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MISSION OVERVIEW

This is the fifth flight of Atlantis and the 30th in the space
transportation system

The flight crew for the STS-34 mission consists of com-
mander Donald E. Williams; pilot Michael J. McCulley; and mis-
sion specialists Shannon W. Lucid, Ellen S. Baker and Franklin R.
Chang-Diaz.

The primary objective of this five-day mission is to deploy
the Galileo spacecraft mated with an inertial upper stage. After the
deployment of the Galileo spacecraft with its IUS from Atlantis’
payload bay, the IUS will insert Galileo into a Venus-Earth-Earth
gravity assist (VEEGA) trajectory to Jupiter.

The deployment of the Galileo spacecraft and IUS from
Atlantis’ payload bay is scheduled to nominally occur on the fifth
orbit at a mission elapsed time of six hours and 22 minutes.
Backup deployment opportunities are available on orbits 6, 7 and
15, with contingency capabilities on orbits 18 and 19.

The first stage of the IUS’ solid rocket motor will nominally
ignite just before orbit 6A (the ascending node) begins approxi-
mately one hour after the IUS and Galileo spacecraft are
deployed. (Each orbit begins after Atlantis crosses the equator on
its ascending node.) Ignition of the second-stage SRM of the IUS
occurs approximately two minutes after the first stage cuts off.
After the boost out of Earth orbit, the IUS separates from Gali-
leo, and Galileo will fly past Venus and twice by the Earth in grav-
ity assist maneuvers to pick up enough speed to reach Jupiter. Tra-
vel time from launch to Jupiter is a little more than six years.

Galileo is a NASA mission designed to study Jupiter’s atmo-
sphere, satellites and surrounding magnetosphere. It was named
for the Italian Renaissance scientist who discovered Jupiter’s
major moons with the first astronomical telescope.

This mission will be the first to make direct measurements
from an instrumented probe within Jupiter’s atmosphere and the

first to conduct long-term observations of the planet and its mag-
netosphere and satellites from orbit around Jupiter. It will be the
first orbiter and atmospheric probe sent to any of the outer
planets.

On the way to Jupiter, Galileo will also observe Venus, the
Earth-moon system, one or two asteroids and various phenomena
in interplanetary space.

The Galileo spacecraft was prepared by the Jet Propulsion
Laboratory, Pasadena, Calif.

Eight other payloads, referred to as secondary payloads, will
be carried aboard Atlantis on this mission.

The Shuttle Solar Backscatter Ultraviolet instrument in
Atlantis’ payload bay was developed by NASA to calibrate similar
ozone-measuring instruments on the National Oceanic and Atmo-
spheric Administration’s TIROS satellites (NOAA-9 and 11).

The Polymer Morphology Experiment is a 3M-developed
organic material-processing experiment designed to explore the
effects of microgravity on polymeric materials as they are pro-
cessed in space. The samples of polymeric materials being studied
in this experiment are thin films (25 microns or less) approximately
25 millimeters in diameter. The experiment is contained in two sep-
arate, hermetically sealed containers mounted in Atlantis’
middeck.

The IMAX camera project is a collaboration between NASA
and the Smithsonian Institution’s National Air and Space Museum
to document significant space activities using the IMAX film
medium. This system, developed by IMAX Systems Corporation,
Toronto, Canada, uses specially designed 70mm cameras and pro-
jectors to record and display very high definition, large-screen
motion pictures. IMAX will be used on this mission to cover the
deployment of Galileo and gather material on Earth observations
from space for IMAX films to succeed “The Dream Is Alive.”
IMAX is located in Atlantis on this mission.



The Mesoscale Lightning Experiment for this mission is
designed to obtain nighttime images of lightning in order to better
understand the global distribution of lightning, the interrelation-
ships of lightning events in storms that are close together, and the
relationships of lightning, convective storms and precipitation.
Cameras in Atlantis’ payload bay will record lightning directly
below Atlantis, and, if time permits, the flight crew will also use
handheld 35mm cameras to photograph lightning in storm sys-
tems not direcily below Atlantis’ ground track.

