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The space radiation dosimetry measurements have been made on board the Space Shuttle
STS-65 (IML-2; inclination 28.5° altitude 300 km). In these ‘measurements, three kinds of
detectors were used; a newly developed silicon detector telescope (active detector) called "Real time
Radiation Monitoring Device (RRMD)" and conventional passive detectors of TLDs and CR-39
track detectors. Using RRMD, the first attempt of real time monitoring of space radiation has been
achieved successfully for continuous 2513 hr. The RRMD results indicate that a clear
enhancement of the number of trapped particles is seen at the South Atlantic Anomaly (SAA)
without clear enhancement of dose equivalent, while some daily periodic enhancements of dose
equivalent due to high LET particles are seen at the smaller geomagnetic cutoff regions for galactic
cosmic ray particles (GCRs), which are main contribution to dose equivalent in this low altitude
mission (300 km). Also, the rates of dose equivalents obtained by TLDs and CR-39 ranged from
1469 to 165.2 pSv/day and the average quality factors from 1.45 to 1.57 depending on the
locations and directions inside the Space-Lab at the mission of 28.5° x 300 km. The LET
distributions obtained by RRMD and CR-39, are in.good agreement in the region of 15 to 200
keV/um and difference of these distributions in the region of LET < 15 keV/um and LET > 200
keV/um can be. explained by considering characteristics of CR-39 track formation, especially for

the low LET tracks.
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%2 SAOBHBFCORNSER, HEYBERCEDREEN

Location Absorbed dose Dose equivalent  Quality factor
(1Gy/day) (uSv/day) (average)
No. 1 ' 6.8 61.0 (62.3) 8.97 (9.16)
No. 2 7.5 54.0 (55.1) 7.20 (7.35)
No. 3 7.1 60.8 (61.6) 8.56 (8.68)
No. 4 6.5 417(418)  6.42(643)
No. 5 5.1 . 384 (38.6) 7.53 (7.57)
All 6.7 © 53.9(54.8) 8.04 (8.18)
Locations
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I ND, HERAMRICBITDLET > 5 keVum N T2 1HE 2V O EHOKREY
B3 38.6 ~ 623 pSv/day TH o fco :
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< LET-Distribution / IML2-RRMD >
<<INTEGRAL LET-SPECTRA >>
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<« DIFFERENTIAL LET-SPECIRA >»
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X1 9 Position 1, 2nd Direction D 2. #44 LET- A7 b )

DY ROV T — Vi B BRI

Package No. 6 7 8 9 Averzﬁge of
a

Average 187.6 195.9 197.8 192.6 193.5
absorbed dose
(uGy)

~ Standard +-16.0 +- 6.5 +-19.0 +-11.7 +-14.6
deviation '
(uGy)
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BIEFEY 19_3.5'i 146 uGy ThHo/=o COERIRRBLEZLBR2 LNV I TSV FL
LT, ZLEIph7E, REBIUHBRTCHEBLENY I ISV FEIRAFOIDOPHEL
BIpRE2RESDOTRBRND, TOBRETEILH 0 uCy UTTHD, $LH 390
HLEICTERVDOTEBAITDBI LI LE, 4T, /Sy T 1Y Nol & Nod i Biorack 1
¥2_—#F & PEMBSIS BB DT v 7 INME M OB MIBEBRERESICID 135N,
No2 ¥ No3 I RRMD DF 4 ¥/ ¥ — » 2= v FOWBECWI T 5hiz. ZhZhONSY
VBT ARBEOEHORIERRIZ 914 ~ 110.6 pGy/day TOFhd 10 % O HHE
WCASTBYEBRICLBZER DRV, £, T h 5L FMPT (First Material Processing Test) D
BEDIEE 23 THE . B |

#4 TLD(MSOS)RUCRIOTHLIENY T4 VEOREBERLAEDOEERIC L
TRONERELER

Package No. 1 2 -3 4

TLDs(MSO):

Absorbed 15348 17202 18166 17023
dose (nGy) :

Standard +-35.6 +-34.0 +73.7 +-86.0
deviation

(uGy)

~ Average dose 1341.3 1526.7 1623.1 1508.8
_Gﬁ/) in +-39.7 - +-37.0 - +75.1 +-87.2
ight .

Average dose 91.4 104.0 110.6 102.8
rate ( pGI/day) +2.7 +2.5 +-5.1 +-5.9
in flight

CR-39:

Average dose 59 6.1 8.2 7.7
rate (uGy/day)**

Average dose 59.1 57.6 59.6 60.4
equivalent
rate (uSv/day)***

Total:

Average dose 93.7 106.4 113.8 105.8
rate (nGy/day)

Average dose 146.9 157.8 165.2 158.5
equivalent
rate (uSv/day)

Average 1.57 1.48 1.45 1.50
quality factor

*  Assumed that the real flight time was 14.68 days.

**  These values have been multiplied by a ratio 1.18 of data by RRMD and
CR-39 (see text). ,

*#% These values have been multiplied by a ratio 1.27 of data by RRMD and
CR-39 (see text),
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10"“;- ] Yird, 200 keV/ium EL LD
; ] BWLETHFEXN LT RE
. R Be < XY
LET (keV / micron-water) ARSI DRNDTE T
B 11 CR39IC&>TH 5N LET- DM REhEERTBIL LT B,

—231—
This document is provided by JAXA.




ELET-HETCOBEIR. =
W, CR39PSHS N LET-

: 103 I L B B SBCIFELAYERBNLI L
3 i ] »5RRMDOFEZEL W
A o RRMD 1 & LTHHDRIEROHE
g Lt TCR® 1 uBQW(XSLE)E. Th
g 0 f g I ZhOCROPLB/ONLME
E mwi . ] k®¥szrickocnmh
> E %ﬁh | ] k. TOKRE. EMPTOK
=L B ] wEgERLEAE AL
§ o - TLDs DRER L MHEDE T,
5100t | , o ] BEBURCEDRERKLEZ
~ ; £0 ] ROEbOERIDTH
E o} 3 1 (T my, gRe LT,
< % ] sy rimEmonEmRY
: 10710 ,__‘i 1 EXIL 1469 ~ 1652 pSv/day.
é F ] EHBE RS 145~ 157
10-1] n P ......l;l " ....12 P .....13 A b Aiddd ‘ (‘:78:"37‘::0
10 .10 10 107 10 _
LET (keV / micron-water)
5
X 12 RRMD & CR39ICL->THSN AL sic, V7

LET- 2 47 i 43 O Lh 8% 2PN |- HT LYY Yok

_ ' . RV —=Yarvid, O
HRM (High Rate Multiplexer) DBIBIZ & 25 — ¥ OB ELANIE., IFIFSTCFEIhTWE
BEOICEFEN, BRI L. RRMD & CR39IC & 3 LET-A~Z PS5 ARK 2B N3
LI, K, BLETHFO—HZ2RVWTARVW—RERLE, BEELLTYY M AT
1469 ~ 1652 pSviday DB U B R, 145~ LT ORPBREFRKI @S Nz

#£5 RRMD & CRIOICL->THSNERNKBE L BBLYBOLE

LET Range Absorbed Dose Equi.

Dose Rate Rate

[keV/um] [uGy/day] - [uSv/day]
'RRMD >5.0 6.7 54.8
RRMD ‘ >3.5* 8.0 56.7
CR-39 >3.5 6.8 44.7

Ratio of v 1.18 1.27
RRMD/CR-39 .

* Data have been corrected from the values for LET > 5.0 keV/um
using the extrapolation of LET disitribution down to 3.5 keV/um.
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