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MISSION OVERVIEW

This is the 11th flight of Atlantis and the 46th for the space
shuttle.

The flight crew for the STS-45 mission is commander Charles
F. Bolden; pilot Brian Duffy; mission specialists Kathryn (Kathy) D.
Sullivan, David (Dave) C. Leestma, and C. Michael (Mike) Foale;
and payload specialists D. Dirk Frimout of the European Space
Agency and Byron K. Lichtenberg. The crew will be divided into a
blue team, consisting of Duffy, Sullivan, and Frimout, and a red
team, comprising Leestma, Foale, and Lichtenberg. Bolden is not
assigned to a team and is free to adjust his hours, as necessary. Each
team will work consecutive 12-hour shifts, providing for around-
the-clock operations.

STS-45’s primary mission objective is to provide the orbiter
Atlantis and the Spacelab pallet as a science platform for experi-
ments on the Atmospheric Laboratory for Applications and Science
(ATLAS) 1 payload. ATLAS-1’s objective is to conduct science
investigations to measure the variation in solar output and its effect
on the Earth’s atmosphere. It consists of a series of 12 atmospheric
physics, solar physics, space plasma physics, and astronomy experi-
ments.

Atmospheric Physics

e Atmospheric Trace Molecule Spectroscopy (ATMOS) will map
trace molecules in the middle atmosphere by measuring the
absorption of infrared radiation. The sunlight that passes
through the Earth’s atmosphere during orbital sunrises and sun-
sets will be recorded. The wavelengths of light will identify
molecules and their locations.

+ Millimeter Wave Atmospheric Sounder (MAS) will make
simultaneous measurements of day/night concentrations of

ozone, middle atmosphere temperature, and trace molecules
involved in the creation/destruction of ozone.

o Atmospheric Lyman-Alpha Emissions (ALAE) will spectro-
scopically measure common hydrogen and deuterium in the ter-
restrial atmosphere in order to understand the evolution of
atmospheres and their dynamics.

+  Grille Spectrometer will study global atmospheric composition
between 9 miles and 90 miles. High-resolution infrared spec-
troscopy measurements are made primarily in solar occultation.

o Imaging Spectrometric Observatory (ISO) will determine
upper atmosphere photochemistry, composition of energetics,
and stratospheric OH by emission spectroscopy. ISO will mea-
sure airglow over a wavelength range extending from extreme
ultraviolet to near infrared.

» Energetic Neutral Atom Precipitation (ENAP) will measure
faint emissions at nighttime arising from fluxes of energetic
neutral atoms in the thermosphere. ENAP measurements will
be made using the ISO hardware.

Solar Physics

s Active Cavity Radiometer (ACR) and Solar Constant (SOL-
CON) will use precise instruments to measure ultraviolet light
through infrared radiation. Through slightly different tech-
niques, each experiment will determine a value for the solar
constant, and the values will be compared. Instrument accuracy
and solar variations will be determined.

e  Solar Spectrum (SOLSPEC) will measure ultraviolet through
infrared solar radiation to determine how the amounts of these
energies change over time and where they are absorbed in the
atmosphere.



+ Solar Ultraviolet Spectral Irradiance Monitor (SUSIM) will
determine both long-term and short-term variations of the total
ultraviolet flux emitted by the sun.

Space Plasma Physics

«  Atmospheric Emissions and Photometric Imaging (AEPI) will
study selected atmospheric phenomena, together with natural
and artificial auroras. It will use visible imaging with a Z-axis
gimbaled photometer.

» Space Experiments With Particle Accelerators (SEPAC) will
carty out active experiments on Earth’s ionosphere and magne-
tosphere including vehicle charge neutralization, beam plasma
physics, and beam-ionosphere interactions.

Astronomy

¢ Far Ultraviolet Space Telescope (FAUST) will observe faint
astronomical sources in the far ultraviolet (extended and point
sources).

STS-45 is the first Spacelab mission dedicated to NASA's Mis-
sion to Planet Earth, a large-scale, unified study of Earth as a single
dynamic system. ATLAS-1 represents the first of up to nine ATLAS
missions to study the composition of the middle atmosphere and its
possible variations due to solar changes over the course of an
11-year solar cycle. During that period, solar flares, sunspots, and
other magnetic activity in the sun change from one extreme to the
other and back. Throughout the ATLAS series, scientists will gather
new information to better understand how the atmosphere reacts to
natural and human-induced atmospheric changes. The knowledge
will help man identify measures that will keep Earth suitable for life
for future generations.

ATLAS-1 instruments were originally flown on the Spacelab 1
and Spacelab 3 missions, demonstrating the shuttle’s capability to

return sophisticated instruments to the ground for refurbishment and
updating and to refly multimission instruments at intervals required
by their scientific goals.

