
Full Map- GASPECO01 91-302/07:37:44 91-302/14:37:44 0:03:17 4
Fixed Map- GASPERO1l /07:52:01 /14:52:01 0:00:26 4
Fixed Map- GASCURO1l /08:09:12 /15:09:12 0:01:22 4
Short Map- GASPERO02 /08:27:24 /15:27:24 0:00:24 4
Fixed Map- GASCURO02 /08:44:35 /15:44:35 0:01:22 4
Short Map- GASPERO03 /09:02:48 /16:02:48 0:00:24 4
Fixed Map- GASPEC02 /09:23:58 /16:23:58 0:03:41 4
Full Map- GASPER04 /09:38:11 /16:38:11 0:00:20 4
Fixed Map- GASCURO3 /09:55:22 /16:55:22 0:01:35 4
Short Map- GASPERO05 /10:33:34 /17:33:34 0:00:20 4
Fixed Map- GASCUR04 /10:30:45 /17:30:45 0:01:35 4
Short Map- GASPER06 /10:48:58 /17:48:58 0:00:20 4
Full Map- GASPECO03 /11:10:12 /18:10:12 0:04:05 4
Fixed Map- GASPERO07 /11:24:21 /18:24:21 0:00:18 4
Short Map- GASCURO05 /11:41:32 /18:41:32 0:01:32 4
Fixed Map- GASPERO0S8 /11:59:44 /18:59:44 0:00:18 4
Short Map- GASCURO06 /12:16:55 /19:16:55 0:01:14 4
Full Map- GASPEC04 /12:56:22 /19:56:22 0:04:20 4
Fixed Map- GASPER10 /13:10:31 /20:10:31 0:00:18 4
Short Map- GASCURO07 /13:27:42 /20:27:42 0:01:63 4
Fixed Map- GASPERI11l /13:45:50 /20:45:50 0:00:16 4
Short Map- GASCURO0S8 /14:03:01 /21:03:01 0:01:69 3
Fixed Map- GASPER12 /14:15:10 /21:15:10 0:00:16 3
Full Map- GASPECO05 /14:31:24 /21:31:24 0:04:83 1
LM/FM- GASVISO1 /14:37:52 /21:37:52 0:04:00 1
Full Map- GASPECO06 /14:44:10 /21:44:10 0:03:38 1
Fixed Map- GASVIS02 /14:51:35 /21:51:35 0:02:46 1
Short Map- GSCHEMO02 /14:54:28 /21:54:28 0:05:82 1
LM/FM- GASNAPO1 /15:01:07 /22:01:07 0:06:00 1
Short Map- GSCHEM04 /15:07:12 /22:07:12 0:08:29 1
Fixed Map- GASMAPO1 /15:16:30 /22:16:30 0:03:67 1
Fixed Map- GASPATO1 /15:20:55 /22:20:55 0:03:00 1
(HIPHASO1)

PCT CAL /18:35:58 91-303/01:35:58 0:02:00 1
RCT CAL /23:50:26 /06:50:26 0:20:00 1
NIMS Turn Off 91-303/18:35:58 /08:58:50
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Introduction to Chapter 2

This chapter gives an overview of the entire Gaspra Encounter.

The first two timelines on pages 3 and 4, the EE2’ Overview -
Parts 1 and 2, show the activities leading up to the Gaspra Encounter,
the most important activity being the replay of the OPNAV images of
Gaspra

The timeline on page 5 shows the various activities involved in
the processing of the final OPNAV 5 image of Gaspra leading up to the
decision of go/no-go on the final ’tweak’ .

The timeline on page 6, the EE3’ Overview, shows the wvarious
activities occuring near Gaspra Closest Approach (GCA).

The timeline on page 7, the Gaspra Flyby Timeline, shows a
closeup of the activities occuring right around Gaspra Closest
Approach (GCA).

The timeline on page 8, the Galileo Gaspra Key Events Timeline,
shows the science activities occuring during the Gaspra Encounter,
with graphical representations of the major Gaspra mosaics.



16/11/04 TONE/AT
ns

S 4 4L M L W A5 8BS 4 4L M L W NS B 4 U om nL W

ng e 4 4yl M niL

62 B2 J[Z 92 SZ ¥2 €2 2ZZ 12 OZ 6L @ L1 B SL ¥i EL 2L ML OL § ] F A S ¥ €
d3dW31d3s
{ODON| or
; suidn
. 18uLI0]
AAAARARR AN //// AR AR\ sjBy Eleq
; i $da o - ow VO HES: Aunqeden
AWu%Wma%#ﬁ#oa#namwn#ommx&w&w%%&mwnﬁme/mmw71yM§¢m%W%¢70#uﬁm€4mvAWUG#U&W&&%W%&G&Z%V Wo. Ounjumog
>S$.N 'NO BNH FNNSSY SL21d3ud
o e et v o | o fen L eBe1aA0s NSQ
N Hoal13aa
440 o
m ODNY i 4 iHIHLO
-« o
N osn ®
o AN3 o
o _ AN3 Pt
= SYW i
— DV uosar W
m 18A0) |SS >
m X AVYNdO
A ] vt m IA
b od had ®e® ® OUW ISS
YN
m m
WdH ad3 INIVI
; (z-33 wouy)
Ca —M : 1 HLSLO3A
S QALNIIHO NNS MONMUHL
: IHNIHIINIONI
. 4 :$1N3A3
nvLe

Jwe, ey jo Aeg

95¢

¥58

e

I LHVd ‘M3IAHIAO .2-33

2-03



Leri Lol PiNa/3

ns B85 4 4L M NL W NS B 4 UL M NL W NS s 4 Yyi M nL W NS es 4 U M N1 KW
2 52 S p2 E2 22 K2 02 6F 8 L)L 9L SL ¥L €1 ZIL 1L 0L 8 8 L 9 5 ¥ €t 2 [
— , 380190 ——
zld L1dsE P 0L n : ovioL ] wn =
L L] . Nuidn
&3 340 wwﬂ‘o»w ¢ SOH3 MmOl
_ or “ elkliog
*daol  sdgol siqoL | i ajey e1eq
Tt g Fr i . P Ayngeded
N W WOZ  duyumod
el Laid  AVM-L '430 DNH INNSSY S1DIa3Ud >
-} N —— — —p— [ + ” i + —— a— ..t. ) ol e e e - QOEQ_’B NSQ
oﬁﬂ_ y : wm p dodallaa
m ZL-WOL " ; LI-WOL m
é SWINN m
L ]
- 1 = ,m
W NO (o]
o M swin ; Z
. : -
o : ; y
M AVNDO ¥ AVNdO
W " :AVNdO
< . o ® OHN ISS
. 34VYS
., 0d3 INIVW
JVSNN [ |
- Wdd 34vSNN
ad3 m__m (z-33 woy)
g3 “ 3| H1S103A
S N & MONMUHL
. i 'ONIHIINIONT
i L WOL
TLOL 44015
m .
Ex ~ .fﬁfﬂf%ﬂ“fkf AVN ‘S1N3A3
e HAINNOONS YUdSVD e I
00c 962 962 62 267 062 882 82 774 vz rAr3

leap ayy jo Aeg

Z 14Vd ‘M3IAH3IAO .2-33

2-04



avi

1661 ‘02 Jequsldag

H

H
H

Bic-

0 -

/0 BEidSEL) Wwoi4 SINOH

"uwinoa jo ebipe )8y o1
puodseloa s|

eqe| awi] :8joN

Bugaap 09 ON/OD) Xeam |

dOYS/IS o1 eleg fer) pue 8)i4-d paiepdn 190 AYN

ootE!s

oidayeualew uopeluesary aiedald AVN

povi

cotlL

m

ereq Dusiulog 21B13UD AYNJO

povli

00t}

yi

eleq Bunuiod ¢ 9K4-d Palepdn 81eJaueD v L

0drt ) 00€

—

rvHL ol syewsyds exdses) g e1e1S /S J8AKeg A0

pog |

ye

ocol

suawaydy eidsen B o__ﬂm /S paiepdi Joj 8NOS Q0

QO 01 JHO 18AI80 AYNO

9001

0060

Yyl

JHO Sieeuas) AYNDO

0051

0060

Buissanoid AVN

goso O

AVYN Ol Sit AVNJO 120 1dIN

_NMNl

re-

OWI

8-

oE-

v Budsey) woig sinoy

gl

Fa

9l

Sl

ki

el el

[ o

(1Sd) 143

(uow) L1661 '8¢ 4890120

(yg) Duissedcid AVN
{roug proselsy) deam| fes) :ag aiedwe ]

HYIML JONINDIS VHASYD

2-05



16 4990120 1 wea) ubjseqg uoiss|y

13 PNWaNne oo 10eloid
; 7 ——
QVOTNIN MOeIP NN eiquue edq Nujidn
_ & Auiiqede) o8y

W0, ebeierod NSQ

€101 10y

F——

SADAVN

0sidp  eNOSH
140 SHIN O
340 Hdd © NOUdd ¢

._105._.0 —
12d SHIN | SAN

o Hddrsmn |

=
avol €33

- h'a.‘..g Y-Q:L 2--3-3- q-o-.t* bl i '

~ AHVANNOSQ
T Auvannosa

SIUALLOY nmim__;h"_on_o_mmn H
mzo_._.w__,mmmmo BRI m—
mzo:w._ﬁmmmo ssy —

-JANIIOS

2-06

OHH ISS @ OHK 1SS @ OHN ISS @

uopasold Jney ]
Apog ybug + § [A]
ung oL I

H1SL1J33A

Nunws :ONIHIINIONI

T
Uz_mud._.mmzo_dz_hznuu “ _-_

HOVYOUddY

hmmmo._n.u YHdsvYD "ml—lzm>m

..3932__Soo._,oznSao....,.mzuSoo.szrQHSﬁoGSSﬁoSSSEo&e_SEOES.SQEF ‘13
60t uow 80t  ung 08  eg 90e M4 S0 nyL $0E  pem €€ eng e uon 0 swepeyjodeg ° om

