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For penetrated particles,
8

7] T

LET =E4/ L= {(Ea*cos8) / £,

where K4: deposited energy
L: path length of particle in silicon

g: incident angle of particle
¢ . thickness of silicon detector

For particle stopped in silicon detector,
g

LET = Eq/ R,

where R: the range of incident particle.

The element of incident particle is identified by
AE-E method (here, A4E detector is PSSD-1, E-
detector is PSSD-2). If so, the range of the particle 1s
obtained from Eq4 by using the range-energy relation

of silicon.
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Biological material, ~3g/cm’
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\ Biological material, ~3g/cm’



Mission aunch date _ Active detector duration Thickness of bio sample
STS-84  May 15, 1997 178.3 hours 2g /cm’® (one side)
STS-89  Jan, 22, 1998 75.2 hours 1g/ cm’ (both sides)
STS-91  Jun. 2, 1998 141.1 hours 3g / cm® (both sides)

inclination angle : 516°
altitude .  300-400 km



RRMD Controller Unit
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LET [keV/um-water]
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STS-84 RRMD-III

Dose Equivalent

Dose Equivalent

Effective Cuality Factor Effective Quality Factor

Source Period Abhsotbed Dose {ICRP Pub.20} (1ICRP Pub.60) {ICRP Pub.26) (ICRP Pub.560)
GCR  U57Y min 1059 Gy 3038 0 Sv 3373 1 Sy 2.87 319
(151.1 u Gy/day) (433.3 i Sv/day) (481.3 u Sviday)
Trapped 512 min 2473 i1 Gy 3029 1« Sv 2BBY ;1 Sv 1.23 1.17
(3529 k Gyfdﬂz! !432,3 ! Svfdﬂz! !412.2 I Sw'daﬂ .
Total 10091 min 3532 1 Gy 6067 1 Sv 6261 1t Sy 1.72 .77

(7.01 days)

(503.9 1 Gy/day)

(865.8 4 Sviday)

{B93.5 p Sviday)

STS-89 RRMD-1II

Period

Source

Absorbed Dose

Dose Equwalem
{ICRP Pub.26)

Tlose Equivalent

(ICRP Pub.&{) } {ICRP Pub.26)

GCR 451! min

626 ¢ {ry
(199.8 u Gy/day)

1829 i Sv
(583.5 it Sviday)

2102 . Sv
(670.7 u Sviday)

Effective Quality Facter Effective Quality Factor

2.92

. {ICRP Pub 60)

3.36

5TS-91 RRMD-III

Dose Equivalent

Dose Eqgpiv alent

Effective Quality Factor Effective Qualily Faclor

Source Period Abhsarbed Dose (JCRP Pub.26) (JCRF Pub.60) (ICRF Pub.26) (ICRP Pub.6d))
GOR - 6446 min 726 it Gy 2141 1 Sv 2383 11 Bv 2.95 3.28
(152.3 u Gy/day) (449.6 u Sviday) {300.4 p Sviday) .
Trapped  4UE min 1289 . Gy 1610 4 Sy 1538 12 5S¢ 1.25 1.1¢
(270.6 u Gy/day) (3383 u Sviday) (3231 1 Sv/ilay)
Total 6854 min 2014 p Gy 3751 e By 3921 u Sy 1.86 1.95

(4.76 days)

(423.2 w Gyiday)

{787.9 u Sviday)

(823.9 1« Sv/day)

[ ) s the average rale



Tissue Equivalent Proportional Counter (TEPC)
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Real-time Radiztion Monitoring Device-HI (RRMD-III)
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Y. Fiux [f{cm: ST sec keViym]
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STS-84 STS-89 STS-91

GOR Trapped Total GCR GCR Trapped Total
DE. QF D.E. QF D.E._ QF D.E. QF DE_ OQF DE OF DFE _QF

RERMD-I] 0.06-500 kev 4335 2.87 4323 1.22 8658 1.77 5835 292 4496 295 3383 1325 7880  1LB6
RRMD-i vz-808 kev 4184 308 4295 1.23 8479 1.74 5713 305 42946 324 3333 125 7649 191
RRMI}-{11 1528 ke¥ 3049 213 4321 1.23 7369 149 4242 222 3021 213 3329 123 6349 1.54

DOSTEL M6 vz kev 343 260 303 130 657 1.80G - - - - ~ . - -
DOSTEL M7 v.i-126 ke 320 250 257 1200 383 176 - - - - - - - -

TEYLC 021200 ke ¥ - - - - - - - - 5541 327 6691 213 12233 2.53

{ Jis the aborbed dosc (uyiday) D.E.= Dose Equivalent  OF = (uality Fagior (ICRFP Fub. 26}

{iCR QF Trapped (F Tota! QF

TEPC ST5-63 0.2-1200 ke 3.37 1.97 2.33
TEPL MIR  o2-8200 ke 3.35 1.94 2.44
TEPC STS-81 w.2-6200 kev 3.27 1.81 2.37

DOSTEL 5TS-81 01120 key 2.6l 1.30 1.80




Comparison of RRMD-III and TEPC

1.

Reduction of sensitivity in the low LET region due to
the high threshold level(0.4 keV/ pm). From the
TEPC data, we can not see the peaks of 0.2 and 0.5

keV/ipm.

Edge point due to relativistic iron particles is slightly
higher than the theoretical value{(135 keV/um).

LET distribution obtained by TEPC has a special
shape over 1 to 100 keV/um for GCR particles and for

trapped protones.