ATLAS-1 is a NASA mission with an international payload; the
European Space Agency provides operational support for the Euro-
peaninvestigations. ATLAS is managed by NASA’s Marshall Space
Flight Center, Huntsville, Ala. '

Secondary objectives for STS-45 include the following: Shuttle
Solar Backscatter Ultraviolet (SSBUV) 4 experiment; Space Tissue
Loss (STL) 1; Radiation Monitoring Equipment (RME) III; Visual
Function Tester (VFT) II; Cloud Logic To Optimize Use of Defense
Systems (CLOUDS) 1A; getaway special experiment G-229; Inves-
tigations Into Polymer Membrane Processing (IPMP); Shuttle Ama-
teur Radio Experiment (SAREX) II; and the Ultraviolet Plume
Instrument (UVPI), a payload of opportunity.

The SSBUV-4 experiment, managed by NASA's Goddard
Space Flight Center, will provide readings-of global ozone to aid in
the calibration of solar backscatter ultraviolet instruments being
flown concurrently on free-flying satellites, including the Upper
Atmosphere Research Satellite.

STL-1 is an Air Force experiment designed to study the effects
of weightlessness on body tissues. Drugs to prevent tissue loss will
be tested to determine their effectiveness,

Attached cargo operations will be performed with one getaway
special (GAS) canister experiment, G-229, sponsored by GTE Lab-
oratories. It will compare gallium arsenide crystals melted and
regrown in space with those grown on Earth under a variety of
conditions that modify convective effects.

The research objective of the IPMP payload, sponsored by the
Battelle Advanced Materials Center, a NASA center for the com-
mercial development of space, is to investigate the formation of
polymer membranes in microgravity. IPMP research could lead to
possible advances in filtering technologies.



SAREX-II, sponsored by NASA, the American Radio Relay
League/Amateur Radio Satellite Corporation, and the Johnson
Space Center Amateur Radio Club, will establish crew voice com-
munication with amateur radio stations within the line of sight of the
orbiter.

VFT-11 is an Air Force experiment that will study the effects of
weightlessness on human vision, The crew will look into a hand-
held, battery-powered testing device.

RME-I1], also sponsored by the Air Force, will measure the ion-
izing radiation levels in the orbiter crew compartment.

CLOUDS-1A is a DOD-sponsored payload that will quantify
variations in apparent cloud cover as a function of the angle at which
clouds of various types are viewed and develop meteorological
observation models for various cloud formations. The data will be
used to provide a more efficient assessment of relevant cloud char-
acteristics that impact DOD systems.

The UVPI is a DOD payload of opportunity located on the Low-
Power Atmospheric Compensation Experiment (LACE) satellite, a
Strategic Defense Initiative Organization satellite in low Earth orbit.
UVPI’s sensors will be trained on the orbiter to obtain imagery
and/or signature data to calibrate the sensors and to observe orbiter
jet firings during cooperative encounters of the orbiter with the
LACE satellite.

Ten detailed test objectives and 14 detailed supplementary
objectives are scheduled to be flown on STS-45.

Mission Insignia

e



MISSION STATISTICS

Vehicle: Atlantis (OV-104), 11th flight

Launch Date/Time:
3/23/92  8:01 am., EST
7:01 am., CST
5:01 am,, PST

Launch Site: Kennedy Space Center (KSC), Fla.—Launch Pad 39A
Launch Window: 2 hours, 30 minutes

Mission Duration: 7 days, 22 hours, 7 minutes

Landing: Nominal end-of-mission landing on orbit 127

3/31/92  6:08 am,, EST

5:08 am., CST
3:08 am., PST

Runway: Nominal end-of-mission landing on runway 15, Kennedy
Space Center, Fla, Weather altemates are Edwards Air Force Base
(EAFB), Calif., and Northrup Strip (NOR), White Sands, NM.

Transatlantic Abort Landing: Zaragoza, Spain; alternates are
Moron, Spain, and Ben Guerir, Morocco

Return to Launch Site: KSC
Abort-Once-Around: NOR; altemnate is EAFB

Inclination: 57 degrees

Ascent: The ascent profile for this mission is a direct insertion.
Only one orbital maneuvering system thrusting maneuver, referred
to as OMS-2, is used to achieve insertion into orbit. This direct-in-
sertion profile lofts the trajectory to provide the earliest opportunity
for orbit in the event of a problem with a space shuttle main engine.

The OMS-1 thrusting maneuver after main engine cutoff plus
approximately 2 minutes is eliminated in this direct-insertion ascent
profile. The OMS-1 thrusting maneuver is replaced by a 5-foot-per-
second reaction control system maneuver to facilitate the main pro-
pulsion system propellant dump.