M3IAIBAQ ,£-33



16 43Q0120 LI

wea] ubiseq uoissi

1’3/ 19W'a oPD Joefoid
T
| “
A — I —— }
e o ] (n 02) sBeseaod NSO
= _ ! e —
T rl “
wdq g edag wag “ MOGNUL ADNIONLENOD
1 il _ | n ONY § AVNIO
sdq o1 sdgat sdq 01 sdqol | } tajey BlEQ NUjUMOQ
] 1 (pepoo)edqoy
H1aneip WNIN  MNMdN e dd 01 B d
— i
R R nach
; [ ]
I W __.I-__a____.________ T i m :SHQ
' > (905 AOQ Xy Weax3)
| “ NO INML _ulm M ouBaGAL &wmmﬁez&
440 ONML u&ganm
i ]
%Eﬁﬂ”l—ﬂ— “ m {ungwqieo = a)
J—H s (| (=3 *FON3IDS
| |
oun 153 § _ 2“: esl |
Lol ey n .
kel oo 'ONIHIINIONS
NidSTIV 1
q | ;
yockung £ TV LN ) 1SIVY
NidS- YN0 38180 i ung by, NUNLS Imm:mor&i-m
] 1
L -
! DNI4JVLS SNONNLLNOD ¢
HOVOHddY f [ _
Yz 15380 VHdSvD - 4og- yey - JBUILL SANIIOH JSjunoIUg
00:00 :
0 .wm ha %o wo h.n o .".._oo.ﬂa (130s) swyL / jwe,, jo Aeg

_m:__mE_ 1 AqAj4 eiadsen

2-07



F5dITI3 HOHES FdILNT

AHILIWIEYIOL Hdd

A4

= STIXIE P2 CALIAYIO VEd5v0 SIXId §5 ~ UILIAYIQ YHISYD
S73X1d 0£2-v51 = WA LINVIO
YHISYD S LSIHDH 1SS ¥ SHIN OVISON HOT0D ¥ 18§ SONVHNSNI ¥YIML ISS

E1EX1d £ ™ HIALIAVIO] YHISYD
JAUND LHON
INWLSIQ H3LTE ++ L ISS

T

0051 {8d) anIL
ooﬂr_ W) IONVY
N
AN
AN : :
35dMT)3 HOHUT J0 B LNG Y dvw ALIINIDOYELIH §13XId ¥k = HILINVID YUISVE - IAHND LHEM TYHLDIS SHIN
N AHLINOIOYY OISV Uad TWDOINIHD SHIN OIYSOW HOICD 9188 -
-~
N -
N -—
MIIA - — -@sd|||e 10138 YEBM) B} 81
00l @ N - asdy|e seuur “esdye
AN 7 1018 ¥ AYNAD o1 8!
=T v/ - esdijje J8In0 16J0K
40 @314 SWIN —— \
s —
-
MIA
40 I3 1SS n 2 AOd AO
[NELER —
N -
-
N -
-
L 100 08 vio 15062 | 10082 2 SAV S SAVO 8-
T U t ¥ |
_ N¥OS O03E7Y ONY YHA TV NYINAT ANS + SAN _ ﬁ ’\( ZINOL f\( S AYNJIO
_ SINIWIENSYIN Q131 ONV STI0HLHVYd A NAG OL
OI00IHId SWIN NHML
ANND LHO 158 BILNNOONS 35070
YHASVYD 40 1HV1S
AHYONNOHE
avol £33

ANFIEWIL SINIAT AIX YHASYD OFTIVD

2-08




Chapter 3 - Encounter Geometries
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Introduction to Chapter 3

This chapter contains diagrams of various aspects of geometry for
the Gaspra Encounter.

The

figure on page 3 shows the entire Galileo VEEGA Trajectory

from launch through Jupiter arrival with various ’‘milestones’ labeled
along the trajectory.

The
taken on

The
Flyby of

The

figure on page 4 shows the geometry of the 5 OPNAV images
approach to Gaspra.

figure on page 5 is a cartoon of the geometry of the Galileo
Gaspra.

figure on page 6 is a Pole View of the Trajectory of Galileo

during the Gaspra Flyby produced by the Galileo NAV Team.

The figure on page 7 is a plot of Phase Angle (Sun-Gaspra-S/C)
as a function of time during the Gaspra Flyby.



+ FLYBY (1)
DEC 8, 1930

Y g ASTEROID
BELT

VENUS PROBE
Eq GASPRA E2 IDA RELEASE

LAUNCH * * * * JUPITER

10/18/89 2/10/90 12/08/90  10/29/91 12/08/92 8/208/93 12/07/95 11/07/97
PROBE RELEASE TIME TiCKS:

JUPITER siIc = 30 days
EARTH = 30 days
ARRIVAL VENUS = 30 days
DEC 7, 1945 JUPITER = 100 days

VEEGA TRAJECTORY



NAVIGATING TO
GASPRA

—
—_— e — e
e
—_— e e
—_— e— o

OPNAV 1: RANGE = 37,329,000 KM
GASPRA - 53 DAYS

OPNAV 3: RANGE = 22,103,000 KM
GASPRA — 31 DAYS

TCM-11 GASPRA ~ 20 DAYS

OPNAV 4: RANGE = 11,133,000 KM
GASPRA — 16 DAYS |

OPNAV 5: RANGE = 5,772,000 KM 1

GASPRA - 8 DAYS *

NOTE: SIZE OF GASPRA AT CLOSEST
APPRCACH IS HIGHLY EXA@GEHATED

|

GASPRA |

TCM-12 GASPRA ~ 5 DAYS

CLOSEST APPROACH
RANGE = 1,600 KM

Path of Galileo past Gaspra showing OPNAV locations and ranges.




GALILEO AT ASTEROID GASPRA

\ EARTH
SUN

MINUTES
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1991 OCT 29 22:37:00
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Chapter 4 - NIMS Observation Summaries
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Introduction to Chapter 4

This chapter summarizes the NIMS Gaspra observations in terms of
a comprehensive sequence summary, PA summary and Observation Table
(OBSTAB) .

The NIMS Sequence Summary is a time-ordered listing of all space-
craft activity pertinent to NIMS operations for the EE3 Sequence. The
information in this summary is derived from the EE3 SEF (Spacecraft
Event File) with inputs from the NIMS Science Coordinators regarding
the start time and duration of the NIMS observations. There are ten
columns of information in this table:

1) YR - Year

2) DOY - Day of Year.

3) Time - SCET Time (UTC).

4) PSID - Parameter Set ID of the SEF line.

5) Command - Command name from the SEF.

6) Parameters - Parameters from the above Command Line.

7) Description - Description of the above Command for NIMS.
8) GCM - NIMS Gain, Chopper mode, Instrument Mode.

Gain = 1,2,3 or 4.
Chopper Mode = R (Reference) or 6 (63Hz).
Instrement Mode = 0-15
9) 0 S - Grating Offset.
10) RIM - SCLK of the Command Line (RIM:MF:RTI)

Also, an additional line is inserted into this table at the start and

stop times of each NIMS Observation (Oapel) to bracket the commands

which affect each NIMS Observation.

The NIMS PA Summary is a time-ordered listing of all PAs (Profile
Activities) listed in the EE3 SEF which affect NIMS observations.

The NIMS Observation Table (OBSTAB) is a time-ordered listing of
the NIMS obsrvation parameters for use by downlink data processing.
It is also derived from the EE3 SEF.
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PA Summary Table

This summary is a listing of the PAs

during the Gaspra Encounter.

INPUT FILE: GASPRA 911008.SEF

(Profile

Activities) used by NIMS

TARGET

GAPSLTCRVCO1
GAPSLTCRVCO1
GAPSLTCRVCO1
GAPSLTCRVCO1
GAPSLTCRVCO1

GAPNGASPECO1
GAPNGASPECO01
GAPNGASPECO01
GAPNGASPECO01

GAPNGASPERO1
GAPNGASPERO1
GAPNGASPERO1
GAPNGASPERO1
GAPNGASPERO1

GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1
GAPSLTCRVBO1

GAPNGASPERO02
GAPNGASPERO02
GAPNGASPERO02
GAPNGASPERO02
GAPNGASPERO02

GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02
GAPSLTCRVBO02

GAPNGASPERO3
GAPNGASPERO3
GAPNGASPERO3
GAPNGASPERO3
GAPNGASPERO3

TARGET
INITRS
SST

SCIREC
SCITLM

TARGET
CSMOsS

SCIREC
SCITLM

TARGET
CSMOS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SST
CSMOsS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

01072711:89
01072714:84
01072715:76
01072715:84
01072716:00

01072719:56
01072719:83
01072719:85
01072720:00

01072732:04
01072733:83
01072733:84
01072734:00
01072734:00

01072748:89
01072749:89
01072750:76
01072750:77
01072750:90
01072751:00
01072751:52
01072751:52

01072767:04
01072768:83
01072768:84
01072769:00
01072769:00

01072783:89
01072784:89
01072785:76
01072785:77
01072785:90
01072786:00
01072786:52
01072786:52

01072802:04
01072803:83
01072803:84
01072804:00
01072804:00

01072716:
01072716:
01072716:
01072716:
01072716:

01072720:
01072723:
01072723:
01072720:

01072734:
01072734:
01072734:
01072734:
01072734:

01072751:
01072751:
01072751:
01072752:
01072751:
01072751:
01072752:
01072751:

01072769:
01072769:
01072769:
01072769:
01072769:

01072786:
01072786:
01072786:
01072787:
01072786:
01072786:
01072787:
01072786

01072804:
01072804:
01072804:
01072804:
01072804:

91-302/14:29:41
91-302/14:32:40
91-302/14:33:35
91-302/14:33:40
91-302/14:33:45

91-302/14:37:24
91-302/14:37:42
91-302/14:37:44
91-302/14:37:48

91-302/14:49:58
91-302/14:51:52
91-302/14:51:52
91-302/14:51:57
91-302/14:51:57

91-302/15:07:06
91-302/15:08:06
91-302/15:08:58
91-302/15:08:59
91-302/15:09:08
91-302/15:09:08
91-302/15:09:43
91-302/15:09:43

91-302/15:25:22
91-302/15:27:15
91-302/15:27:16
91-302/15:27:20
91-302/15:27:20

91-302/15:42:29
91-302/15:43:30
91-302/15:44:22
91-302/15:44:22
91-302/15:44:31
91-302/15:44:32
91-302/15:45:06
91-302/15:45:06

91-302/16:00:45
91-302/16:02:38
91-302/16:02:39
91-302/16:02:44
91-302/16:02:44

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA



TARGET

GAPSLTCRVCO02
GAPSLTCRVCO02
GAPSLTCRVCO02
GAPSLTCRVCO02
GAPSLTCRVCO02

GAPNGASPEC02
GAPNGASPEC02
GAPNGASPEC02
GAPNGASPECO02

GAPNGASPERO04
GAPNGASPERO04
GAPNGASPER04
GAPNGASPERO04
GAPNGASPERO04

GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03
GAPSLTCRVBO03

GAPNGASPEROS5
GAPNGASPEROS5
GAPNGASPEROS5
GAPNGASPEROS5
GAPNGASPERO5

GAPSLTCRVBO04
GAPSLTCRVBO04
GAPSLTCRVBO04
GAPSLTCRVBO04
GAPSLTCRVB04
GAPSLTCRVBO04
GAPSLTCRVBO04
GAPSLTCRVBO04

GAPNGASPERO6
GAPNGASPERO06
GAPNGASPERO06
GAPNGASPERO06
GAPNGASPERO6

GAPSLTCRVCO03
GAPSLTCRVCO03
GAPSLTCRVCO03
GAPSLTCRVCO03

TARGET
INITRS
SSI

SCIREC
SCITLM

TARGET
CSMOS

SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOsS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
SSI

