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FEFA 3 ST KM HE EAE 2 T AR TN % 2, B 6 2 CR-39 #1 5
248 (Al) B BB ST, HERETAT KM AT M, BESTE CANE E
fARE b, BB AR 110cm?, CR-39 HE45 0.7mm, Al /& 0.5mm, H #R )
SR, LI 2 R4 A o R P B S L

Ff 3 BF 2002 4£ 3 F 25 H 22 B 15 AEHEE RS TS, HUEHif 42°, B
S RE T 343 km, 3 H A 200 km, KAT 5 S AHEE, T KRSEHIER AT 108
5, REMSHERSSE, T4 H 1B 16 B 54 4}MF) R E H .

22228 K ATJE 9 CR-39 K FI7E M L (T BB CR-39 A —ig, HUAEIRIEH 50°C
+0.5°C, ¥{E A 5.89 £ 0.03mol/L §] NaOH K F i) 173.5h, CR-39 FLE., FFA
£#HF 40 um £, BREUSH BRI TEE CR-39 F 3 LT B B T AR B2 0 B B,
5T &.
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1 - B?
HH A =D/2h, B=d/2h, h = 39.7 pm A PR MER. R HE 2N TS
oA ,
f = arcsin 1+5 (2)

V(1= B%)? + 44?2

B 20 503 [ A R SR 28 O T Z IR L V5 AR I Z IR BER R REL200 (Re-
stricted Energy Loss) A SEKIM MK K. RELoo N T SYIRITEEERT, AR
/NF 2000V i 6 HEFIRBEESIK, RAXIARBIAMNEENERA TR MR
b V 5 RELgoo BT RMK R H R AR R O ZI R M 28 07350 2052 th 2 2 © A e &
FELTAY BT 02 38 SRR (ARSI T REL2oo) MEST CR-39, SRJRTES K4 A B AH T IR BEAN R
PR NaOH Ayl iy, WiE CR-39 ERWIERMMEER, FHTH R AR V.

AR HARLBEZIFE ML, 7EH 4 RIKEN, HIMAC &7 m#ESHH T 5 W LR
RSH CR-39 i, FrABIRMSIT& 1 .
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Table 1 Accelerater beams used in calibration

RN (A-MeV) 90 500 650 800 600 400 100 490 70
i ) 48Ty B56Fe 40A, 28g; 20Ne 12 160 28g; 4K,

HEAT R CR-39 Fr & fEAH [RIR AN i) NaOH AP %l )f5, EREE BB
BT B MRARRLE. AL EMERS, S EMRASERETIE, MEAFR
MRS ER. £K 2 FHH TENKEESEHFHYME (1 pixel 4 0.4023 pm).

AARK (1) R MR T MR ERLL V, V -1 FI% MK RELoo BIEHE
FITR 3. MEEHTUS, BHE 1 PRIZIB L.
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Table 2 Measured parameters of track spot for different nucleus
FALRp2E Ti Fe Ar Si Ne C C Kr
HEE h (um) 21.12 21.12 36.96 42.24 21.12 51.92 68.42 6.75
83.65 65.32 84.02 74.29 23.01 22.16 25.82 28.57
+1.04 X0.77 097 +1.23 +0.82 +£1.31 *£1.21 £0.79
81.75 64.76 82.80 72.71 22.46 21.32 24.18 27.99
+1.21 4082 +1.17 +£1.15 +1.11 +£1.08 £1.14 +£0.98

i D FEHE (pixel)

% d PH{E (pixel)

#3 V-15RELxo MEMNXE
Table 3 Relation between V — 1 and REL32qo
[ i 84Ky 48Ty 56Fe  40Ar  28g4 2884 2884 2834
4.22 3.0 1.22 0.51 0.33 0.29 0.32 0.34
+0.89 +0.2 +0.04 £0.02 +£0.01 +0.01 +0.01 +0.01

V-1

RELz00 7541 21343 9936 4304  299.5  298.3  297.2  296.2
(MeV-g™1t.cm?)
ﬂiﬁﬁ% 160 160 160 160 ZBSi 20Ne 120 12c
Vo1 031 025 027 028 028 0099 0014 0011
£0.01 £001 +0.01 +£0.01 £0.01 +0.008 +0.001 =£0.001
RELz200

271.4 265.6 260.2 255.2 243.0 136.7 59.0 58.58
(MeV-g—1.cm?)

