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First MIR Utilization Space Experiment
NASD/A
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Outline of NASDA’s Space Experiments on board MIR
NASDA will conduct space experiments using the Russian space station
MIR. These experiments will have two purposes : to develop collaboration
for the International Space Station (ISS), which is to start construction in
1997, and to accumulate data in preparation for the Japanese Experiment
Module, a component of ISS.
Experiments using MIR have the following features:
(1) MIR is in the same orbital environment that ISS and JEM will be in.
(2) MIR is capable of performing long-term space experiments.
(38) Because the launch and retrieval system for MIR station is
composed of the Space Craft (Progress or Soyuz) and Soyuz-TM
Crew Transport Craft, NASDA's experiments have to be strictly
limited in size and weight.
Based on the above, NASDA decided to conduct two experiments:
(1) Cosmic Radiation Effects on Microorganisms and
(2) Microflora Investigation in MIR.




FHBSHREMIZERER Cosmic Radiation Effects on Microorganisms Experiment
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Purpose and Description

The Radiation Monitoring Experiment is planned to physically monitor the
space radiation environment for a long duration and to study the effects of
their stimuli on the biosamples, focusing on survival rate mutation frequency
and their DNA molecules.

In particular, we are going to analyze space radiation-caused DNA damage
and the repair process to clarify the initiating and promoting mechanisms of
some genes including oncogene. We will also investigate the genetic
effects on silkworms exposed to space radiation by subculturing and

analyzing the specimens.

Outline of Experiment Equipment

The Radiation Monitoring Experiment employs a space radiation monitoring
container, space radiation dosimeter and temperature measuring device.
The total weight is 4kg.
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Equipment for Cosmic Radiation Effects on Microorganisms Experiment
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Materials and methods

The space radiation monitoring container holds several biosamples :
chemically-fixed human cells, plasmid DNA, fungi(Yeast), bacteria and
silkworm eggs. These are packed separately and held between two sheets
of plastic nuclear track detector as shown above. Other track detectors are
attached to the outside of the container.

As the biosamples must be maintained at a particular temperature, the
temperature of the outside of the container will be monitored throughout the
mission.

The radiation detectors record the dose and the three-dimensional tracks
of cosmic rays, while the temperature measuring devices record the

temperature profile.

List of investigators
The investigators are listed below. The three at the top of the list are

studying cosmic radiation ; the others are investigating the biological effects.
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FEHEAAMEIIEETHIESR Microflora Investigation Expenment
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Purpose and Description
The Microflora Investigation collects microorganisms inside the isolated

space craft which has been operating on orbit for a long time, identifies the
features of their specific ecology in the vehicle, and studies the biological
effects on orbit.

This experiment seeks to obtain technical data useful for preventing
microorganism contamination on flown facilities, and to ensure sanitary
conditions in manned vehicle for future long-term missions.

The distribution of microorganisms in the air, on the floor, in condensate
water, or stuck to the wall and vehicle will be determined, and their changes

in species morphology and quality will be monitored.

Outline of Experiment Equipment
The main equipment components are the Air-Microorganism Sampler,
microorganism culture vessels, dust wiping kits and water sampling Kits.

The total weight is 7kg.
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Equipment for Microflora Investigation Experiment

Materials and methods

Microorganisms in the air of Mir will be trapped on the Air-microorganism
Sampler filter, proliferated in the specific media, and preserved at low
temperature. Condensate water will also be collected at particular positions
inside the space craft. The choice of a variety of molds and their sampling
will be determined by consultation between the investigators on the ground

and the crew on board the Mir.

List of investigators
The investigators are listed below.

Dr.Takada is responsible for conducting the experiment.
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This mission is to be launched on a Soyuz rocket. Soyuz-TM Crew Transport
Craft or Progress-M Cargo Supply Craft at the top carries the experiment
equipment and will dock with Mir.

XMl mAEYMTIOILAM
Fig1 PROGRESS-M Cargo Supply Craft
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BRI > 6. Fuel Tank

7. Ry o7JO0—2 7. Docking Probe
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bbb s i i e - Launch Capacity 5.4~7 1ton
VA —Z 047k SOYUZ Rocket Min. Altitude 180km
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Inclination 51" ~Polar Earth Orbit
97" Sun-synchronous Orbit
Injection Time Into Orbit 9min “
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Launch Site

Baikonur Cosmodrome
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Both experiments will be conducted in the central
part of the station which is called the core module.
This module is the habitat for crew and is suitable for
conducting the experiment Cosmic Radiation Effects
on Microorganisms and for collecting bacteria living
in the module. A close-up view inside the experiment
module is shown in Fig.2.
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Fig.2 MIR Core Module
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MIR Space Station ‘96
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I\ DAERUMEDELRICIE. BEAFHMY 1 Manned Soyuz-TM Crew Transport Craft and unmanned Progress-M Cargo
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the module as soon as it reaches the ground.
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-V BEFHERRIV I VEE NASDA’s MIR Mission
1. I5A/KES | T—I)L=va P05 1. Flight No. . MIR Mission 24825
2. HEFFEH | MEMIEEER. 2. Launch Date . Microflora Investigation
19972R48 4, Feb. 1997
AR E T ERER Cosmic Radiation
1997448268 26, April. 1997
3. :TEFER NAOX—)LFEHEH 3. Launch Site : Baikonur Cosmodrome in Kazakhstan
4. FTE[FE0 | MEDERE, 4. Orbiter . Microflora Investigation
BAFEMRYI—XXTM Soyuz-TM Crew Transport Craft
SR AEFERER Cosmic Radiation
|AEMMTOI LM Progress-M Cargo Supply Craft
5. BIRFEH | MAEPEEER; 5. Landing date . Microflora Investigation
199742R248 24, Feb. 1997
MEHREMFZERER . Cosmic Radiation
1997€7H158 15, July. 1997
6. BIBSFER VT ZXARH B 6. Landing site  Near Dzezkazgan in Kazakhstan
7. BN WEVHEER. 7. Retrieval Craft . Microflora Investigation
BAFBERYI—-XXTM Soyuz-TM Crew Transport Craft
HEHREMFERER Cosmic Radiation
BAFEMRWYI-ITM Soyuz-TM Crew Transport Craft
8. hESE - ¥9450km 8. Orbital Altitude 450km
9. BEERA 5] 6E 9. Orbital Inclination 51.6deg
10. EBEE | OEE 10. Experiment Systems 2 sets
1. EB&T—VYH . 25— 11. Experiments 2 themes

.

=—)VRIBFHEREEREERTYa—)U Schedule for NASDA's Space Experiments on board MIR
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T150-80 RRMEBXEMER-4-1 HFREZFU 5L
TEL : 03-5470-4282 FAX : 03-5402-6513

NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

World Trade Center Building

2-4-1, Hamamatsu-cho, Minato-ku, Tokyo 105-60 Japan
Phone: 81-3-5470-4282 FAX: 81-3-5402-6513

Telex: J28424 (AAB: NASDA J28424)

£ (CY) 1995 1996 1997

2/4 2/24 4/26 7/15
FIFANTN A AV A v .
Major Milestones 2K F1EF B LT Y .

Contract Launch Recovery Launch Recovery \
UG/ E A
Modification OV7REER
RERRERF o Safety Review
Development of BIEFR .
Equipments QT ﬁ)\f:—ltgﬁ A A
ZHE AT Einx X
Manufacturing Shipping Shipping
EREIER EREIR ERFIER ER i ER 2
KERER/ BT Crew Training  Crew Training Crew Training Flight Operation #1  Flight Operation #2
Operations and
Analysis RATERARAT
Post Flight Analysis
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