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Challenge for the advanced dosimetry in the various radiation environment with
silver-activated phosphate glasses

Kodaira, Satoshi
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This work dedicates to the new approach of radiation dosimetry with
silver-activated phosphate glasses (hereafter, Ag-glass) for various radiation fields. The
Ag-glasses provide three different signals of 1) radio photo luminescence (RPL), 2) nuclear
etched-track and 3) optical absorption at specific peak. The combination of these three signals
allows us to widen the dynamic range of measuring dose gfrom 10 uGy to 10 kGy) and LET (linear
energy transfer) (>1 MeV/um). A complementary approach for radiation dosimetry by combining three
different signals from the Ag-glass will be applicable in various radiation fields.

RPL



10pGy

30 40%

LET

RPL
RPL
10Gy
RPL
LET
LET
135 keV/pum
LET
LET
RPL
RPL

LET

100Gy

HIMAC

RPL

LET
LET

HIMAC

LET
1¥7Cs 88.8TBq
kGy
RPL
3
RPL
RPL
70
LET
1 MeV/pum
3
1
LET
2
70%
LET RPL



[
o
[

4.1 mm
& 0 mm
= 7.7 mm
2
>
= 107 .
a 1
)
=
-
Q
2]
=
10" ¢ 1
1000 1500 2000 2500
LET in water [keV/um]|
1. 290 MeV/n  Xe
4.1mm
7.7mm LET
14+ ® I:Iuclea: trlack I I &
I ® RPL
9 1.2 F ‘—
8 1 _.....\.i.......u...‘.. ............................... 2
o o8l Dreack _ 4 42 4 0.07 ]
45 DIC 4
‘; 0.6_— Tt 1
g 04l D—IC = 0.28 £ 0.04 ]
02F -
0 1 1 1 1
1200 1400 1600 1800 2000 2200
LET in water [keV/um]
2. Nuclear track RPL
Tonization Chamber: 1C
100% RPL
28%
12 I # 2|162 keIprm I I
10+ A 1
r i/
5‘ 8r 4#’1616 keV/um .
& 6+ #1354 keVium 4
% i 1’1
@ ;
E=} 4 - ’I i
a /
2y T
0 N 1 N 1 N 1 N 1 N ) L
0 2 4 6 g8 10 12
Dipp, [mGY]
3. RPL

(s 88.8TBq

Gy 2 kGy
4
315 nm
10! , .
— 2000 Gy
— 1500 Gy
— 1000 Gy
— ok — 500 Gy
=10 250 Gy 4
§ — 100Gy
8 50 Gy
2 —  25Gy
S, — 110Gy
8 10! — 5Gy J
5
O
—
13
2 102 i
< i
oy
| TR
10 M
200 300 400 500 600 700 800 900
Wavelength [nm]
4. 315 nm
10!
: -
4 &
S, 10° | */ i
2 ~
b #
E 10t A 1
= P4
(] /
[=9 &
8 2 ,&/
g 10 ¢ E
e
—
2
e
< 10-3 L L L
10° 10! 10? 10° 10*
Dose in air (D) [Gy]
5. 315 nm
3
5
RPL) 10pGy
10Gy 5 10Gy
10Gy 2kGy
LET

5 1.5kGy



315nm
OA
LET
RPL
LET
Ag'
RPL 3
RPL
3
3
LET 1
RPL
LET LET

LET
10uGy - 0.1 mGy — 1 Gy —
10 Gy 100 Gy 10 kGy
LET <10 > 1 N/A
keV/um MeV/pm
0

1
Satoshi Kodaira, Y. Yanagida, Y. Koguchi, H.
Kawashima, H. Kitamura, M. Kurano, K. Ogura,
“Complementary  approach  for  radiation

dosimetry with Ag'-activated phosphate glasses”,

The 18™ International Conference on Solid State
Dosimetry, Munich, Germany, July 3"-8" 2016.

0

(1
KODAIRA, Satoshi
00434324

2

3)

4)



