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Infrared Background Signature Survey (IBSS)

Description: IBSS is a Strategic Defense Initiative Organization
(SDIO) program abeocard the STS-39 space shuttle mission involving
a set of experiments designed to perform critical data
collections with emphasis on liquid engine plume, earth
background, and chemical obscurant phenomenoclogy. IBSS involves
the use of the Shuttle Pallet Satellite (SPAS) integrated to
support a cryogenically cooled infrared radiometer and
spectrometer, ultraviolet and visible spectrographs and imagers,
and Low Light Level Television systems. The SPAS spacecraft with
the IBSS instruments will be deployed from the Shuttle and
retrieved.

The IBSS instruments will observe Shuttle Orbital Maneuvering
System (OMS) engine and Primary Reentry Control System (PRCS)
engine firings, the hard earth and earthlimb, contaminant
environment surrounding the Orbiter, and chemicals and gasses
released from subsatellites and systems mounted in the shuttle
bay.

Status: IBSS is manifested on STS-39, scheduled to be launched
from Kennedy Space Center on 26 February 1991 and will return to
Edwards AFB on 5 March 1991.

Experiment Synopses:
‘Shuttle Engine Plumes

Firings of the OMS and RCS engines create plumes which resemble
those which are produced by systems of interest. Measurements
will include radiometric spectral, spatial and temporal
measurements in the appropriate regions of the infrared,
ultravioclet and visible spectrums.

Earthlimb and Hard Earth

Space-based infrared sensor systems will encounter radiation from
the earthlimb and hard earth. Measurements will include
radiometric spectral, spatial and temporal measurements in the
appropriate regions of the infrared spectrum.

Chemical Release Observation (CRO)

The multi~spectral signatures of chemicals which may be released
in space by vehicles of interest as obscurants need to be
characterized. Spectral, spatial and temporal measurements will
be taken of the chemical "cloud".

Spacecraft Environment
"A "glow" around the Orbiter has been observed in the v151ble

wavelength. Multispectral signatures will be characterized in
order to understand this contaminant environment and the
atmospheres expected to surround future space-based sensor
systems. '
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Gas Release - Critical Ionization Velocity {(CIV)

Theoretical studies have predicted that neutral gaseous molecules
will be ionized when they travel through a plasma at velocities
such that their kinetic energies exceed their ionization
potentials. If correct, such ionization will provide additional
observables on objects of interest. Radiometric spatial,
spectral and temporal measurements will be taken of released
gasses.

Major Participant:

SDIO Sensors and Technology Office
Program management, funding and development of the IBSS program.

Cooperating Agencies:

Messerschmidt-Bolkow—-Blohm (MBB)
Refurbishment and integration of the SPAS spacecraft, and
development of the cryogenically cooled infrared sensor.

U.S. Air Force Space Division
Shuttle integration.

Air Force Geophysical Laboratory
Instruments and experiments.

University of Arizona
Arizona Imaging Spectrometer (AIS)

Utah State University
Portable Calibration Systemn.

Status

The IBSS payloads - SPAS, CRO and CIV - have completed integrated
depreciation tests with the space shuttle Discovery.

current as of 10 JAN 1991
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~ Vehicle:

Discovery
- Cargo:
. IBSS
' -SPAS i IBSS /
-IRS SPAS I
- AIS
~3TV CRO
- CRO '
- - Clv
~ + Alr Force Payload (AFP - 675)
+ Space Test Payload (STP - 1)
Altitude: 140 nm
Inclination: 57°
Flight Duration: 8 Days
3
Launch Date: 23 APR 91 o
" do
Modes Of Operation y @ .’ }
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IBSS: INFRARED BACKGROUND
SIGNATURE SURVEY

Mission Objective

Acquisition Of Data For Design Of Advanced Sensor Systems

Measurement Objectives

«» Orbiter Plumes | » Gas Release

- Orbiter OMS & RCS Plumes - Signatures Of Gas After Released
- Core & Total Exhaust | From Orblter
- Earth  Orbiter Environment
- Spatial & Temporal Structure - Contaminants & Glow |
From 30-100 km Tangent Helght . = Orbiter Activities (Water Dump,
" - Earth Scan, Terminator & Solar Flash Evaporator & RCS Firings)

Specular Point
« In-Flight Verification

+ Chemical Release : - Signatures Of Celestial Sources
- Signatures Of Propellants - Sensor Performance Verification
Released From Subsatellites - Ground Truth

168487 041991
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IBSS MISSION SCENARIO

ORBITER ENVIRONMENT € SEESTA N

41,08 RELEASE - .
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UNCLASSHITED