SCIREC
SCITLM

01072816:89
01072819:90
01072820:76
01072820:84
01072821:00

01072824:56
01072824:83
01072825:00
01072825:00

01072837:04
01072838:83
01072838:84
01072839:00
01072839:00

01072853:89
01072854:89
01072855:76
01072855:77
01072855:90
01072856:00
01072856:52
01072856:52

01072872:04
01072873:83
01072873:84
01072874:00
01072874:00

01072888:89
01072889:89
01072890:76
01072890:77
01072890:90
01072891:00
01072891:52
01072891:52

01072907:04
01072908:83
01072908:84
01072909:00
01072909:00

01072921:89
01072925:76
01072925:90
01072926:00

01072834:
01072821:
01072821:
01072821:
01072821:

01072825:
01072828:
01072828:
01072825:

01072839:
01072839:
01072839:
01072839:
01072839:

01072856:
01072856
01072856:
01072857:
01072856:
01072856
01072857:
01072856:

01072874:
01072874:
01072874:
01072874:
01072874:

01072891:
01072891:
01072891:
01072892:
01072891:
01072891:
01072892:
01072891:

01072909:
01072909:
01072909:
01072909:
01072909:

01072928:
01072927:
01072928:
01072926

91-302/16:15:51
91-302/16:18:54
91-302/16:19:45
91-302/16:19:50
91-302/16:19:55

91-302/16:23:34
91-302/16:23:52
91-302/16:23:58
91-302/16:23:58

91-302/16:36:08
91-302/16:38:02
91-302/16:38:02
91-302/16:38:07
91-302/16:38:07

91-302/16:53:16
91-302/16:54:16
91-302/16:55:08
91-302/16:55:09
91-302/16:55:18
91-302/16:55:18
91-302/16:55:53
91-302/16:55:53

91-302/17:11:32
91-302/17:13:25
91-302/17:13:26
91-302/17:13:30
91-302/17:13:30

91-302/17:28:39
91-302/17:29:40
91-302/17:30:32
91-302/17:30:32
91-302/17:30:41
91-302/17:30:42
91-302/17:31:16
91-302/17:31:16

91-302/17:46:55
91-302/17:48:48
91-302/17:48:49
91-302/17:48:54
91-302/17:48:54

91-302/18:02:01
91-302/18:05:55
91-302/18:06:04
91-302/18:06:05

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA



TARGET

GAPNGASPECO03
GAPNGASPECO03
GAPNGASPECO03
GAPNGASPECO03
GAPNGASPECO03

GAPNGASPERO07
GAPNGASPERO07
GAPNGASPERO07
GAPNGASPERO07
GAPNGASPERO07

GAPSLTCRVBO5
GAPSLTCRVBO5
GAPSLTCRVBO05
GAPSLTCRVBO05
GAPSLTCRVBO5
GAPSLTCRVBO5
GAPSLTCRVBO05
GAPSLTCRVBO05

GAPNGASPEROS8
GAPNGASPEROS8
GAPNGASPEROS8
GAPNGASPEROS8
GAPNGASPEROS8

GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06
GAPSLTCRVBO06

GAPUOUTGASO1
GAPUOUTGASO1
GAPUOUTGASO1
GAPUOUTGASO1
GAPUOUTGASO1

GAPSLTCRVCO04
GAPSLTCRVCO04
GAPSLTCRVCO04
GAPSLTCRVCO04

GAPNGASPEC04
GAPNGASPEC04
GAPNGASPEC04
GAPNGASPEC04
GAPNGASPEC04

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
CSMOS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SST
CSMOsS
SCIREC
SCITLM
SCIREC
SCITLM

CMDRS
TARGET
CSMOsS
SCIREC
SCITLM

TARGET
SSI

SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

01072929:56
01072929:83
01072929:84
01072930:00
01072930:00

01072942:04
01072943:83
01072943:84
01072944:00
01072944:00

01072958:89
01072959:89
01072960:76
01072960:77
01072960:90
01072961:00
01072961:52
01072961:52

01072977:04
01072978:83
01072978:84
01072979:00
01072979:00

01072993:89
01072994:89
01072995:76
01072995:77
01072995:90
01072996:00
01072996:52
01072996:52

01073003:00
01073003:50
01073003:77
01073003:89
01073004:00

01073027:89
01073030:76
01073030:90
01073031:00

01073034:56
01073034:83
01073034:84
01073035:00
01073035:00

01072930:
01072934:
01072930:
01072934:
01072930:

01072944:
01072944:
01072944:
01072944:
01072944:

01072961:
01072961:
01072961:
01072962:
01072961:
01072961:
01072962:
01072961:

01072979:
01072979:
01072979:
01072979:
01072979:

01072996:
01072996:
01072996:
01072997:
01072996:
01072996:
01072997:
01072996

01073028:
01073005:
01073027:
01073027:
01073004:

01073033:
01073032:
01073033:
01073031:

01073035:
01073039:
01073035:
01073039:
01073035:

91-302/18:09:44
91-302/18:10:02
91-302/18:10:03
91-302/18:10:08
91-302/18:10:08

91-302/18:22:18
91-302/18:24:12
91-302/18:24:12
91-302/18:24:17
91-302/18:24:17

91-302/18:39:26
91-302/18:40:26
91-302/18:41:18
91-302/18:41:19
91-302/18:41:28
91-302/18:41:28
91-302/18:42:03
91-302/18:42:03

91-302/18:57:42
91-302/18:59:35
91-302/18:59:36
91-302/18:59:40
91-302/18:59:40

91-302/19:14:49
91-302/19:15:50
91-302/19:16:42
91-302/19:16:42
91-302/19:16:51
91-302/19:16:52
91-302/19:17:26
91-302/19:17:26

91-302/19:23:56
91-302/19:24:30
91-302/19:24:48
91-302/19:24:56
91-302/19:24:57

91-302/19:49:12
91-302/19:52:05
91-302/19:52:14
91-302/19:52:15

91-302/19:55:54
91-302/19:56:12
91-302/19:56:13
91-302/19:56:18
91-302/19:56:18

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA

GASPRA
GASPRA
GASPRA
GASPRA
GASPRA



TARGET

GAPNGASPER10
GAPNGASPER1O0
GAPNGASPER10
GAPNGASPER10
GAPNGASPER10

GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07
GAPSLTCRVBO07

GAPNGASPER11
GAPNGASPER11
GAPNGASPER11
GAPNGASPER11
GAPNGASPER11

GAPSLTCRVBOS8
GAPSLTCRVBO08
GAPSLTCRVBO08
GAPSLTCRVBO08
GAPSLTCRVBO0S8
GAPSLTCRVBO08
GAPSLTCRVBO08
GAPSLTCRVBO08

GAPNGASPER12
GAPNGASPER12
GAPNGASPER12
GAPNGASPER12
GAPNGASPER12

GAPNGASPECO05
GAPNGASPECO05
GAPNGASPECO05
GAPNGASPECO05
GAPNGASPECO05

GAPS6FILTRO1
GAPS6FILTRO1
GAPS6FILTRO1
GAPS6FILTRO1
GAPS6FILTRO1
GAPS6FILTRO1

GAPNGASPECO06
GAPNGASPECO06
GAPNGASPECO06
GAPNGASPECO06
GAPNGASPECO06

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOsS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

TARGET
INITRS
SSI
CSMOsS
SCIREC
SCITLM
SCIREC
SCITLM

TARGET
CSMOsS

INITRS
SCIREC
SCITLM

INITRS
TARGET
CSMOsS

SCIREC
SCITLM

INITRS
TARGET
SSI
SCIREC
SCITLM
SMOS

INITRS
TARGET
CSMOsS

SCITLM
SCIREC

01073047:04
01073048:83
01073048:84
01073049:00
01073049:00

01073063:89
01073064:89
01073065:76
01073065:77
01073065:90
01073066:00
01073066:52
01073066:52

01073082:04
01073083:83
01073083:84
01073083:85
01073084:00

01073098:89
01073099:84
01073100:76
01073100:77
01073100:90
01073101:00
01073101:52
01073101:52

01073111:04
01073112:83
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Introduction to Chapter 5

Detailed Observation Designs

Each NIMS Detailed Observation Design consists of an OAPEL form
and a Pointer plot. The OAPEL form is a brief description of the
design of the observation. The Pointer plot is a plot of the target
body with the NIMS footprint incorporated in the mosaic design super-
imposed on the target body. The size and orientation of the target
body is plotted as it appears at the time of the first NIMS footprint
plotted. For long observations, the target body may rotate or move
relative to the spacecraft during the observation. Some observations,
such as calibrations, do not have Pointer plots.

The GASPEC, GASCUR and GASPER observations together provide a
meridional albedo map of Gaspra with samples every 15 degrees of
Gaspra’s rotation (corresponding to about 18 minutes between observa-
tions). The frequency of samples in each of the 3 types of observa-
tions is given below:

1) GASPEC - Full Map mode observations at Long Map Nyquist sampling
rates (0.03 mrad/sec) every 90 degrees of Gaspra’s rotation.

2) GASCUR - Short Map mode observations every 30 degrees of Gaspra’s
rotation when GASPEC observations are not planned.

3) GASPER - Fixed Map mopde observations every 15 degrees of Gaspra’s
rotation except when GASPEC or GASCUR observations are not
planned.

Some additional observations have been added to the original
Gaspra Nimsguide. These are observations where NIMS is riding along
behind SSI: GAPSLTCRVCO01l, GAPSLTCRVCO02, GAPSLTCRVC03, GAPSLTCRVCO04.
Since these observations were not considered as NIMS observations
during the Gaspra planning stage, the pointer plots show the footprint
of SSTI and not NIMS.
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CENTRAL BODY:PLUTO

ACTIVITY:GAPSLTCRVCO01 DESCRIP:4-COLOR LIGHTCURVE



Gaspra Distant Light Curve ACTIVITY ID: GAPSLTCRVCO1*
START TIME: 91-302/14:45:50

Activity ID: Orbit GA Target P Inst S OAPEL LTCRVC SeqgNo 01 Multi *

Title Gaspra Distant Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000468:00:0 91-302/14:45:50 GCA-000/07:53:12
End GCA-CDS 00000465:00:0 91-302/14:48:52 GCA-000/07:50:10
Duration 00000003:00:0 000/00:03:02 000/00:03:02
Top Label GAPSLTCRVCO1*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 216 Report Options Real Time Activity No

Observation Objective

This observation is part of SSI’'s final rotation Gaspra ’‘movie’ and lightcurve
Each segment of the total lightcurve covers 30 degrees of rotation of Gaspra.
Every third segment is through four filters to give data on the color of
Gaspra. The remaining segments are through a single filter.

