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Future plan of Space Environment Measurement

ISS Crew: 3 persons

NASDA 2005 Experimeqt _ _
NASDA is developing the Space Environment Data
DA AP Acquis_ition equipment - Attached Payload (SEDA-AP)
SEDA AP that will be used for one of the experiments conducted

on the Exposed Facility of JEM"Kibo", which has a
launch target of 2005.
SEDA-AP carries a neutron detector and other space
SEDA- AP environment sensors. It measures the external space
environment including neutrons, light particles with
high energy, heavy ions, small particles, and atomic
oxygen. The data collected by SEDA-AP is expected to
be utilized for resolving questions including solar flare
acceleration mechanisms by directly measuring the
solar neutrons.

NASDA |SS The National Space Development Agency of Japan

. (NASDA) will measure neutron radiation in the

gl Fesear ch Fecility: HF International Space Station (ISS), as a part of the

NASDA 2001 3 Bonner NASA Human Research Facility (HRF) project. The

305-8505 2 11 Ball Neutron Detector: BB\D NASDA-developed Bonner Ball Neutron Detector

Phone:0298-54-3999 Fax:0298-50-2232 7 (BBND) will be launched in March 2001 and will be

National Space De velopment Ag ency of Japan located in the US Laboratory for about seven months

Home Page URL Tsukuba Space Center for intra-vehicular neutron radiation measurement. The

http://www.nasda.go.jp/ 1-1, Sengen 2-chome, Tsukuba-shi Ibaraki 305-8505, Japan BBND is the first NASDA experiment hardware for the
http://jem.tksc.nasda.go.jp/ Phone:#81-298-54-3999 Fax:#81-298-50-2232 ISS.
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Himan Research Facility: HRF

Human Research Facility project
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figure-1 : Concept of proportional counter

The HRF project is a study of how the space
environment influences on humans. The project will
include measuring space radiation, conducting
experiments on neuromedicine, and space psychology
in the ISS. Universities and national research institutes
in the United States, Japan, Germany and other
countries will participate in the project. In the space
radiation measurement field, the BBND will measure
the intra-vehicular neutron radiation environment, the
German Space Agency (DLR) will measure charged
particles using the Dosimetric Mapping (DOSMAP)
and NASA will measure radiation absorbed by vital
organ using the Phantom Torso (TORSO).

Purpose of the Neutron Measurement Experiment

In addition to high-energy protons and heavy ions,
secondary neutrons generated by nuclear reactions
between these particles and spacecraft materials exist
inside spacecraft. These secondary neutrons are
called local neutrons; there are far more of them than
albedo neutrons in space. Since they are uncharged,
they can reach internal organs (such as bone marrow)
and damage them even with their low kinetic energy.
Neutrons are estimated to contribute 5 to 30% to the
exposure dose of space crews, so they should be
studied closely for reasons of crew safety.

Detector Principle

Though neutrons are uncharged, the 3He proportional
counter can detect them indirectly by means of
charged particles generated by the nuclear reaction
which is triggered by thermal neutrons.
Two electrodes are placed in the counter, as shown in
Fig. 1, and a high potential is applied between them.
The 3He gas in the counter is ionized by the incident
neutrons, generating electron-ion pairs. These are
then multiplied by the electric field between both
electrodes, resulting in a measurable current in the
external circuit proportional to the number of ion pairs.
A photograph of the interior of the sensor is shown in
Fig. 2.
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figure-2 : Internal view of the sensor
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figure-3 : Sensor composition
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Hard disk drive for data storage

Control unit for data processing
and control

STS- 89
Detector unit (STS-89 flight item)

Detector Composition

The BBND consists of six 3He proportional counters
that are highly sensitive to thermal neutrons. Sensors
3 to 6 are surrounded by spherical polyethylene
shields of various thicknesses. Sensors 1 and 2 are
bare, and sensors 2 and 3 are inserted into box-
shaped gadolinium covers that exclude thermal
neutrons. The polyethylene shields slow down fast
neutrons to thermal speeds by means of elastic
scattering with hydrogen atoms in the polymer, which
the proportional counter can then detect (Fig. 3). It is
possible to measure the neutron energy spectrum by
considering the different neutron sensitivity functions
(response functions) of each detector, as determined
by the different thicknesses of polyethylene.

Qutline of the Bonner Ball Neutron Detector

NASDA's BBND was developed by attaching a control
unit that processes, controls and records the data to
the neutron detector that was on board STS-89. The
data will be transmitted to the ground once a week.
This experiment will be continued for up to seven
months to acquire the neutron energy spectrum inside
the US module.

Internal view of the BBND detector unit

BBN\D BBN\D speci fication

57kg
483mmx 493nmx 715nm
60W
4@B(50 )x 5
0.025eV(4x 10°J)  10MM( 1. 6x 10°*J)
10, 000

Véi ght: 57kg( 1271 b)
S ze: 483nm X 493mm X 715nm

Power requi renent: Mix 60w

Data storage capacity : 4@ (for 50 days) X 5

Neut ron neasurenent range: 0.025eM(4x 10%J) thru 10MM( 1. 6x 102)
Nunber of naxi numevents processed: 10, 000/ sec



