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r Background

Passive dosimeters consisting of CR-39 PNTD and TLD
are utilized as a space radiation dosimeter In ISS

- Small, lightweight and easy handle to
monitor dose for person with low cost and
without electric power

- No information on time (non real-time
monitoring)

: If passive dosimeters are carried out to monitor dose
In several batches through a few years, Is it possible -
- to look the time variation of dose quantities using i
: them and show the consistency of dose results with

: the active detectors ?



Biotrack space experiments

v Piers-1 module in International Space Station
v' Passive dosimeters

- CR-39 (HARZLAS/TD-1) PNTD

- TLD-100 (LiF)

v 6 experiments with different terms between
Jan. 2007 and Oct. 2008 (~2yrs)

v All of experiments (we call BEO1~BEO7) have
been carried out in the same position using the
same detectors
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Time line charts of Biotrack space experiments (BE)

EXp. Flight Schedule Day [day]
BEO1 Jan. 19, 2007 - Apr. 21, 2007 92
BEO2 Jan. 19, 2007 - Oct. 22, 2007 276
BEO3 Jan. 19, 2007 - Apr. 19, 2008 455
BEOS Oct. 10, 2007 - Apr. 19, 2008 191
BEOG Oct. 10, 2007 - Oct. 24, 2008 380
BEO7/ Oct. 10, 2007 - Oct. 24, 2008 380

Year

Month | 1 | 2 6| 7|8]9f1w0|ufn]i1]2 789 f10]11]12
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e Verifying the time variation of dose quantities in ISS
using Passive dosimeters with different durations.
e Comparing with the data of other active detectors



Time combinations
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BEO1
BE02-BEO1
BE03-BE(2
BE02
BE0S
[ ] BE06-BEO5 or BEO7-BE0S
<-- BE05-(BE03-BE02)
< (BE02-BE01)-{BE05-(BE03-BE02)}

Cobmiation of time duration

: By extracting and merging different or overlapped terms,
: exposure duration can be separated to 4 terms (I~1V)



Dose derivation using CR-39 and TLD

Absorbed dose: Dy, [MG

DTotal = I:)31OkeV/ 4m + I:)>1OkeV/ Lm

= (DTLD — KD 3 )+ D
=Dyp + (1_ K )DCR—39

Dose equivalent: Hy ., [MSv

HTotal = I:)glokeV/ um + H>10keV/ 4m

— (DTLD - KDCR—39 )"’ HCR—39
Mean quality factor: Qyean
QI\/Iean — HTotaI / DTotaI

K: proportional constant
(Doke et al., 1995)
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dN/dL [/cm? sr-sec- (keV/um)]
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Results of dose quantities

[[r)nT ¥ [[r)ﬁéti‘/'/rgat;?] [I?H&tixj Frﬁ%%'/[%ﬁ Qrota

BEOL | 21.8+0.6 | 237.247.0 | 58.7+1.5 | 637.5+16.2 | 2.740.1
BEO2 | 73.4+2.4 | 266.148.6 | 152.2+4.6 | 551.4+16.8 | 2.140.1
BEO3 | 131.7+1.8 | 289.5+3.9 | 252.446.1 | 554.7+13.5 | 1.940.1
BEO5 | 58.5+1.7 | 306.049.2 | 130.3+4.9 | 682.1425.5 | 2.240.1
BEO6 | 129.4+2.7 | 340.4+7.1 | 319.448.5 | 840.6+22.3 | 2.540.1
BEO7 | 132.542.5 | 348.7+6.7 | 283.947.3 | 747.0+19.1 | 2.140.1

Q Separated to 4 terms (I~1V)

Term [DOY] DTotal DTotal rate I_ITotaI HTotal rate Q
*since 1/1/2007 | [mGy] | [mGy/day] [mGy] [mSv/day] Total

I 19 - 111 21.840.6 | 237.2+7.0 | 58.7£1.5 | 637.5+£16.2 | 2.740.1

(L — 295

1 GREZ ‘e
1l | 295 —-475 |58.3+3.0 | 323.7£16.5 | 100.2+7.7 | 556.8+42.7 | 1.7

280.5:13.4 | 98.5:+4.01 | 508.3%26.5
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Proton fluence [/cm? day sr]

Sunspot number
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2007~2009: Decreasing the solar activity
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%omparison with ACE-CRIS data (GCR data)
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Comparlson W|th DB-8 detector |n 1SS
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Time variation of absorbed dose and increasing rate
obtained by this work are consistent with the results
obtained by DB-8 detector within error bar

—> One factor of dose excess compared with ACE data is
thought to be due to the shielding inside ISS or
contribution of trapped particles in radiation belt

o




summary

v' Using 6 data (BEO1~BEOQ7) with different durations
between Jan. 2007 and Oct. 2008 (~2yrs), the time
variation of dose quantities using passive dosimeters
(CR-39+TLD) was verified.

v' Dose guantity from | to IV terms was increase tendency
and the increasing rate of absorbed dose is ~+160%
(D,/D, ratio), which is not consistent with the
estimation of GCR intensity increase (~115%) obtained
by ACR-CRIS.

v" Increasing rate obtained by this work is good
agreement with the data by DB-8 inside same cabin.

- The discrepancy with GCR data obtained by ACE might
be explained by the effect of thick shielding inside ISS
or contribution of trapped particles in radiation belt.



Principle of track detection in CR-39

Ton Path

/ - ~
V, =Lt
V, =Bt
<—Radiation Damage t: EtChing time

/ Detector response (S):

Ve f(LET)

Vb
Ar—
16B°D*
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. I \/(482 _d2)2
| -> Absorbed dose (D)

= Track image (with angle) Dose equivalent (H)
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