Design Detail
Alias
NIMS will ride-along behind SSI in wvarious modes.
Here, NIMS is in Full Map mode

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, AIS8

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




FILE:P.GAPNGASPEC01




Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPECO1+
START TIME: 91-302/14:38:45

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqNo 01 Multi +

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000473:00:0 91-302/14:38:45 GCA-000/07:58:15
End GCA-CDS 00000469:66:0 91-302/14:42:04 GCA-000/07:54:56
Duration 00000003:25:0 000/00:03:19 000/00:03:19
Top Label GAPNGASPECO01+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




FILE:P.GAPNGASPERO01
CENTRAL BODY:PLUTO




Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO1-
START TIME: 91-302/14:52:54

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SegNo 01 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000459:00:0 91-302/14:52:54 GCA-000/07:44:06
End GCA-CDS 00000458:67:0 91-302/14:53:10 GCA-000/07:43:50
Duration 00000000:24:0 000/00:00:16 000/00:00:16
Top Label GAPNGASPERO1-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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ACTIVITY:GAPSLTCRVBO01 DESCRIP:SSI LTCRVB01/NIMS GASCURO01



Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO1+
START TIME: 91-302/15:10:06

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 01 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000442:00:0 91-302/15:10:06 GCA-000/07:26:54
End GCA-CDS 00000440:61:0 91-302/15:11:26 GCA-000/07:25:34
Duration 00000001:30:0 000/00:01:20 000/00:01:20
Top Label GAPNGASCURO1+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO1
SSTI will cover the error ellipse in 4 colors every 90 degrees (before
GASPECs) and 1 color every 30 degrees (during GASCURs). NIMS utilizes
the SSI readout time (26.667 sec) to scan as much as is possible,
repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




FILE:P.GAPNGASPERO02
CENTRAL BODY:PLUTO




Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO02 -
START TIME: 91-302/15:28:18

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SegNo 02 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000424:00:0 91-302/15:28:18 GCA-000/07:08:42
End GCA-CDS 00000423:67:0 91-302/15:28:34 GCA-000/07:08:26
Duration 00000000:24:0 000/00:00:16 000/00:00:16
Top Label GAPNGASPERO02-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




GAPNGASCURO02

POINTER C4.1Wsusan: 9/23/1991 13:50:40
FILE:P.GAPSLTCRVB02

CENTRAL BODY:PLUTO
MINI:m.GAPSLTCRVBO02

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 407:00:0

ACTIVITY:GAPSLTCRVBO02

DESCRIP:SSI LTCRVB02/NIMS GASCUR02

5-14




Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO2+
START TIME: 91-302/15:45:29

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 02 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000407:00:0 91-302/15:45:29 GCA-000/06:51:31
End GCA-CDS 00000405:47:0 91-302/15:46:59 GCA-000/06:50:01
Duration 00000001:44:0 000/00:01:30 000/00:01:30
Top Label GAPNGASCURO2+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO02
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




FILE:P.GAPNGASPERO03
CENTRAL BODY:PLUTO




Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO3 -
START TIME: 91-302/16:03:41

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SegNo 03 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000389:00:0 91-302/16:03:41 GCA-000/06:33:19
End GCA-CDS 00000388:67:0 91-302/16:03:57 GCA-000/06:33:03
Duration 00000000:24:0 000/00:00:16 000/00:00:16
Top Label GAPNGASPERO3 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPSLTCRVCO02

POINTER C4.1Wsusan: 9/23/1991 13:56:24
FILE:P.GAPSLTCRVC02
CENTRAL BODY:PLUTO
MINI:m.GAPSLTCRVCO02
S/C EPH:/gptr/eph/EE3P-091691.t
ERIAPSIS:91-302/22:37:59.0
START:GEE 91-302/22:37:00.666 -CDS 372:00:0
ACTIVITY:GAPSLTCRVCO02 DESCRIP:4-FILTER LIGHTCURVE




Gaspra Distant Light Curve ACTIVITY ID: GAPSLTCRVCO02*
START TIME: 91-302/16:35:02

Activity ID: Orbit GA Target P Inst S OAPEL LTCRVC SeqgNo 02 Multi *

Title Gaspra Distant Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000360:00:0 91-302/16:35:02 GCA-000/06:04:00
End GCA-CDS 00000357:00:0 91-302/16:38:04 GCA-000/06:00:58
Duration 00000003:00:0 000/00:03:02 000/00:03:02
Top Label GAPSLTCRVCO02*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 216 Report Options Real Time Activity No

Observation Objective

This observation is part of SSI’'s final rotation Gaspra ’‘movie’ and lightcurve
Each segment of the total lightcurve covers 30 degrees of rotation of Gaspra.
Every third segment is through four filters to give data on the color of
Gaspra. The remaining segments are through a single filter.

Design Detail
Alias
NIMS will ride-along behind SSI in wvarious modes.
Here, NIMS is in Full Map mode

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, AIS8

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPECO02+
START TIME: 91-302/16:24:55

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqNo 02 Multi +

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000368:00:0 91-302/16:24:55 GCA-000/06:12:05
End GCA-CDS 00000364:42:0 91-302/16:28:30 GCA-000/06:08:30
Duration 00000003:49:0 000/00:03:35 000/00:03:35
Top Label GAPNGASPECO02+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO04 -
START TIME: 91-302/16:39:04

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 04 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000354:00:0 91-302/16:39:04 GCA-000/05:57:56
End GCA-CDS 00000353:65:0 91-302/16:39:22 GCA-000/05:57:38
Duration 00000000:26:0 000/00:00:18 000/00:00:18
Top Label GAPNGASPERO04 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASCURO03

POINTER C4.1Wsusan: 9/23/1991 14:46:16
FILE:P.GAPSLTCRVBO03

CENTRAL BODY:PLUTO
MINI:m.GAPSLTCRVBO03

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 337:00:0
ACTIVITY:GAPSLTCRVBO03

DESCRIP:SSI LTCRVB03/NIMS GASCURO03

5-24




Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO3 +
START TIME: 91-302/16:56:16

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 03 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000337:00:0 91-302/16:56:16 GCA-000/05:40:44
End GCA-CDS 00000335:56:0 91-302/16:57:40 GCA-000/05:39:20
Duration 00000001:35:0 000/00:01:24 000/00:01:24
Top Label GAPNGASCURO3 +

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO03
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




GAPNGASPERO05

INTER C4.1Wsusan: 9/23/1991 14:52:13

CENTRAL BODY:PLUTO



Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPEROS5 -
START TIME: 91-302/17:14:28

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 05 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000319:00:0 91-302/17:14:28 GCA-000/05:22:32
End GCA-CDS 00000318:65:0 91-302/17:14:45 GCA-000/05:22:15
Duration 00000000:26:0 000/00:00:17 000/00:00:17
Top Label GAPNGASPEROS5 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASCURO04

POINTER C4.1Wsusan: 9/23/1991 14:54:30

FILE:P.GAPSLTCRVB04

CENTRAL BODY:PLUTO

MINI:m.GAPSLTCRVB04

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 302:00:0

ACTIVITY:GAPSLTCRVB04 DESCRIP:SSI LTCRVB04/NIMS GASCURO04

5-28




Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO04 +
START TIME: 91-302/17:31:39

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 04 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000302:00:0 91-302/17:31:39 GCA-000/05:05:21
End GCA-CDS 00000300:56:0 91-302/17:33:03 GCA-000/05:03:57
Duration 00000001:35:0 000/00:01:24 000/00:01:24
Top Label GAPNGASCURO04 +

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO04
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




MINI:m.GAPNGASPER06




Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO06 -
START TIME: 91-302/17:49:51

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 06 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000284:00:0 91-302/17:49:51 GCA-000/04:47:09
End GCA-CDS 00000283:65:0 91-302/17:50:08 GCA-000/04:46:52
Duration 00000000:26:0 000/00:00:17 000/00:00:17
Top Label GAPNGASPERO06 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




CENTRAL BODY:PLUTO

ACTIVITY:GAPSLTCRVCO03 DESCRIP:4-FILTER LIGHTCURVE



Gaspra Distant Light Curve ACTIVITY ID: GAPSLTCRVCO03*
START TIME: 91-302/18:24:14

Activity ID: Orbit GA Target P Inst S OAPEL LTCRVC SeqgNo 03 Multi *

Title Gaspra Distant Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000252:00:0 91-302/18:24:14 GCA-000/04:14:48
End GCA-CDS 00000249:00:0 91-302/18:27:16 GCA-000/04:11:46
Duration 00000003:00:0 000/00:03:02 000/00:03:02
Top Label GAPSLTCRVCO03*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 128 Report Options Real Time Activity No

Observation Objective

This observation is part of SSI’'s final rotation Gaspra ’‘movie’ and lightcurve
Each segment of the total lightcurve covers 30 degrees of rotation of Gaspra.
Every third segment is through four filters to give data on the color of
Gaspra. The remaining segments are through a single filter.