The Air Force Maui Optical Site tests allow ground-based
electro-optical sensors located on Mt. Haleakala on Maui,
Hawaii, to collect imagery and signature data for Atlantis during
cooperative overflights while Atlantis is performing reaction con-
trol system thruster firings, water dumps, or payload light activa-
tion. The data are used to support the calibration of AMOS sen-
sors and the validation of spacecraft contamination models.

The Growth Hormone Concentration and Distribution in
Plants Experiment is designed to determine the effects of micro-

gravity on the concentration, turnover properties and behavior of
the plant growth hormone, auxin, in the tissue of shoots of corn
(Zea mays). Mounted in foam blocks inside two standard middeck
lockers, the equipment consists of four plant canisters, two gas-
eous nitrogen freezers and two temperature recorders. A total of
228 seeds will have been “planted” in special filter paper-Teflon
tube holders no more than 56 hours before the flight. The lockers
will be installed during the last 14 hours before the launch. The
seeds will remain in total darkness throughout the mission.

The Sensor Technology Experiment is a radiation detection
experiment designed to measure the natural radiation background.
It is a self-contained experiment with its own power, sensor, com-
puter control and data storage. It is stowed in a standard middeck
locker, where it will remain throughout the flight.

The zero-gravity growth of ice crystals student experiment
will observe the geometric ice crystal shapes formed at super-
cooled temperatures below zero degrees Celsius without the influ-
ence of gravity, The experiment is located in Atlantis’ middeck.
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STS-34 MISSION STATISTICS

Launch: Launch window duration increases from a minimum of
nine minutes to a maximum of 47 minutes in the middle, then
decreases to nine minutes at the end of the launch window on
Nov. 21.

10/12/89 1:29 p.m, EDT

12:29 p.m. CDT

10:29 a.m. PDT

Mission Duration: 120 hours (five days), two hours, 45 minutes
Landing: Nominal end of mission is on orbit 82.

10/17/89 4:14 p.m. EDT
3:14p.m. CDT
1:14 p.m. PDT

Inclination: 34.30 degrees, first flight at this inclination

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-insertion profile lifts 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 two minutes is eliminated in this direci-
insertion ascent profile. The OMS-1 thrusting maneuver is
replaced by a S5-foot-per-second reaction control system
maneuver to facilitate the main propulsion system propellant
dump.

Altitude: 160 nautical miles (184 statute miles) by 161 nautical
miles (185 statute miles), then 161 nautical miles (185 statute
miles) by 178 nautical miles (204 statute miles)

Space Shuttle Main Engine Thrust Level During Ascent:
104 percent

Total Lift-off Weight: Approximately 4,523,129 pounds

Orbiter Weight, Including Cargo, at Lift-off: Approximately
257,012 pounds

Payload Weight Up: Approximately 49,013 pounds
Payload Weight Down: Approximately 10,625 pounds
Orbiter Weight at Landing: Approximately 194,938 pounds

Payloads: Galileo/IUS-2, SSBUV-01, IMAX-02, PM-0!, GHCD,
STEX, MLE-03, AMOS-03, and student experiment SE 82-15

Flight Crew Members:

Commander: Donald E. Williams, second space shuttle flight

Pilot: Michael J. McCulley, first space shuttle flight

Mission Specialist 1: Shannon W. Lucid, second space shuttle
flight

Mission Specialist 3: Ellen S. Baker, first space shuttle
flight

Mission Specialist 2: Franklin R. Chang-Diaz, second space
shuttle flight

Ascent Seating:
Flight deck front left seat, commander Donald Williams
Flight deck front right seat, pilot Michael McCulley
Flight deck aft center seat, MS-2, Franklin Chang-Diaz
Flight deck aft right seat, MS-1, Shannon Lucid
Middeck, MS-3, Ellen Baker

Entry Seating:
Flight deck aft right seat, MS-3, Ellen Baker
Middeck, MS-1, Shannon Lucid

Extravehicular Activity Crew Members, If Required:
EV-1 would be Franklin Chang-Diaz and EV-2 would be
Ellen Baker.