Xt 25 R g — MR R ZE R V,
1 o 20 5 o 2R 4 18 SR ZhE 1) RELgoo {H.
TR TR AR IR, LET #5
RELqggo HINTFHIZHEXFR P

LET(keV/pm,H,0)
=0.19 x RELp0(MeV/g - cm™2). (3)

P HE i — B LET {5

I i NI
’ SR R 2 BT A RS R, 5 b
1 OR-39 ZEihek XA ) LET 431,

Fig.1 Calibration curve for CR-39
3
HF BT A SSNTD rhAEBMASIH 4 A Vsind > 1. BT SSNTD /R DR T

AR A KN . 24 Vg NeE, ASE A BRAE O (V sinbi, = 1) K, RTHERKINL
/. BB NG f/NT O KR FRBEHE SSNTD ids%, FrbAfEfER iR HAT,
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DA R TFEGH T E. — MREmAERA V 80, HAMNTHEAL @
Vz
V21’
LS 25 Bk T S8R A2 15 1 1 BR AR AR 05 f5 18 A0bi 40 H .
FMERE R % LET, £ LET £ LET + A LET [RIBGHME SR FEE N AN,
4 LET W i A

Neff = (4)

dN AN 10
dLET A LET ST
KR S MR (cm?), T AWEERT[E], B EME ATEE (s), 20 A EMH, T
HUA 27,
XT &4~ LET [H)ka A RR-FHck i, B H LET #4544
I(>LET) = 4N AT (6)

byt d LET

F LET 4y 4-#nTLisk i, 7€ LET % LET + ALET [Eiig+ (WAy LET {HEBUH
B] b PN B 4004 (LET)), B4 R AR i fE B (4724 keV/g-cm™2) 24

dN
d LET

A, p BYIF H20 W C4 1.0g/em®), A B9 SUn s k.
f£ (LET) fHr, RBHE D s (8) Bixm, BALA Gy,

D((LET)) = C1 X E, (8)

A C1 B¥ keV/g-em ™2 ¥l Gy MR, {HA 1.602 x 10713,
£ (LET) {ar}, Z80E H A

H((LET)) = D((LET)) x Q, ((LET)), (9)

H (%414 Sv, Hrp Q ASRETF, HALFA ICRP60 [z .
ST LET {8 R R, 78 8 W o) 5

()

E, =10* x (LET) x

x ALET x T x 2.0 x {25/ p, (7)

Diorat = Y D({LET)). (10)
LET
XA LET {580 kA, B ES4RE
Hiota = > H({LET)). (11)
LET
AR 3 LRI IA I F 20 R E A
_ Hiotal
<Q> B Dtotal. (12)
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W& T EAR RS2y 2 B AR i N EE K —J2 CR-39 KM L K T4 BE M &
&, WEEA 41.283cm?, %) 2565 NMED, FHRBHEEAN 62.13 £1.23cm 2. [FH}
IR T Hom Xt R i) CR-39 A LR T8, MR EALN 19.042cm?, H 12 228 4>, F
YR 47 11.97 £ 0.79/cm?.