STRATEGIC DEFENSE INITIATIVE
INFRARED BACKGROUND SIGNATURE SURVEY INITIAL RESULTS
PRESS CONFERENCE

OCTOBER 1991
SENSORS DIRECTORATE
STRATEGIC DEFENSE INITIATIVE ORGANIZATION

UNCLASSIFIED
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OUTLINE

MISSION OVERVIEW

SUMMARY OF RESULTS

INDIVIDUAL EXPERIMENT RESULTS/DATA
MISSION OPERATION

IBSS PROGRAM COMMENTS

FUTURE MISSION (SPAS-IH)

SUMMARY

{ 9ru.1247
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STS-39 FLIGHT OVERVIEW

VEHICLE: DISCOVERY

CARGO:
e |IBSS
- SPAS I
« IRS
- AIS
« L3 TV IBSS /
- CRO SPAS I
- Clv
* AIR FORCE PAYLOAD (AFP-675)
¢ SPACE TEST PAYLOAD (STP-1)

ALTITUDE: 140 NM
INCLINATION: 57°
LAUNCH DATE: 28 APR 91

MODES OF OPERATION

o IN BAY

e AT RMS

e DETACHED
— NEAR FIELD (2.25 KM)
— FAR FIELD (10 KM) cv

AFP-675/
CIRRIS

CREW SIZE: 7 (DUAL SHIFT)
w1 UNCLASSIFIED 220us:



STS-39 MISSION OVERVIEW

UNCLASSIFIED

MET DAY 1 I o 3 4 5 6 8
¢ AURORA  AIRGLOW
® ARELOW
e URA
* FAR UV
o HUP
‘% ® STP.1
* MPEC
NOMINAL TIMELINE HR
PETS 29 as 56
18SS a4 19
DEPLOYED OPERATIONS
/’7
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'w ’
/ y
. ‘  RMS {CRO 3) * AIS NIE
—MMH ® ORBITER ENVIRONMENT
® PLUMES o IN BAY
—FAR FIELD * CRO eIV
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j]!l& ® EARTH BACKGROUND —UOMH
L
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MISSION RESULTS OVERVIEW

« LAUNCHED ON STS-39
MISSION DURATION: 28 APRIL - 8 MAY

HIGHLY SUCCESSFUL; COMPLETED 49 OF 53 PLANNED
EXPERIMENTS

— PERFORMED SEVERAL ADDITIONAL UNPLANNED
EXPERIMENTS

— NUMEROUS CALIBRATION MEASUREMENTS (HIGH DATA
QUALITY) |

DATA QUALITY EXCEPTIONAL, SYSTEM EXCEEDED PERFORMANCE
LOW COST/HIGH UTILITY MISSION

-»

05801
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UNCLASSIEFLED

PLUME MEASUREMENT

ORBITER | OBJECTIVE:
COLLECT MANY PLUME SAMPLES

W

RESULT:
VACUUM 12 PLANNED (6 REQ'D,
CORE 6 DESIRED)

17 COLLECTED

-
-
------

PLUME -—NF (1.2 MILES) >
-l —FF (6.2 MILES) P

UNCLASSIFIED 15 0CT 91
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MOTIVATION FOR THE IBSS
CHEMICAL RELEASE OBSERVATIONS

SDI MISSILE
TRACKER
O8SCURED
INFRARED CLOUD POST-BOOST
MOVING ON VEHICLE
BALLISTIC
TRAJECTORY
/'./
///
/
r )
/)7 PROXIMATE
/1,7 MISSILES
1, s
1, 7
/, //
f, /s
/77
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. RELEASES OF LIQUID-PROPELLANTS PRODUCE

LARGE BRIGHT CLOUDS

« RELEASE AS A COUNTERMEASURE COULD

OBSCURE THE TARGET

. DESTROYED FUEL TANKS COULD PREVENT

OTHER INTERCEPTIONS

« MULTIPLE LAUNCHES ARE LIKELY EVEN IN THE

LIMITED STRIKE

« SDIO SYSTEMS MUST CONSIDER PROPELLANT

RELEASE

91U-107672
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CHEMICAL RELEASE
OBSERVATION

OBJECTIVE: CLOUD CHARACTERIZATION

RESULTS: ALL EXPERIMENTS SUCCESSFUL
—SUPPORTING DATA

________ —SDIO HALO AIRCRAFT

............................... —GROUND OBSERVATION

CRO/A (MMH) 72 MILES
CRO/B (UDMH) 50 MILES
CRO/C (N204g) 109 MILES

9111125871
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EARTH BACKGROUNDS

OBJECTIVES:
TO COLLECT DATA ON THE HARD EARTH, EARTH LIMB, AND AURORA

RESULTS:
ALL PLANNED MEASUREMENTS COMPLETED

91-1251

UNCLASSIFIED 150cT 91
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CIV MEASUREMENT

OBJECTIVE:
INVESTIGATE GAS IONIZATION

ORBITER ~ RESULTS:
ALL RELEASES COMPLETED

>
\"

SPAS

91U-1253

UNCLASSIFIED ' 15007 91
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UNCLASSIFIED