Altitude: 160-nautical-mile (184-statute-mile) circular orbit

Space Shuttle Main Engine Thrust Level During Ascent:
104 percent

Space Shuttle Main Engine Locations:
No. 1 position: Engine 2024
No. 2 position; Engine 2012
No. 3 position: Engine 2028
Total Lift-off Weight: Approximately 4,500,696 pounds

Orbiter Weight, Including Cargo, at Lift-off: Approximately
233,069 pounds

Orbiter (Atlantis) Empty, and 3 SSMEs: Approximately 172,293
pounds

Payload Weight Up: Approximately 17,734 pounds

Payload Weight Down: Approximately 17,734 pounds



Orbiter Weight at Landing: Approximately 205,276 pounds

Payloads—Payload Bay (*denotes primary payload): Atmo-
spheric Laboratory for Applications and Science (ATLAS) 1.*
Shuttle Solar Backscatier Ultraviolet (SSBUV) 4, getaway special
experiment G-229

Payloads—Middeck: Space Tissue Loss (STL) 1, Radiation Moni-
toring Equipment (RME) I, Visual Function Tester (VFT) 11,
Cloud Logic To Optimize Use of Defense Systems (CLOUDS) 1A,
Investigations Into Polymer Membrane Processing (IPMP), Shuttle
Amateur Radio Experiment (SAREX) II

Flight Crew Members:
Commander: Charles F. Bolden, third space shuttle flight

The commander is not assigned to a team and may adjust his
hours, as necessary.

Blue Team:

Pilot: Brian Duffy, first space shuttle flight

Mission Specialist 1: Kathryn (Kathy) D. Sullivan, third space
shuttle flight

Payload Specialist 1: D. Dirk Frimout, European Space
Agency, first space shuttle flight

Red Team:

Mission Specialist 2: David (Dave) C. Leestma, third space
shuttle flight

Mission Specialist 3: C. Michael (Mike) Foale, first space
shuttle flight

Payload Specialist 2: Byron K. Lichtenberg, second space
shuttle flight

Each team works approximately 12 hours followed by 12 hours
off duty. Bolden, Duffy, and Leestma make up the orbiter crew,
which will operate the shuttle and Spacelab systems monitored by
the Mission Control Center at Johnson Space Center (JSC). Sulli-
van, Frimout, Foale, and Lichtenberg form the science crew, which
will operate the ATLAS-1 experiments monitored by the Payload
Operations Control Center at Marshall Space Flight Center (MSFC).

Ascent Seating:

Flight deck, front left seat, commander Charles F. Bolden

Flight deck, front right seat, pilot Brian Duffy

Flight deck, aft center seat, mission specialist David (Dave) C.
Leestma

Flight deck, aft right seat, mission specialist C. Michael (Mike)
Foale

Middeck, mission specialist Kathryn (Kathy) D. Sullivan

Middeck, payload specialist D. Dirk Frimout

Middeck, payload specialist Byron K. Lichtenberg

Entry Seating:

Flight deck, front left seat, commander Charles F. Bolden

Flight deck, front right seat, pilot Brian Duffy

Flight deck, aft center seat, mission specialist Kathryn (Kathy)
D. Sullivan

Flight deck, aft right seat, mission specialist David (Dave) C.
Leestma

Middeck, mission specialist C. Michael (Mike) Foale

Middeck, payload specialist D. Dirk Frimout

Middeck, payload specialist Byron K. Lichtenberg



Extravehicular Activity Crew Members, If Required:

Extravehicular (EV) astronaut 1: Kathryn (Kathy) D. Sullivan
EV-2; C. Michael (Mike) Foale

Intravehicular Astronaut: David (Dave) C. Leestma
STS-45 Flight Directors:

Ascent/Entry: Jeff Bantle

Orbit 1 Team: Bob Castle

Orbit 2 Team (lead):; Rob Kelso
Orbit 3 Team: Linda Ham

Entry: Automatic mode until subsonic, then control stick steering
Notes:

« The remote manipulator system is not installed in Atlantis’s
payload bay for this mission

» The gally is installed in Atlantis’s middeck

¢ CLOUDS-1A observation opportunities will be evaluated in
real time for the actual flight profile

« Exercise for the payload specialists is scheduled once mid-
flight and once near the end of flight
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MISSION OBJECTIVES

Primary Payload .

