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Space Experiment onboard International Space Station

Russian Service Module
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The National Space Development Agency of Japan
(NASDA) will implement Micro-Particles Capturer &
Space Environment Exposure Device (MPAC & SEED)
Experiment and Filming Experiment (High Definition
Television (HDTV) Camera Experiment) with utilizing
International Space Station (ISS) Russian Service
Module (SM} from July, 2001 as a early utilization of
ISS.

Experiment hardware will be launched by Progress
Cargo from Baikonur Cosmodrome. MPAC & SEED
samples and filmed video tapes by HDTV camera Ex
periment will be retrieved by Soyuz Space Craft on the
Russian Territory properly.
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MPACASEED Experiment on External Surface of SM
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In this experiment, maximum duration of
MFACESEED experiment will be 3 years, longest of
similar experiment in Japan.

Three sets of MPAC&SEED are attached on the out
side of SM on orbit. Each 1 unit is retrieved every one
year. Therefore, exposure duration of each units is
about 1, 2 and 3 years. We are able to clarify degrada
tion mechanism of exposure materials and change in
the number of captured micro-particle. The results ob
tained will make a great contribution to future develop
ment of spacecraft in Japan.
®MPAC

The MPAC is the devise to capture micro-particles
(space debris and micro-meteoroids) which orbiting in
space. After the retrieval of MPAC, the size, the compo
sition, the impact energy, etc., of captured particles will
be investigated.

The MPAC will contribute greatly to grasp micro-par
ticles environment and knowledge of the evolution of
solar system and to replace the existing space environ
ment model with newer model.
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®SEED

To improve characteristic of a variety of space-use
materials is important for long-lived and high-reliability
of spacecraft. The objective of the SEED are to expand
the knowledge of the space environment effects on
parts and materials usable in the space, respectively.
The SEED is the device to expose materials(thermal
contral film, solid lubricant, etc.) for space-use in real
space environment,such as radiation and atomic oxy
gen, etc.

Mo, | PAOPDSER QORGANIZATION | EXPOSURE MATERIAL

Mo. | SR R WELCHE

1 | &R MR ELETE (%) FHERRHS

2 | B g £ | dEies FHEATRREEY

3 |ER & B AR FHRMEHS

4 | B =& L e FHAB R

5 | itk I3k MU EENTRAN | FHAEENER

6 |l IF# (&) HIZFORA—R | i e

7 | %I =8 FEMEERREE T F R
FEEEMEHE T Il L,
FEAEE. FERENR

1 | Yosuke Magao FHI Space-use structural malerial

2 | Osamu Fujita
Takashi Nakamura

Hokkakdo Univ, | Space-use llexible structural
matarial

3 Osamu Odewara | Tokyo Inst. Tech.| Space-use structural meterial, etc.

4 | Koshi Adachi Tohoku Univ Space-use solid lubricant
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MPACASEED Outline
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Dimangion SO0IH)=eT0W)= 156(0)
Launch mass 28 kg

Return mass 9 kg

Structural material | aluminum
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Qutline of MPAC & SEED

The MPAC&ASEED consists of the MPAC and the
SEED. The MPAC&SEED is launched by the Progress
in July, 2001. Three Sets of MPAC&SEED are attached
on the outside of SM on orbit. Exposure duration of
each units is about 1,2 and 3 years. After the experi
ment, MPAC&SEED Sample Assembly(capturing me
dia and exposed materials) will be retrieved to earth by
the Soyuz. After retrieved, sample are analyzed and
evaluated.
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Filming Experiment (HDTV Camera Experiment)
®Medical application

The medical and psychological support in space
would be very important for astronauts, because they
may suffer from the physical stress under micro-gravity
or from the psychological stress due to the closed and
isolated environment, and cross-cultural difference in
ISS.

The crew health care of Japanese astronauts is NAS
DA's responsibility. This preliminary experiment using
the HDTV system will provide us a lot of knowledge on
the applicability to the telemedicine and the psycholog
ical support.
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orbit. Taking images like intra-vehicular activity,
observation of the earth etc. on 1SS will provide us the
skills to handle with HDTV systems in space. And
images will excite our interest for 1SS and space.

The purposes are to investigate application of HDTV
images for Public Affair, and to acquire skills to take
images on orbit.
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High Definition Television (HDTV) Camera System

HDTV camera is a camcorder, which is composed
from camera and video recorder in one body, and will
record High Definition image and voice on the video
tapes.

Converter unit supply the power to the HDTV camera
and convert video format from HD to SCAM format for
downlink through SM video transmitter system. Those
hardware were consolidated based on public hard
ware.

All medical experiment image will be down-linked us
ing SM video transmitter and medical conference will
be implemented between the on-orbit and the ground
during medical experiment. A part of Public affaire ex
periment down-linked will be planed also. All experi
ment will be filmed on the video tapes and analyzed af
ter retrieval.
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Specilications Specification

CCD avallabia pixels 1080 x 1520 { 2 milkon pials / CCO) DG powar supply 28V DCAEV DT comernsion
Racord format Digital video formatl Signal formal comarsion HIWSECAM comversion
Available recorded durstion | 40 minulesftapa Dimengion AES[w) x 200 [d) « B0[h)
Zoom Lans specification % 9, %15 zo0m lens [ focal leng: 6.5 ~ 120mm) Waight T.0kg
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Mission Overview

- Planed launch pariod :
Juby, 2001 (Progress M-1 #6)

= Planed retréval of video lapas :
Movamibar, 2001, Merch and July, 2002

* Pilenad retreval of MPAC: & SEED samples |
July, 2002, July 2003, July 2004
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Future plan of Space Environment Measurement Ex
periment

NASDA is developing the Space Environment Data
Acquisition equipment — Attached Payload (SEDA-AP)
that will be used for one of the experiments conducted
on the Exposed Facility of JEM"Kibo", which has a
launched target of 2005.
SEDA-AF carries a Micro-Particles Capturer and the
Space Environment Exposure Device and other space
environment sensors. |t measures the external space
environment and estimate those influence for materi
als.
MNASDA is also investigating installation of HDTV cam
era onboard “Kobo" after 2004.
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