Design Detail
Alias
NIMS will ride-along behind SSI in wvarious modes.
Here, NIMS is in Fixed Map mode

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, HCM

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPECO03

POINTER C4.1Wsusan: 9/23/1991 15: 8:51

FILE:P.GAPNGASPECO03

CENTRAL BODY:PLUTO

MINI:m.GAPNGASPECO03

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 263:00:0

ACTIVITY:GAPNGASPEC03 DESCRIP:3RD NIMS 204 WVLNGTH LM NYQ
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Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPECO03 -
START TIME: 91-302/18:11:05

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqgNo 03 Multi -

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000263:00:0 91-302/18:11:05 GCA-000/04:25:55
End GCA-CDS 00000258:78:0 91-302/18:15:16 GCA-000/04:21:44
Duration 00000004:13:0 000/00:04:11 000/00:04:11
Top Label GAPNGASPECO03 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO7 -
START TIME: 91-302/18:25:14

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 07 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000249:00:0 91-302/18:25:14 GCA-000/04:11:46
End GCA-CDS 00000424:63:0 91-302/18:25:33 GCA-000/04:11:27
Duration 00000000:28:0 000/00:00:19 000/00:00:19
Top Label GAPNGASPERO07 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASCURO05

POINTER C4.1Wsusan 1 9/23/1991 15:17:20
FILE:P.GAPSLTCRVBO05

CENTRAL BODY:PLUTO
MINI:m.GAPSLTCRVBO05

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 232:00:0

ACTIVITY:GAPSLTCRVBO05 DESCRIP:SSI LTCRVBO05/NIMS GASCURO05
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Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCUROS5+
START TIME: 91-302/18:42:26

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 05 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000232:00:0 91-302/18:42:26 GCA-000/03:54:34
End GCA-CDS 00000230:59:0 91-302/18:25:33 GCA-000/03:53:12
Duration 00000001:32:0 000/00:01:22 000/00:01:22
Top Label GAPNGASCUROS5+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO05
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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CENTRAL BODY:PLUTO



Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPERO8-
START TIME: 91-302/19:00:38

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 08 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000214:00:0 91-302/19:00:38 GCA-000/03:36:22
End GCA-CDS 00000213:63:0 91-302/19:00:56 GCA-000/03:36:04
Duration 00000000:28:0 000/00:00:18 000/00:00:18
Top Label GAPNGASPERO0S8 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO6 +
START TIME: 91-302/19:17:49

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 06 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000197:00:0 91-302/19:17:49 GCA-000/03:19:11
End GCA-CDS 00000195:77:0 91-302/19:18:59 GCA-000/03:18:01
Duration 00000001:14:0 000/00:01:10 000/00:01:10
Top Label GAPNGASCURO06 +

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO06
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPSLTCRVC04

POINTER C4.1Wsusan: 9/25/1991 8:13: 5
FILE:P.GAPSLTCRVC04

CENTRAL BODY:PLUTO
MINI:m.GAPSLTCRVCO04

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 162:00:0
ACTIVITY:GAPSLTCRVC04

DESCRIP:4-FILTER LIGHTCURVE
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Gaspra Distant Light Curve ACTIVITY ID: GAPSLTCRVCO04*
START TIME: 91-302/20:13:26

Activity ID: Orbit GA Target P Inst S OAPEL LTCRVC SeqgNo 04 Multi *

Title Gaspra Distant Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000144:00:0 91-302/20:13:26 GCA-000/02:25:36
End GCA-CDS 00000141:00:0 91-302/20:16:28 GCA-000/02:22:34
Duration 00000003:00:0 000/00:03:02 000/00:03:02
Top Label GAPSLTCRVCO04*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 128 Report Options Real Time Activity No

Observation Objective

This observation is part of SSI’'s final rotation Gaspra ’‘movie’ and lightcurve
Each segment of the total lightcurve covers 30 degrees of rotation of Gaspra.
Every third segment is through four filters to give data on the color of
Gaspra. The remaining segments are through a single filter.

Design Detail
Alias
NIMS will ride-along behind SSI in wvarious modes.
Here, NIMS is in Short Map mode

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPEC04

POINTER C4.1Wsusan: 9/25/1991 8:14:41
FILE:P.GAPNGASPEC04
CENTRAL BODY:PLUTO
MINI:m.GAPNGASPEC04

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0
START:GEE 91-302/22:37:00.666
ACTIVITY:GAPNGASPEC04

-CDS 158:00:0

DESCRIP:4TH NIMS 204 WVLGTHS LM NYQ RATE
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Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPEC04 -
START TIME: 91-302/19:57:15

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqgNo 04 Multi -

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000158:00:0 91-302/19:57:15 GCA-000/02:39:45
End GCA-CDS 00000153:61:0 91-302/20:01:38 GCA-000/02:35:22
Duration 00000004:30:0 000/00:04:23 000/00:04:23
Top Label GAPNGASPECO04 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 4, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPER10 -
START TIME: 91-302/20:11:24

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SeqgNo 10 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000144:00:0 91-302/20:11:24 GCA-000/02:25:36
End GCA-CDS 00000143:59:0 91-302/20:11:46 GCA-000/02:25:14
Duration 00000000:32:0 000/00:00:22 000/00:00:22
Top Label GAPNGASPER10-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95




|

)

TR \ \ \g‘?a \ .‘—“-‘-'--\-g.\.“\\.:\\.'..;gﬁ.h_ggw

GAPNGASCURO7

POINTER C4.1Wsusan: 9/25/1991 9:10:38

FILE:P.GAPSLTCRVBO07

CENTRAL BODY:PLUTO

MINI:m.GAPSLTCRVBO07

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSI1S:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 127:00:0

ACTIVITY:GAPSLTCRVBO07? DESCRIP:SSILTCRV07/NIMS GASCURO07

5-50




Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCURO7+
START TIME: 91-302/20:28:36

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 07 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000127:00:0 91-302/20:28:36 GCA-000/02:08:24
End GCA-CDS 00000126:28:0 91-302/20:29:18 GCA-000/02:07:42
Duration 00000000:63:0 000/00:00:42 000/00:00:42
Top Label GAPNGASCURO7 +

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO07
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 4, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPER11

POINTER C4.1Wsusan: 9/25/1991 9:12:30

FILE:P.GAPNGASPER11

CENTRAL BODY:PLUTO

MINI:m.GAPNGASPER11

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 109:00:0

ACTIVITY:GAPNGASPER11 DESCRIP:NIMS 17 WVLNGTH NYQ RATE
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Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPER11-
START TIME: 91-302/20:46:48

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SegNo 11 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000109:00:0 91-302/20:46:48 GCA-000/01:50:12
End GCA-CDS 00000108:61:0 91-302/20:47:08 GCA-000/01:49:52
Duration 00000000:30:0 000/00:00:20 000/00:00:20
Top Label GAPNGASPER11-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 4, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASCURO08

POINTER C4.1Wsusan: 9/25/1991 9:29:35

FILE:P.GAPSLTCRVB08

CENTRAL BODY:PLUTO

MINI:m.GAPSLTCRVBO08

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 92:00:0

ACTIVITY:GAPSLTCRVBO08 DESCRIP:SSI LTCRVB08/NIMS GASCURO08
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Gaspra Spectral Light Curve ACTIVITY ID: GAPNGASCUROS8+
START TIME: 91-302/21:03:59

Activity ID: Orbit GA Target P Inst N OAPEL GASCUR SeqNo 08 Multi +

Title Gaspra Spectral Light Curve Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000092:00:0 91-302/21:03:59 GCA-000/01:33:01
End GCA-CDS 00000090:08:0 91-302/21:05:55 GCA-000/01:31:05
Duration 00000001:83:0 000/00:01:56 000/00:01:56
Top Label GAPNGASCURO08+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will observe the spectral light curve of Gaspra periodically throughout
a full rotation of Gaspra (7.04 hours). This observation, combined with
others, give 15 degree samples of Gaspra’s rotation. Rotationally resolved
data will aid in determining the nature of spectral differences on the
surface of Gaspra, an asteroid suspected to have originated from a
differentiated parent body.

Design Detail
Alias GAPSLTCRVBO0S
SSTI will cover the error ellipse in 4 colors every 90 degrees (before

the SSI readout time (26.667 sec) to scan as much as is possible,

repositions -0.5 mrad while the recorder winds down from SSI rates and
up to NIMS rates, then finishes the single swath.

Short Map (SM), Gain 3, Grating Start 2, Chopper 63Hz, HCM,MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPER12

POINTER C4.1Wsusan: 9/25/1991 9:31:52

FILE:P.GAPNGASPER12

CENTRAL BODY:PLUTO

MINI:m.GAPNGASPER12

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 80:00:0

ACTIVITY:GAPNGASPER12 DESCRIP:NIMS 17 WVLNGTH NYQ RATE
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Gaspra 15 Degree Periodic Rotation Sam ACTIVITY ID: GAPNGASPER12-
START TIME: 91-302/21:16:07

Activity ID: Orbit GA Target P Inst N OAPEL GASPER SegNo 12 Multi -

Title Gaspra 15 Degree Periodic Rotation Sam Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000080:00:0 91-302/21:16:07 GCA-000/01:20:53
End GCA-CDS 00000079:65:0 91-302/21:16:24 GCA-000/01:20:36
Duration 00000000:26:0 000/00:00:17 000/00:00:17
Top Label GAPNGASPER12-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Fixed Map mode at Nyquist sampling rate (0.75 mrad/sec).
This is one of 11 Fixed Map observations in the Gaspra Far Encounter,
The Fixed Map observation planned for GEE-CDS 179:00:0 is missing
due to negotiations with UVS.

Fixed Map (XM), Gain 3, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPECO05

POINTER C4.1Wsusan: 9/25/1991 9:34:24

FILE:P.GAPNGASPECO05

CENTRAL BODY:PLUTO

MINI:m.GAPNGASPEC05

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 64:00:0

ACTIVITY:GAPNGASPECO05 DESCRIP:NIMS 204 WVLGTHS@LM NYQUIST RATE
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Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPECO05 -
START TIME: 91-302/21:32:18

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqgNo 05 Multi -

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000064:00:0 91-302/21:32:18 GCA-000/01:04:42
End GCA-CDS 00000058:89:0 91-302/21:37:22 GCA-000/00:59:38
Duration 00000005:02:0 000/00:05:04 000/00:05:04
Top Label GAPNGASPECO05 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 1, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASVIS01

POINTER C4.1Wsusan: 9/25/1991 9:50:30

FILE:P.GAPS6FILTRO1

CENTRAL BODY:PLUTO

MINI:m.GAPS6FILTRO1

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 58:00:0

ACTIVITY:GAPS6FILTRO1 DESCRIP:6-FILT 2X2 MOS
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Gaspra Lower Phase Vista ACTIVITY ID: GAPNGASVISO01*
START TIME: 91-302/21:38:22

Activity ID: Orbit GA Target P Inst N OAPEL GASVIS SeqgNo 01 Multi *

Title Gaspra Lower Phase Vista Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000058:00:0 91-302/21:38:22 GCA-000/00:58:38
End GCA-CDS 00000054:52:0 91-302/21:41:50 GCA-000/00:55:10
Duration 00000003:39:0 000/00:03:28 000/00:03:28
Top Label GAPNGASVISO01*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 89 Report Options Real Time Activity No

Observation Objective

This observation will be done in two modes. If Gaspra is captured
while in the first, Gaspra will be analyzed in 408 wavelengths.

If Gaspra is sampled while NIMS is in the second mode, 17 wavelength
samples will be made.

Design Detail
Alias GAPS6FILTRO1
This observation is a ride-along with a 6 filter, 2x2 SSI mosaic in
IM4 (8.667 sec shutter cycle). It will be the first opportunity to
use the special sequence capability of the NIMS instrument.

NIMS will be commanded to Long Map mode while SSI shutters with 6 filters,
and then will be commanded into Fixed Map mode while the scan platform slews
at 1.2 mrad/sec to the next position of the 2x2 mosiac. This NIMS mode is

a variation of the NIMS Stop-and-Slide mode.