— Aimospheric Laboratory for Applications and Science
(ATLAS) 1

Secondary Payloads .
— Payload Bay
o Shuttie Soiar Backscatier Ultraviolei (SSBUV) 4

+  Getaway special experiment G-229

Space Tissue Loss (STL) 1
Radiation Monitoring Equipment (RME) III
Visual Function Tester (VFT) II

Cloud Logic To Optimize Use of Defense Systems
(CLOUDS) 1A

Investigations Into Polymer Membrane Processing
(IPMP)

Shuttle Amateur Radio Experiment (SAREX) II

« Development Test Objectives/Detailed Supplementary
— Middeck Objectives



Flight Day 1

Launch
OMS-2
Unstow cabin

Priority Group B powerdown

Spacelab activation
Payload activation
SAREX setup
STL-1 initiation
RME-III activation
SAREX operations
Group A GAS
VFT-II operations
SSBUYV activation
RCS bumn
ATLAS-1 operations

Flight Day 2

ATLAS-1 operations
VFT-1I operations
SAREX operations

Flight Day 3

ATL.AS-1 operations
IPMP operations
VFT-11 operations
SAREX operations
RCS burn

FLIGHT ACTIVITIES OVERVIEW

Flight Day 4

ATLAS-1 operations
VFT-II operations
SAREX operations
Group B GAS

Flight Day 5

ATLAS-1 operations
VFT-II operations

Flight Day 6

ATLAS-1 operations
VFT-1I operations
SAREX operations
RCS bumn

Flight Day 7

ATLAS-1 operations
VFT-I operations
Crew press conference
RCS hot-fire test

FCS checkout

Flight Day 8

ATLAS-1 operations
VFT-II operations
Payload deactivation
Cabin stow

Spacelab deactivation
SSBUYV deactivation
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Priority Group B powerup
Deorbit preparation
Deorbit burn

Landing

Notes:

Each flight day includes a number of scheduled housekeeping
activities. These include inertial measurement unit alignment, sup-
ply water dumps (as required), waste water dumps (as required), fuel

cell purge, Ku-band anienna cable repositioning, and a daily private
medical conference.

Due to power requirements and the length of the mission, an
equipment powerdown (referred to as a Group B powerdown) is
executed on flight day 1 to conserve cryogenics for a full mission
duration plus two extension days (if required). Powerdown activities
include powering off three of Atlantis’s four CRTS, placing three of
Atlantis’s five general-purpose computers on standby, placing one
of Atlantis’s three inertial measurement units on standby mode, and
powering off three of Adantis's eight flight-critical multiplexers
(two forward, one aft).
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STS-45 CREW ASSIGNMENTS

* Denotes primary responsibility
Commander (Charles F. Bolden):

Overall mission decisions ,

Orbiter—APU/hydraulics, caution and warning, DPS*
ECLSS,* FDF, GN&C,* IFM, medical, OMS/RCS

Payload—VFT, IPMP, CLOUDS,* G-229

DTOs/DSOs—DTO 623; DSOs 317, 473, 603B, 608, 611, 614,
and 621

Pilot (Brian Duffy):

Orbiter—APU/hydraulics,* caution and warning,* commu-
nications/instrumentation,* EPS,* FDF,* GN&C, mechan-
ical, medical, MPS,* OMS/RCS*, PGSC

Payload—SSBUYV, RME, VFT, IPMP,* SAREX*

DTOs/DSOs—DTO 728;* DSOs 473, 611, 613, and 614

Other—Earth observations

Mission Specialist 1 (Kathryn [Kathy] D. Sullivan):

Orbiter—crew equipment,* photo/TV

Payload—ATLAS,* STL*

DTOs/DSOs—DTOs 633 and 648*; DSOs 473, 603B, 614, and
621

Other—Earth observations,* extravehicular astronaut

Mission Specialist 2 (David [Dave] C. Leestma):

Orbiter—communications/instrumentation, DPS, ECLSS, EPS,
IFM, * mechanical,* medical,* MPS, photo/TV*

Payload—SSBUV,* VFT, SAREX, CLOUDS, G-229*

DTOs/DSOs—DTOs 623, 633,* and 648; DSOs 473, 611, 612,
and 621

Other—Earth observations, intravehicular astronaut*

Mission Specialist 3 (C. Michael [Mike] Foale):

Orbiter—crew equipment, IFM, PGSC
Payload—ATLAS, STL, RME,* VFT*
DTOs/DSOs—DTO 728; DSO 417, 473, 603B, and 621
Other—extravehicular astronaut

Payload Specialist 1 (D. Dirk Frimout):

Payload—ATLAS
DTOs/DS0s—DSO0s 473, 604, 607, 612, 613, and 621

Payload Specialist 2 (Byron K. Lichtenberg):

Payload—ATLAS
DTOs/DSOs—DSOs 473, 603B, 604, 614, and 621
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Members ofthe STS-45 crew (front row, from left) are mission commander Charles F. Bolden and pilot Brian Duffy. In the back row
are payload specialist Byron K. Lichtenberg, mission specialists C. Michael Foale and David C. Leestma, payload commander
Kathryn D. Sullivan, and payload specialist D. Dirk Frimout
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