ORBITER ENVIRONMENT MEASUREMENT

OBJECTIVES:
: : OPERATIONAL
MEASURE SHUTTLE RESULTS:
GLOW AND '
CONTAMINATION ALL PLANNED
ENVELOPE MEASUREMENTS
COMPLETE

. '| SPAS VIEW OF ORBITER TAIL

SPAS ON THE REMOTE
MANIPULATOR SYSTEM (RMS) P
/_—\

91U-12551
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’ UNCLASSIFIED

ORBITER TAIL GLOW AFTER
THRUSTER FIRING

SHUTTLE GLOW UNDER PASSIVE CONDITIONS SHUTTLE GLOW AFTER THRUSTER FIRING

WIDE ANGLE IR

o1U.1087
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ON-ORBIT PERFORMANCE VERIFICATION

. * *REFERENCE SOURCES

OBJECTIVE:

ASSESS SENSOR PERFORMANCE AND
GENERATE CALIBRATION DATABASE

OPERATIONAL RESULTS:

| ALL PLANNED IR MEASUREMENTS
. COMPLETE

EARTH

91U.1256

UNCLASSIFIED 15 01 91



UNCLASSIFIED

OPERATIONS

CREW PERFORMANCE—OUTSTANDING

VERY SUCCESSFUL, HIGH RATE NUMBER OF EXPERIMENTS
EXPERIMENT POINTING VERY EFFECTIVE

RMS TV VERIFICATION OF AIS POSITION

EXECUTED LARGE NUMBER OF COMMANDS FLAWLESSLY .

ORBITER PERFORMANCE
— DISCOVERY EXCEEDED PERFORMANCE

ORBITER AND MAN IN LOOP VERY EFFECTIVE/VALUABLE |

UNCLASSIFIED

PIL-05511
MMIHN
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IBSS DATA COLLECTION SUMMARY

EXPERIMENT COMPLETED PLANNED
PRIMARY
CATEGORY 1 (REQUIRED) 15 15
CATEGORY 2 (DESIRED) 15 15
SUPPLEMENTAL
CATEGORIES 3-5 19 23
UNPLANNED 5 —
CALIBRATIONS 18 | —

91U-12491
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UNCLASSIEFIED

VALUE TO SDIO

REAL PLUME TARGET SIGNATURES FOR SYSTEM DESIGN
DATA FOR FIRST VALIDATED UV PLUME MODEL
MISSILE PROPELLANT COUNTERMEASURE EVALUATION

IMPACT ASSESSMENT OF KEY PHENOMENA ON SYSTEM DESIGNS

ENHANCED EARTH BACKGROUND DATA AND DIAGNOSTIC DATA
FOR MODELERS

PROVEN LOW COST SPACE DATA COLLECTION PLATFORM

LRLIR. L)
10JUNM
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UNCLASSIHFTLRD

IBSS UNIQUENESS

FIRST AND ONLY SDIO INTERNALLY MANAGED SPACE PROGRAM

ONLY MAJOR SPACE EXPERIMENT FOR SDI WITH
ALLIED COUNTRIES

DEMONSTRATED UTILITY/EFFECTIVENESS OF USING SHUTTLE
REUSABLE SDIO SPACECRAFT ASSET
CONTROLLED PROGRAM COST

P1U-05854
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NASA

SPACE SHUTTLE MISSION
STS-39

PRESS KIT

MARCH 1991




PUBLIC AFFAIRS CONTACTS
NASA

Mark Hess/Jim Cast/Ed Campion
Office of Space Flight

NASA Headquarters, Washington, D.C.
(Phone: 202/453-8536)

Lisa Malone
Kennedy Space Center, Fla.
(Phone: 407/867-2468)

Jerry Berg . _
Marshall Space Flight Center, Huntsville, Ala.

(Phone: 205/544-0034)

James Hartsfield
Johnson Space Center, Houston, Texas
(Phone: 713/483-5111)

Delores Beasley
Goddard Space Flight Center, Greenbelt, Md.
(Phone: 301/286-2806)

Myron Webb
Stennis Space Center, Miss.
(Phone: 601/688-3341)

Nancy Lovato
Ames-Dryden Flight Research Facility, Edwards, Calif.

(Phone: 805/258-3448)




PUBLIC AFFAIRS CONTACTS
DOD

Capt. Marty Hauser

Secretary of the Air Force Public Affairs
The Pentagon

(Phone: 703/695-5766)

Betty Ciotti

USAF Space Systems Division
Los Angeles AFB, Calif.
(Phone: 213/363-6836)

Maj. Carolyn Channave
DOD/SDIO External Affairs
The Pentagon

(Phone: 703/693-1777)

Robert McKinney

SDIO External Affairs
The Pentagon

(Phone: 703/693-1778)

Lt. Col. Jim Jannette .
Eastern Space and Missile Center, Fla.
(Phone: 407/494-7731)
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