Special Sequence 12: Stop-and-Slide using Fixed Map and Long Map

Fixed Map (XM), Gain 1, Grating Start 6, Chopper 63Hz, IM4, Repeat 6
Long Map (LM), Gain 1, Grating Start 0, Chopper 63Hz, IM4, Repeat 3

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPECO06

POINTER C4.1Wsusan: 9/25/1991 10: 3:18
FILE:P.GAPNGASPECO06

CENTRAL BODY:PLUTO
MINI:m.GAPNGASPEC06

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 52:00:0

ACTIVITY:GAPNGASPEC06 DESCRIP:NIMS 204 WVLGTHS@LM NYQUIST RATE
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Gaspra Highest Spectral Resolution Map ACTIVITY ID: GAPNGASPECO06 -
START TIME: 91-302/21:44:26

Activity ID: Orbit GA Target P Inst N OAPEL GASPEC SeqgNo 06 Multi -

Title Gaspra Highest Spectral Resolution Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000052:00:0 91-302/21:44:26 GCA-000/00:52:34
End GCA-CDS 00000045:13:0 91-302/21:51:22 GCA-000/00:45:38
Duration 00000006:78:0 000/00:06:56 000/00:06:56
Top Label GAPNGASPECO06 -

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 181 Report Options Real Time Activity No

Observation Objective

NIMS will perform a disk spectral integration of Gaspra which, when
combined with other observations, will provide 15 degree rotational
samples. Rotationally resolved data will help determine the nature
of spectral differences on Gaspra, suspected to have originated from
a differentiated parent body.

Design Detail
Alias
NIMS will map the error ellipse plus scan platform error with a single
swath in Full Map mode at Long Map Nyquist sampling rate (0.03 mrad/sec).
This is one of five Full Map observations in the Gaspra Far Encounter,
the fifth of which verifies the observation in Full Map mode of the
first quadrant.

Full Map (FM), Gain 1, Grating Start 0, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASVIS02

POINTER C4.1Wsusan: 9/25/1991 10:11:10

FILE:P.GAPSTWKINSO01

CENTRAL BODY:PLUTO

MINI:m.GAPSTWKINSO01

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 44:00:0

ACTIVITY:GAPSTWKINSO01 DESCRIP:4X4X1 TWEAK INSURANCE
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Gaspra Lower Phase Vista ACTIVITY ID: GAPNGASVISO02*
START TIME: 91-302/21:52:31

Activity ID: Orbit GA Target P Inst N OAPEL GASVIS SeqgNo 02 Multi *

Title Gaspra Lower Phase Vista Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000044:00:0 91-302/21:52:31 GCA-000/00:44:29
End GCA-CDS 00000041:78:0 91-302/21:54:41 GCA-000/00:42:19
Duration 00000002:13:0 000/00:02:10 000/00:02:10
Top Label GAPNGASVIS02*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 37 Report Options Real Time Activity No

Observation Objective

This observation provides an insurance against a tweak failure by covering
the untweaked error ellipse.

Design Detail
Alias GAPSTWKINSO1l
This observation is a ride-along with a 1 filter, 4x4 SSI mosaic in IM4
(8.667 sec shutter cycle). NIMS will use the Fixed Map mode while the
scan platform slews at 0.85 mrad/sec.

Fixed Map (XM), Gain 1, Grating Start 6, Chopper 63Hz, IM4

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGSCHEMO02

POINTER C4.1Wsusan: 9/25/1991 10:15: 5

FILE:P.GAPNGSCHEMO02

CENTRAL BODY:PLUTO

MINI:m.GAPNGSCHEMO02

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 42:00:0

ACTIVITY:GAPNGSCHEMO02 DESCRIP:NIMS 102 WVLNGTH HEMISPHERES
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Gaspra Chemical Study ACTIVITY ID: GAPNGSCHEMO02 +
START TIME: 91-302/21:55:26

Activity ID: Orbit GA Target P Inst N OAPEL GSCHEM SeqNo 02 Multi +

Title Gaspra Chemical Study Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000041:11:0 91-302/21:55:26 GCA-000/00:41:34
End GCA-CDS 00000035:20:0 91-302/22:01:24 GCA-000/00:35:36
Duration 00000005:82:0 000/00:05:58 000/00:05:58
Top Label GAPNGSCHEMO2+

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 386 Report Options Real Time Activity No

Observation Objective

Study chemical heterogeneity of Gaspra usiong 102 wavelengths.

Design Detail
Alias

This OAPEL was originally the 2nd of 4 separate scans of the error ellipse
in Short Map mode at Nyquist sampling rate (0.1l mrad/sec). The first of
those scans, GSCHEMO01l, was replaced with GASPEC06 after growth in the
OPNAV-reported 1 sigma error ellipse size late in sequencing. Therefore,
GSCHEMO2 now marks the first of 3 separate error ellipse scans. In the
actual sequence, the GSCHEM03 OAPEL has been incorporated into the GSCHEMO02
activity. That is, the NIMS observation GSCHEM02 actually includes both
GSCHEM02 and GSCHEM03 OAPELS to agree with their definitions: that each
would cover each hemisphere of the error ellipse without attention to the
amount of overlap between the two strips. GSCHEM04 will then scan the
center of the error ellipse which has minimal coverage in GSCHEMO02.

Short Map (SM), Gain 1, Grating Start 2, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
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GAPNGASNAPO1

POINTER C4.1Wsusan: 9/25/1991 10:17:29

FILE:P.GAPS4FILTRO1

CENTRAL BODY:PLUTO

MINI:m.GAPS4FILTRO1

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.662 -CDS 35:00:0

ACTIVITY:GAPS4FILTRO1 DESCRIP:3X3 4-FILTER MOSAIC
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Gaspra Snapshot at Lower Phase Angles ACTIVITY ID: GAPNGASNAPO1*
START TIME: 91-302/22:01:44

Activity ID: Orbit GA Target P Inst N OAPEL GASNAP SeqgNo 01 Multi *

Title Gaspra Snapshot at Lower Phase Angles Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000034:81:0 91-302/22:01:44 GCA-000/00:35:16
End GCA-CDS 00000030:19:0 91-302/22:06:28 GCA-000/00:30:32
Duration 00000004:62:0 000/00:04:44 000/00:04:44
Top Label GAPNGASNAPOQO1*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 112 Report Options Real Time Activity No

Observation Objective

NIMS will acquire the highest spectral resolution data of Gaspra
(408 wavelengths) if captured in the NIMS field of view while SST
takes their highest resolution, four color observation of Gaspra.
Otherwise, NIMS will acquire a Fixed Map spectrum of Gaspra as the
scan platform slews into position for the next SSI frame.

Design Detail
Alias GAPS4FILTRO1

SST will shutter a 3x3 mosaic with 4 filters. As the scan platform
slews between the 4 filter sets, NIMS will be commanded through a
Special Sequence to Fixed Map mode. When the scan platform is
stationary for shuttering of the 4 filter sets, NIMS will be commanded
to Long Map mode. This NIMS mode is a variation of the NIMS Stop and
Slide Mode.

Special Sequence 13: Stop-and-Slide using Long Map and Fixed Map

Long Map (LM), Gain 1, Grating Start 0, Chopper 63Hz, IM4, Repeat 2
Fixed Map (XM), Gain 1, Grating Start 6, Chopper 63Hz, IM4, Repeat 4

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGSCHEMO04

POINTER C4.1Wsusan 1 9/25/1991 10:26:14

FILE:P.GAPNGSCHEMO04

CENTRAL BODY:PLUTO

MINI:m.GAPNGSCHEMO04

S/C EPH:/gptr/eph/EE3P-091691.t

PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 29:00:0

ACTIVITY:GAPNGSCHEMO04 DESCRIP:NIMS 102 WVLNGTH CTR ELLIPSE
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Gaspra Chemical Study ACTIVITY ID: GAPNGSCHEMO04 +
START TIME: 91-302/22:08:09

Activity ID: Orbit GA Target P Inst N OAPEL GSCHEM SeqNo 04 Multi +

Title Gaspra Chemical Study Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000028:49:0 91-302/22:08:09 GCA-000/00:28:51
End GCA-CDS 00000020:20:0 91-302/22:16:34 GCA-000/00:20:26
Duration 00000008:29:0 000/00:08:25 000/00:08:25
Top Label GAPNGSCHEMO04 +

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 401 Report Options Real Time Activity No

Observation Objective

Study chemical heterogeneity of Gaspra usiong 102 wavelengths.

Design Detail
Alias
This is the last of 3 separate scans of the error ellipse in Short Map
mode. This scan will cover the most probable position of Gaspra in the
error ellipse (center of ellipse). Scans will be done at Nyquist rate
(0.11 mrad/sec).

Short Map (SM), Gain 1, Grating Start 2, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
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GAPNGASMAPO1

POINTER C4.1Wsusan: 9/25/1991 10:30:25
FILE:P.GAPNGASMAPO01
CENTRAL BODY:PLUTO
MINI:m.GAPNGASMAPO01

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0
START:GEE 91-302/22:37:00.666
ACTIVITY:GAPNGASMAPO01

-CDS 20:00:0

DESCRIP:NIMS 17 WVLNGTHS FULL ELLIPSE
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Gaspra Chemical Heterogeneity Map ACTIVITY ID: GAPNGASMAPO01-
START TIME: 91-302/22:17:27

Activity ID: Orbit GA Target P Inst N OAPEL GASMAP SeqgNo 01 Multi -

Title Gaspra Chemical Heterogeneity Map Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000019:31:0 91-302/22:17:27 GCA-000/00:19:33
End GCA-CDS 00000015:55:0 91-302/22:21:14 GCA-000/00:15:46
Duration 00000003:67:0 000/00:03:47 000/00:03:47
Top Label GAPNGASMAPO01-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 753 Report Options Real Time Activity No

Observation Objective

Observe the distribution of composition at a compromise between
phase angle (affects spectral sensitivity) and spatial resolution.

Design Detail

Alias
The first of 2 Fixed Map observations of Gaspra, NIMS will scan the error
ellipse plus scan platform pointing errpr at 0.75 mrad/sec. The phase

angle for this Fixed Map observation is lower that the observation at
-16 Rims.