Angle of Attack, Entry: 40 degrees

Entry: Automatic mode will be used until subsonic; then control
stick steering (CSS) mode will be used.

Runway: Nominal end-of-mission landing will be on dry lake bed
Runway 17 at Edwards Air Force Base, Calif.

Notes:

® The remote manipulator system is not installed in Atlantis’ pay-
load bay for this flight. The galley is installed in the middeck of
Atlantis for this flight.

¢ The text and graphics system is the primary mode of text uplink
and can only uplink images using the Ku-band. TAGS consists
of a facsimile scanner on the ground that sends text and graphics
through the Ku-band communications system to the text and
graphics hard copier in the orbiter. The hard copier is installed
on a dual cold plate in avionics bay 3 of the crew compartment
middeck and provides an on-orbit capability to transmit text
material, maps, schematics, maneuver pads, general messages,
crew procedures, trajectory and photographs to the orbiter
through the two-way Ku-band link using the Tracking and Data
Relay Satellite system. It is a high-resolution facsimile system
that scans text or graphics and converts the analog scan data
into serial digital data. Transmission time for an 8.5- by 11-inch
page can vary from approximately one minute to 16 minutes,
depending on the hard-copy resolution desired.

The text and graphics hard copier operates by mechanically
feeding paper over a fiber-optic cathode-ray tube and then
through a heater-developer. The paper then is cut and stored in a
tray accessible to the flight crew. A maximum of 200 8.5- by 11-
inch sheets are stored. The status of the hard copier is indicated
by front panel lights and downlink telemetry,

The hard copier can be powered from the ground or by the crew.

Uplink operations are controlled by the Mission Control Center
in Houston. Mission Control powers up the hard copier and
then sends the message. In the onboard system, light-sensitive
paper is exposed, cut and developed. The message is then sent to
the paper tray, where it is retrieved by the flight crew. *

The teleprinter will provide a backup on-orbit capability to
receive and reproduce text-only data, such as procedures,
weather reports and crew activity plan updates or changes, from
the Mission Control Center in Houston. The teleprinter uses the
S-band and is not dependent on the TDRS Ku-band. It is a
modified teletype machine located in a locker in the crew com-
partment middeck.

The teleprinter uplink requires one to 2.5 minutes per message,
depending on the number of lines (up to 66). When the ground
has sent a message, a msg rcv yellow light on the teleprinter is
illuminated to indicate a message is waiting to be removed.



MISSION OBJECTIVES

® Deployment of Galileo spacecraft with JUS

* Secondary payloads
— SSBUV-01
— IMAX-02
— PM-01
— GHCD

— STEX

— MLE-03
— AMOS-03
— SE 82-15



DEVELOPMENT TEST OBJECTIVES

Ascent structural capability evaluation
Entry structural capability

Ascent flutter boundary evaluation (data collection only; no
change to ascent design)

Pogo stability performance
External tank thermal protection system performance (flight
crew maneuvers Atlantis to photograph external tank after sep-

aration)

Shuttle/payload low frequency

Hot nose wheel steering runway evaluation {f no crosswind, go
for nose wheel steering between 120 to 140 knots, left and right
of runway centerline 30 degrees)

Camcorder demonstration

TDRS-to-TDRS handover demonstration

Text and graphics system

Crosswind landing performance

Gravity gradient attitude control



DETAILED SUPPLEMENTARY OBJECTIVES

In-flight salivary pharmacokinetics of scopolamine and
dextroamphetamine

Variations in supine and standing heart rate, blood pressure and
size of heart as a function of spaceflight and time after flight

The relationship of space adaptation syndrome to velocity of
middle cerebral artery blood, measured during flight by
Doppler

Delayed-type hypersensitivity

Retinal photography

Muscle biopsy (pre- and postflight)
Muscle performance

Documentary television

Documentary motion picture photography

Documentary still photography
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