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Investigating biological effects due to space radiation
and microgravity requires precise measurements of
space radiation.

(a) The absorbed dose

(c) LET distributions of heavy-charged
particles in the LET region above 10 keV/ u 1

(b) The dose equivalent
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Loading to JEM : KIBO
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B PADLES is located close to b
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PADLES with biological samples
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B Constituent Elements

EFS

TLD-MSQO-S (thermoluminescent dosimet

Mg,SiO4: Th powder enclosec
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i iy Pyrex glass with Ar gas

6 ( Kasei Optonics industry )
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TLD-MSO (Mg2SiO4:Tb)
proton 0.54 keV/jum-water
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Methodology Il
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(b) The differential LET

TD-1 : 13.5-h etch; 70°C; 7N-NaOH
Calibration Curve for normal incident particles
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(continued)

The absorbed dose for > 10 k

SqualibySactors=AQ=Inrelation
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1 10 100 1000
LET (keV/um-water)
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. Methodology IV
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(¢) -1 The total absorbed dose : Dygra;

DTOTAL = DSlOkeV/um—water + D>10keV/um—water = (DTLD - K'l)CR—39) + DCR—39

=Dy +(1=K)Dp_5

(¢) -2 Total dose equivalent : H rgrar

Hiory=D +H  ger wn—water (DTLD —KD 5 9) +Hp 3

<1 0keV/um—water >
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(continued)

The mean TL efficiency for
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® Gamma rays

©  Heavyions

B Heavyions (RUN2)

f(LET)=1

———f(LET)=a+b*log(LET)

TLD-MSO
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10"
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CR-39
Measurement of etch pit aperture
D,d: major and minor axes
V :track formation sensitivity

TLD-MSO
TL readout

CR-39
Calibration curves

Q-L relation
ICRP 19380

b

TLD-MSO

Dose Calibration for protons

TLD-MSO
Fading correction etc.

TLD-MSC
LET response function




PADLES development schedule

Ground
: Introduction of dosimetric
techniques from WASEDA univ. | S7'S-95 flight exoseicents
' tic change tncduead To bz
Preparation of TLD reader and elly in gpace shuttls exgarimeant)
CR-39 auto scanning system nalygis of 31'S-95 dogigter geeicives
2001~ 2002
: Performance tests of TLD n SWIEhight expariment
and CR-39 with heavy ion n darnsve tegt of LY COD

beams from HIMAC in NIRS
2002~2005
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. TLD-MSO: Dose and LET respons
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Relative TL yield (a.u.)
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TLD-MSO (Mg:SiOs:Tb)

~®—Feion 204 keV/um
~-©--Arion 94.4 keV/um
~&-Sjjon 57.9 keV/um
A~ Cion 13.5 keV/um
—H—proton 0.54 keV/um
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TLD-MSO
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Gamma rays

Heavy ions

Heavy ions (RUN2)
--f(LET)=1

——— f(LET)=a+b*log(LET)
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TLD-MSO : Fading e
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160 MeV/n proton exposure
storage time : up to 3 months
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. CR-39: Calibration curves at various incid.

10" ——rrrr
- TD-1: 13.5-h etch; 70°C; 7N-NaOH
- Automatic scanning

Dip angle
——— 900
—— gy°
+ 700
== 60°

L 500

—O—130°

S 20°
X 10°

10°
RELwo:zooev,CR-39 (MeVg' : sz)
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Aplications

Space radiation damage test of the Hig
(HDTYV) camera aboard ISS Russian 1

To investigate white effects
in HDTV CCD elements due to
HZE of CCDs




CCD C-MOS

| CR-39 TNF-1
| CR-39 TD-1
TLD-MSO

| CR-39 TD-1




Passive Dosimeter for Lifescience Experiments in Space

Wit

e

|
Grew
sompdriment

— Jsleleiis



Launch Schedule

TLD measurement of 10 TLD

SS ZVEZDA (21Aug.-51°

= Al

! ES
>
L_
U2
=
I
L_
(g
(e
| p——
(o,

| p——
=,
@
1>
(s
I~
E\)
-
\sm
\q>
=
:_‘
l—
e
v
&
"-\
t_l
|—y
—
N
(>’
(>
 —

N

W NASD/A




E(FDS

" Passive Dosimeter for Lifesci

. Summary

ience Experiments in Space

B Objectives
Space radiation dosimtory for biological experments

B Methodology (TLD&CR-39)

We determine the absorbed dose and dose e

radiation in the entire LET region by a com
and TLLD-MSO date.
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Ground performance tests
We obtained the cahbratlon data using high-energy-heavy=io
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PADLES with biological samples

B Manual measurement — severil s

(1 sheet of CR-39 : 252 X 189.42 ¢/ m/field, 2.5¢

l

1 life science space experiments need up to

two weeks after return
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