Fixed Map (XM), Gain 1, Grating Start 6, Chopper 63Hz, MPW

10/08/91
Last Changed 05/03/95 Changed By FEL 13:58:04
Galileo Activity Plan Form rev 5/95
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GAPNGASPATO01

POINTER C4.1Wsusan: 9/25/1991 10:35: 5
FILE:P.GAPSHIPHASO01

CENTRAL BODY:PLUTO
MINI:m.GAPSHIPHASO01

S/C EPH:/gptr/eph/EE3P-091691.t
PERIAPSIS:91-302/22:37:59.0

START:GEE 91-302/22:37:00.666 -CDS 15:00:0
ACTIVITY:GAPSHIPHASO01

DESCRIP:7X7 1-FILTER HIGH PHASE

5-74




Gaspra Highest Spatial Resolution Obs ACTIVITY ID: GAPNGASPATO01*
START TIME: 91-302/22:21:50

Activity ID: Orbit GA Target P Inst N OAPEL GASPAT SeqgNo 01 Multi *

Title Gaspra Highest Spatial Resolution Obs Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA-CDS 00000015:00:0 91-302/22:21:50 GCA-000/00:15:10
End GCA-CDS 00000007:39:0 91-302/22:29:30 GCA-000/00:07:30
Duration 00000007:52:0 000/00:07:40 000/00:07:40
Top Label GAPNGASPATO1*

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 351 Report Options Real Time Activity No

Observation Objective

This is the highest priority NIMS observation with the best NIMS
spatial resolution of the encounter at the lowest spectral resolution
(17 wavelengths). However, Gaspra will be observed at higher phase
angles than desired for NIMS observatiomns.

Design Detail
Alias GAPSHIPHASO1

This observation includes a SSI mosaic which affords plenty of overlap
between swaths. The slew rate was reduced as much as possible to 0.84
mrad/sec, 0.09 mrad/sec over the NIMS Nyquist rate, while still insuring
the appropriate overlap between SSI frames. Due to the priority of the
SSI science, the activity name given to this observation is SSI’s
HIPHASOl in the sequence products.

Fixed Map (XM), Gain 1, Grating Start 6, Chopper 63Hz, IM4

10/08/91
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Gaspra PCT Calibration ACTIVITY ID: GANNPCTCALO1-
START TIME: 91-303/01:35:58

Activity ID: Orbit GA Target N Inst N OAPEL PCTCAL SegNo 01 Multi -

Title Gaspra PCT Calibration Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA+CDS 00000177:00:0 91-303/01:35:58 GCA+000/02:58:58
End GCA+CDS 00000221:67:0 91-303/02:20:27 GCA+000/03:43:27
Duration 00000044:00:0 000/00:44:29 000/00:44:29
Top Label GANNPCTCALO1-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 492 Report Options Real Time Activity No

Observation Objective

NIMS will perform a PCT Calibration for better analysis of data taken
at Gaspra. This is the first full NIMS PCT Calibration that will be
unsaturated for ALL NIMS detectors.

Design Detail

Alias
NIMS will calibrate by positioning the scan platform to the PCT and taking
data in Long Map mode, Gain State 1. This is the gain state used during

Gaspra closest approach. The spacecraft will be in Alspin. Two RIMs
of the PCT Cal will be recorded: one RIM in Chopper 63Hz mode and one
RIM in Chopper Reference mode. No Dark values are taken in Chopper Ref
mode.

Long Map (LM), Gain 1, Grating Start 0, Chopper 63Hz, MPW
Long Map (LM), Gain 1, Grating Start 0, Chopper Ref, MPW
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Gaspra RCT Calibration ACTIVITY ID: GANNRCTCALO1-
START TIME: 91-303/08:40:38

Activity ID: Orbit GA Target N Inst N OAPEL RCTCAL SegNo 01 Multi -

Title Gaspra RCT Calibration Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44
Start GCA+CDS 00000597:00:0 91-303/08:40:38 GCA+000/10:03:38
End GCA+CDS 00000604:67:0 91-303/08:47:42 GCA+000/10:10:42
Duration 00000007:00:0 000/00:07:04 000/00:07:04
Top Label GANNRCTCALO1-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 259 Report Options Real Time Activity No

Observation Objective

NIMS will perform a RCT Calibration for better analysis of data taken
at Gaspra.

Design Detail
Alias

The RCT Calibration should be performed with the spacecraft -Z axis sun-
pointed =/- 8 degrees in order to satisfy sun avoidance flight rules.
After sufficient time (6.5 hours) for the RCT to equilibrate after the
RCT Heater is turned on, NIMS will position the scan platform to the RCT
and take data in Long Map mode, Gain State 1. Two RIMS of the RCT Cal
will be recorded: one RIM in Chopper Reference mode and one RIM in
Chopper 63Hz mode. No Dark values are taken in Chopper Ref mode.

Long Map (LM), Gain 1, Grating Start 0, Chopper Ref, MPW
Long Map (LM), Gain 1, Grating Start 0, Chopper 63Hz, MPW

10/08/91
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Gaspra NIMS Turn Off Sequence.

ACTIVITY 1ID: GANNTURNOFO01 -

START TIME: 91-303/10:09:37
Activity ID: Orbit GA Target N Inst N OAPEL TURNOF SegNo 01 Multi -
Title Gaspra NIMS Turn Off Sequence. Instrument NIMS
Requestor C. Byrnes Team NIMS Working Group AWG
Time System CDS Load ID EE3 Calendar Date 10/29/91 Week 44

Start GCA+CDS 00000683:00:0 91-303/10:09:37 GCA+000/11:30:35
End GCA+CDS 00000690:67:0 91-303/10:16:42 GCA+000/11:37:40
Duration 00000007:00:0 000/00:07:05 000/00:07:05
Top Label GANNTURNOFO01-

Bottom Label

Plot Key NIMS Riding Plot Key Conflict Yes
CDS Bytes 267 Report Options Real Time Activity No

Observation Objective

Turn off NIMS and turn on needed heaters.

Turn off the NIMS instrument.
Shield Heater.

Move the scan platform to the Safe,

Design Detail

Alias
Turn on the Replacement Heater and
Unstow position.

10/08/91
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Introduction to Chapter 6

Data Playback

The Gaspra data were recorded on tape during the Gaspra Encounter
and played back during the Earth 2 Encounter at a high data rate. Thus,
all of the NIMS data that were recorded during the Gaspra Encounter
were returned.

The NIMS data are stored in EDRs (Experiment Data Records)
produced by JPL-MIPS (Multi-mission Image Processing System). The
NIMS EDR is described in the NIMS Experiment Data Record SIS (Software
Interface Specification) Number 232-08. This document is part of the
Galileo Project document GLL-625-610. The NIMS EDR file name is
determined by the start time (SCLK) of the data. It begins with the
letter "N", which is followed by the partition number, RIM and MODO91
counts; the file extension is a number which represents the version
number of duplicate files. For example, if the clock is in its second
cycle and the first record’s SCLK is equal to 12345678.90.7, and this
is the first such EDR, then the file will be named: "N21234567890.1".

The MIPS-generated EDRs have a Vicar label, followed by a PDS/ISIS
label, binary header records and the data records. For archiving on
CD-ROM, the Vicar labels are detached (but kept separately on the CD)
and the file is renamed so as to conform to the 8.3 DOS file-naming
convention as follows: The initial "N" becomes an "E", the partition
number is preserved, the RIM count is split between the name and the
extension, and a final character (A,B,...) is added to the extension
to distinguish any EDRs that start in the same RIM. For example, the
MIPS EDR N21234567890.1 becomes E2123456.78A.

Along with this NIMS Guide, other files are distributed on the
NIMS EDR CD to help describe the NIMS data. Among these files are the
OBSCAT, OBSPLN and RIMCAT. The OBSCAT is very similar to the OBSTAB
described below in this chapter and as well as in its PDS label on the
CD. The OBSPLN, the planned OBSTAB, is a table similar to the planned
Obstab found in Chapter 4 of this NIMS Guide. It is also described in
its PDS label on the CD. The RIMCAT is a table which describes the
NIMS EDR data on a RIM by RIM basis. It contains one entry (row) for
each RIM of each NIMS EDR. The RIMCAT may be used to track instument
mode and state changes, etc. It too is described in its PDS label on
the CD.

The table on the following two pages, the NIMS Obstab (Observation
Table), is a time-ordered listing of the NIMS observation parameters
for the data returned from the Gaspra Encounter. It will be used for
systematic processing of the EDR data into cubes and tubes. The NIMS
Obstab found in Chapter 4 of this NIMS Guide is the Planned Obstab -
the Observation Table for the NIMS data that was sent to the
spacecraft’s tape recorder. Since all of the NIMS observations were
returned, these two tables are nearly identical.

The table on the following three pages gives a brief summary of
the NIMS data returned for the Gaspra Encounter. Since Gaspra’s



position and velocity were not well known during the planning stages
of the Gaspra observations, a large amount of empty space was scanned
in each mosaic to ensure that Gaspra would be observed. For each NIMS
EDR the SCLK range is given along with the OAPEL names of the NIMS
observations that take place during that time period. For each
observation the time ranges in which data were taken along with the
time ranges and mirror positions in which NIMS actually observed
Gaspra are listed. Of all of the NIMS Gaspra observations, only the
first observation failed to see Gaspra. The last four NIMS EDRs in
this table contain NIMS PCT and RCT calibration data.
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Introduction to Appendix A

This chapter contains a memo from the Galileo NAV Team regarding
the processing and analysis of the Gaspra OPNAV images. This memo
presents the results of the latest orbit determination analysis for
the LGA Gaspra Encounter. It contains a section on the methods used
to determine ’'B-plane’ statistics and another section describing the
Orbit Determination Simulation. The memo was scanned on a document
scanner into postscript image format. The original JPL Interoffice
Memo is GLL-NAV-91-109 dated 22. July, 1991, To: F. T. Nicholson,
From: R. M. Vaughn, Subject: "Revised Gaspra Encounter B-Plane
Statistics for EE-2’ OPNAV Schedule".



JET PROPULSION LABORATORY INTEROQFFICE MEMORANDIA
GLL-NAV.91-109
22 July 19901

TO: F. T. Nicholson
FROM: R. M. Vanghan R M V

SUBJECT: Revised Gaspra Encounter B-Plane Statistics For EE-2" OPNAV Schedule

This memo presents the results of the latest orbit determination analysis for the LGA Gaspra
encounter. It is intended as an update to the results presented in reference {1]. The primary change
for the new analvsis is the deletion of one OPNAV picture from the previous data arc of 5 pictures
and changes in times for the remaining 4 pictures. Also. a new a priori estimate of the spacecraft
state uncertainty based solely on radio data has been provided by Vince Pollmeier for use in the
simulations. This reflected the actual data that will be available for navigation based on the EE-2’
stations ailocations in effect on 6/27/91. Finally, this analysis uses the updated a priort uncertainity
for the Gaspra ephemeris parameters reported in reference [2].

1 A Short Tutorial on B-Plane Statistics

Before presenting the details of the orbit determination simulations, a short discussion of the various
methods used to quote B-plane statistics will be given. This is an attempt to clarify some misinterpre-
tations of numbers presentec in previous memos,

Figure 1 illustrates the definition of the B-plane and the navigation error eillipse. The spacecraft
is assumed to flvby a target body on a hyperbolic trajectory. The B-plane is defined to be normal to
the incoming assymptote of the hyperbola or, equivalently, normal to the velocity vector at “infinity”
where infinity is defined to be far enough away from the vertex of the hyperboia that the trajectory
essentially lies on the assymptote. The directions of the T and R axes and the B vector itself are
defined in the figure.

