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LET Calibration of Fe 500 MeV/u Ions using SSNTD
Sunghwan KIM"

Abstract

In this study, LET (Linear Energy Transfer) calibration of CR-39 SSNTD (Solid State Nuclear Track Detector) was performed using
500 MeV/u Fe heavy ions in HIMAC (Heavy Ion Medical Accelerator) for high LET radiation dosimetry. The irradiated CR-39 SSNDT
were etched according JAXA (Japan Aerospace Exploration Agency) etching conditions. And the etched SSNTD were analyzed by
using Image J. Determined dose-mean lineal energy (y,, ) of 500 MeV/u Fe is about 283.3 keV/um by using the CR-39 SSNTD. This
value is very similar result compare to the results calculated by GEANT4 Monte Carlo simulation and measured with TEPC active radi-
ation detector. We confirmed that the CR-39 SSNTD was useful for high LET radiation dosimetry such as heavy iron ions.
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Fig. 1. Experimental setup of CR-39 in HIMAC.
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Fig. 2. Image analysis process of 500 MeV/u Fe ion irradiated CR-
39 SSNTD.
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Fig. 3. Geometry for Monte Carlo simulation using GEANT4 (ver.
10.1.1) in HIMAC experiment.
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Fig. 4. Analysis of etched tracks on CR-39 surface using Image J
(ver. 1.48).
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Fig. 5. Pulse height spectrum of 500 MeV/u Fe ions by using CR-39
SSNTD.

Dose=4nx1.6x10"xLETxF 2)

AE #a 2 EH O 2R frequency-mean lineal
energy (yy ), dose-mean lineal energy (yp,) 2 ICRP 103] <7
3lo] Ht A AA S (beam quality factor) Q7S U2 22 24

F&‘E
| JIN'

TC
.l.

g = S} 14].

B Y yiN;

yr = 3
>N;
i-1

o Zyl l

yp ==L 4
ZYiNi
i-1
¥ Qy)N;

Q=H—- )

> yiN;
i-1

714, iz i AE o] AdPelvA o, N i A2 9] A3k,
Q= i Ald e T = WA 9] A HE A4 (radiation quality
factor)©| T},

Fig. 6(a) = 4% E o BEx25E ZAE w4 WA
AR 2HEH (lineal energy spectrum) ©]™, Fig. 6(by=
vlolE] FE o mE AR AHE-S ZHZRE A5
oo Atk Aot Fig. 6914 E= vlel 7o) violy
7] DEZ AFLEHA w ¢} 30.5 mm vielH 2] ZHE AL
23192 w CR-39% ZAAE AFo|x| AHEHo| 2Lz
AlEdold Aot vl fARE A3E HlS SR1E 9)\‘:]'
ol 500 MeV/u Fe ©1€8] 3, = 2833 keV/um, A&A5 Q=

[eX Xe) __‘
=

J. Sensor Sci. & Tech. Vol. 25, No. 1, 2016



1441 Sunghwan KIM

0.35

—a— Fe 500 MeVu (none)
030} [—®— Fe500MeV/u (BF 30.5mm)

025
020

T o015} ’?

otof E
005 T
000 ‘ PN

0.1 1 10 100 1000

Lineal Energy (keV/um)
(a) Measured by CR-39 SSNTD

0.010

—s—Fe 500 MeV/u

—— Fe 500 MeV/u BF 30.5mm
0008 L — Fe 500 MeV/u BF 46 .99mm
—+—Fe 500 MeV/u BF 56.7mm

0.006 -

yd(y)

0.004 -

0.002 -

0.000 U ~ -
107 10° 10

Lineal Energy (keV/um)
(b) Determined by Monte Carlo simulation

Fig. 6. Determined lineal energy spectra of 500 MeV/u Fe ions
according to binary filters.
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Fig. 7. Lineal energy spectrum of 500 MeV/u Fe ions in HIMAC
using TEPC.
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