RS 3 WhMEE, BAR (5) #1(6) Fib LET #4504 & LET FR93r 704,
W 2 FIIE 3 B, 151 LET K F 12.6keV/um (H20), B4 HMA (4.667+0.071) x 1075
cm™2-s7hsr Tl X HL 12.6 keV/pum (HoO) R AKM ZE )12 R BMH, & 2R 7RI A %)

FiE i 2615 .
10-4L ]
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g S L T
< ENEE N I T T Lo
Rl [l E T R R S 1 B A WL i IR REat R SRR R Rt
10 102 108 10 102 103
LET/(keV-um~1, H,0) LET/(keV-pm~!, Hz0)
2 LET #4521 B 3 LET #4534
Fig.2 LET differential distribution Fig.3 LET integral distribution

HAR (7). (8) 1 (10) {+EBH, LET KF 12.6keV/um (H20) Wi S M KO
E 3 (2350 + 0.46) uGy. FHAI (9) A (11) #HELH LET AT 12.6keV/um (H20) Iif
BRI R (355.6 £ 9.7) uSv. FRINAF A %S P AT 162.65h, B AT R RIS & A
(2.19 + 0.06) uSv/h, EEBI RS 3 SREM A, HEBENTEROSUNEENML
4{f (20mSv/a) Z . EHB—RIOE, X RETAT A B4R 3505 0= Wb
FHTER, R AR RN AR TR A 3 BHUERA TN T RN T (Q)
H 15.13.

S8 B A M AR T ORI 4 FIE 5 . AATHELA AT DL A 3R
B H 5 LET MR BRIELL, 5%KET Q BiEk. Q5 LET & (ICRP60) 41

T
LET (keV/pm, Hz0) Q
< 10 1
10—100 0.32LET -2.2
> 100 300/LET®*®
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LET /N, Q /N, XteEson@ sk, LET kX, Q A, X EmHekA, B, M LET
(854 fR S LET &, NIR3RIE; LET /b, NIARE. Ei, SHESHENRED 2
#FEILH, K LET /N LET FekE SR EAME, 15 100keV/pum (H20) H3E R
AR (L 4).
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Fig.4 Dose equivalent differential distribution Fig.5 Dose equivalent integral distributi

B A R 28 2 Bt — 2 CR-39 Ffl— B8 A &, 74 6 & CR-39 J
5 2, A RITR TSR CR-30 Rl FR TATRES R, BT S0NE Sk
YIRBRER %R, W 4 FIE 6. X—%R DR
SHI R H B FUS R Nm RR, AR
BISHOERE. HEH R ASMERE —E a3 E
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39 W _EAETYHARMDE. AR TERIEA
PRMVSSRY, AR, SREARIR/N, HAREEN
R ERIE, REOBRRTHN, Rt HE
S —EMPRIE, BRI, BERTRNA,
KB TIORBIE, U T 0B, sesiic e L
T, DA ] B R R R R — Gl
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DUSIRRERTHAM LET (A X, 5% gy sunmsmummmemnss
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Table 4 Relation between dose equivalent and thickness of shield
MRS /g-cm™2 0 0.23 0.46 0.69 0.92 1.15
BEMFE /uSv 3556197 2134482 2084481 2163483 1920480 186.8%79
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LET DISTRIBUTION AND ABSORBED
DOSE IN SZ-3 RECOVERER

JING Guiru REN Guoxiao
(Institute of High Energy Physics, The Chinese Academy of Sciences, Beijing 100039)

Abstract

In order to measure the absorbed dose and the dose equivalent induced by
heavy ions which enter the space capsule inside, a solid state nuclear track detector
is installed in the inner wall of SZ-3 recoverer. This detector is composed by the
sandwich of CR-39 sheets and aliminium sheets. The flight time of the detector on
board of SZ-3 is about 162 h. After the chemical etching for recoverd CR-39 sheets,
we scaned and measured the ion track spots on the CR-39 sheets. Refering to the
calibration value for different ions provided by heavy ion accelerator experiment
and subtracting the background provided by the contrast samples on the ground,
the linear energy transfer (LET) distribution in recoverer are obtained. When the
linear energy transfer (LET) is larger than the threshold of the detector, the integral
intensity is (4.667 £ 0.071) x 107 cm~2.s7l.sr~!. For LET > 12.6keV/um (H,O),
the total absorbed dose and the total dose equivalent are (23.50 £+ 0.46) uGy and
(355.6 + 9.7) uSv, respectively. The relationship between the total dose equivalent
and the thickness of shield are obtained.

Key words CR-39, LET, Absorbed dose, Dose equivalent
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