The B vector is defined to be the vector from the origin to that point where the assymptote {or Vg
vector) intersects the B-plare. For a typical flyby where there is significant bending of the hy perbola
due to the gravitational attraction of the target body. the tip of the B vector will be farther away from
the B-plane origin than the spacecraft at the time it intersects the B-plane. Also, closest approach will
generallv occur after the spacecraft intersects the B-plane when its position reaches the vertex of the
hvperbola. The navigation team internally uses the tip of the B vector as its aimpoint. The B vector
corresponding to a desired closest approach geometry is automatically computed by the navigation
software. Usuallv the coordinates of the B vector are of interest only within the navigation team. In
the case of the Gaspra flvby where there is almost no gravitational bending of the spacecraft trajectory.
the tip of the B vector is virtually identical to the spacecraft position at closest approach.

The navigation error ellipse defines the uncertainty associated with hitting the aimpoint in the
B-plane. The navigation estimation technique is formulated using Gaussian, or normal. probability
distributions. Let the R and T components of B be denoted by B - R and B - T. respectively. The
statistics of these compenents are assumed to follow the two-dimensional Gaussian distribution with



INCOMING ASYMPTOTE DIRECTION

PLANE L TO
INCOMING

ASYMPTOTE\

TARGET 3
PLANET

)

HYPERBOLIC PATH

v OF SPACECRAFT
S ANY:

e

/
/
/
\
\ yE)
2
-4

\‘
o
TRAJECTORY Eﬁg‘;e
PLANE

. ERROR ELLIPSE ORIENTATION
- ] ~ ..h - -
B = MISS PARAMETER = = (S x H), i.e., B x (VoS = H
H = ANGULAR MOMENTUM VECTOR

Ve = VELOCITY AT INFINITY

? = PARALLEL TO ECLIPTIC PLANE AND NORMAL 0%
R =%x?
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probabilitv density function
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where ¢r and or are the standard deviations for each component and pgr is the correlation coefficient
between them. The concept of an error ellipse arises naturally when dealing with this type of distriba-
rion since contours of constant value of far are ellipses. The size and orientation of the B-plane error
ellipses are determined by the values of gg. or and pgr. The standard deviations g and o1 are the
lo B- R and B - T values that have been reported in previous memos such as reference |1] discussing
navigation performance for the Gaspra encounter. The correlation coefficient pgr. which would also
be required to reconstruct the error ellipse. has not been reported.

A simple rotation of coordinates can be found for any two dimensional normal distribution such such
that the correlation coefficient is zero in the new coordinate sysiem. This is another of the standard
ways of reporting navigation B-plane performance. Instead of giving op, or and par values. the two
standard deviations in this special rotated coordinate system are given along with the rotation angle
between the original R and T axes and the new coordinate system. These numbers correspond to
the semi-major and semi-minor axes lengths of the error ellipse (SMAA and SMIA in Figure 1) and the
rotation angle from the T axis to the semi-major axis measured positive clockwise {8 in Figure 1). The
standard deviations in B - R and B - T are related to SMAA, SMIA and & as shown below:

or = /(SMAAsin8)? + (SMIAcosf)?

or = /(SMAAcos8)? + (SMIAsind)?

In this memo. 1o SMAA and SMIA values and the associated 8 values will be included along with the leo
B - Rand BT values.

The probability of the aimpoint being within a certain area in the B-plane is defined to be the
intergral of the probability density function far over that area. Usually this integral is quite difficult
to evaluate for an area of arbitrary shape. However, if the area of interest is defined to be an ellipse
centered on the nominal aimpoint with semi-major and semi-minor axes lengths of .VSMAA and .VSMIA
and an orientation angle 8, integrating frr gives

p(No)=1-e V)2

The fact that this integral results in an analytic formula for the probability of being inside an Vo
error ellipse is related to the fact that the contours of constant value of frr form ellipses in the B-
plane. These are just two of the many special properties of the two-dimensional Gaussian probability
distribution. Some probability values computed from the above equation for various values of .V are
given in the table below:

N | p(NVo)
1.00 | 39.35%
2.00 | 86.47%
2.24 | 91.86%
3.00 | 98.39%
4.00 | 99.97%

Note that these values are not the same as the probabilities of being within .¥o of the nominal value
for a one-dimensional Gaussian distribution.



2 OD Simulation Description and Results

The rrajectory ised for this analy:is has Gaspra fvby at 1600 km radial distance. 3.9° N aciipric latitide
on the darkside with closest approach at 22:39:02 UTC on 10/29/91 1DOY 302 This trajectory has
nearlv constant clock angle during approach as desired for rhe science observations in EE-3". The recent
change in fivby rime ro 22:37:00.687 UTC would have no appreciable affect on the results of the OD
simulations.

Two optical data arcs were compared in this study. Both had 4 pictures in the period between 53
and % days before Gaspra closest approach. For convenience in the subsequent discussion. these two
schedules will be referred to as ON1 and ON2. ON1 and ON2 are identical except for the placement of
OPNAV #1 which occurs 2 days later for ON2. The ON1 OPNAV picture schedule matches OPNAV
commands in the preliminary cruise profile package for EE-2’. SCP 005 has been approved to move
OPNAV #1. The ON2 OPNAV picture schedule is to be considered the current baseline schedule.
The change should be implemented in the final cruise profile package for EE-2. The actual times and
target stars for these two schedules are shown below:

Picture # Time of Shutter Star Content
SCET (UTC) | Encounter Relative Time

1 91-249/20:22 | -53d  02:17 184489 (magnitude 9.0. spectral class F'3)
90141 (magritude 10.7. spectrai class K6)

3 91-271/02:45 | -31d  19:54 184459 (magnitude 9.1. spectrai class A2)

4 (OND) 91-284/22:30 | -18d 00:09 184459 (magnitude 9.1, spectral class A2)

4 (ON2) 91-286/21:48 | -16d 00:31

5 91-294/14:00 -8d  08:39 184459 (magnitude 9.1, spectral class A2)

Optical data was weighted at 1 pixel for Gaspra images and 0.5 pixel for star images. Gaspra center-
finding errors in pixel and line were included as consider parameters with a priori uncertainties of 15%
of the image diameter. EME30 camera pointing angles for each picture were estimated as stochastic
parameters with a priori uncertainty of 0.1° for, RA and DEC. The a priori uncertainty for TWIST
was assumed to be 10.0° for OPNAV pictures #1 and 3. Three cases for the a priori uncertainty for
TWIST for OPNAV pictures #4 and 5 were investigated. The TWIST uncertainty assumptions for
these three cases and the resulting B-plane statistics are presented below.

Case 1 The first case assumed a TWIST uncertainty of 0.25° for both pictures 4+ and 5. This is
considered the baseline case and represents the best performance that can be expected if all OPNAV
pictures are successfully returned and processed. This TWIST uncertainty assumes successful use of
the single-frame mosaic technique to image multiple dim stars around Gaspra at the times of the last
two QP NAV observations.

Table 1 shows the nominal (l¢) B-plane statistics after incorporation of each OPNAV picture for
case 1 for OPNAV pictures schedules ON1 and ON2. The table also lists the a priori B-plane statistics
from the radio data solution.

Case 2 The second case assumed a TWIST uncertainty of 10.0° for picture 4 and 0.25° for picture 5.
This represents the case where dim stars cannot be seen in picture 4. Picture 4 is more vulnerable to
loss of the dim star images required to measure TWIST since it will occur in the scan platform polar
region. It should be possible to get the dim star images in picture 35 since a turn wil be done to place
the observation in the scan platform equatorial region.



lr B-Plane Errors
Picture B-R B-T SMAA SHIA # Time-ol-Flight

Time ikmi (km) tkmy {(km) (%) {<ag|
Radio Cnly ¢ 1727 L1723 1727 1173 901 125
(-33¢ 1673 1130 1673 lL31 <901 1w
G-31° ! 139.5 106.0 160.2 10530 983 1I7.5

ON1 OPNAV Picture Schedule
G-132 113.5 91.1 113.5 91.2 91.0 16.3
G-34 0.8 609 732 3354 60.1 142
ON2 OPNAV Picture Schedule
G-16* F10T .4 RT3 107.3 874 3533 16.0
G-»? 69.5 600 740 343 396 14.1

Table 1: Gaspca B-plane Statistics for Case 1

Table 2 shows the nominal (1¢) B-planre statistics after incorporation of OPNAV pictures 4 and 3
for case 2 for OPNAV picture schedules ON1 and ON2. The statistics prior to incorporation of OPNAV
4 are unchanged from case 1 since the new assumptions for case 2 applied only to the last two pictures.
The B-plane statistics in Table 1 for G — 53d and G — 31d are the same for case 2.

1o B-Plane Errors

Picture | B- R B-T SMAA SMIA 4  Time-of-Flight
Time | (km) (km) (km) (km) (°) (sec)
ON1 QPNAV Picture Schedule

G-18¢ 1144 102.8 1153 101.8 74.8 173

G-8¢ 72.0 647 78.6 56.5 54.8 4.4

QN2 OPNAY Picture Schedule

G-16° 112.2 999 116.6 94.8 623 17.1

G-8¢ 1.8 643 79.0 351 34.3 144

Table 2: Gaspra B-plane Statistics for Case 2

Case 3 The third case assumed a TWIST uncertainty of 10.0° for both pictures 4 and 3. This is
included as a worst case scenario in which dim stars are not visible in any of the OPNAV pictures. It
does, however, assume that all 4 pictures are successfully returned and processed.

Table 3 shows the nominal (lo) B-plane statistics after incorporation of OPNAV picture 3 for
case 3. The statistics prior to incorporation of OPNAV 4 are unchanged from case 1 since the new
assumptions for case 3 applied only to the last two pictures. The B-plane statistics in Table | for
(5 - 33d and G - 31d are the same for case 3. Furthermore, the statistics after incorporation of OPNAV
4 for this case are identical to those given for G — 184 and G — 164 in Table 2 for case 2 since the
TWIST uncertainty was changed for OPNAV picture 5 only.



le B-Plane Errors
Picture - - F B.T SMAA SMIA 4 Time-of-Flight
Time  tkm) {(km} km) (kmy (™) {sec)
ON1 OPNAV Picture Schedule
(1=t 4.5 3.3 1125 367 510 139
ON2 OPNAV Picture Schedule
(-3 039 i 1132 353 5309 16.0

Table 3: Gaspra B-plane Statistics for Case 3
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