2003

TLD-700 BNCT
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Abstract

The gamma-ray dose is measured at the HANARO BNCT irradiation facility
using the TLD-700 dosimeter. The gamma-ray dose is determined by eliminating

the neutron dose from the TLD dose measurements in the mixed field of



neutron and gammaray. The free gammaray dose and in-phantom dose
distribution are measured at the exit of the beam collimator with variation of
LN: cooling condition of radiation filter. Measured in-phantom gammaray dose
has the maximum value at the depth of 2 mm in phantom, and then decreases
rapidly, and the maximum dose rate is 14.2 Gy/ hr. The measured value at the
depth of 22 mm in phantom is about a half of the maximum value. When the
radiation filter is cooled by LN, the gammaray dose is about 60% larger than
that without cooling. The mgor contribution of gamma-ray dose is the secondary

gamma-ray generated in the phantom by the incident neutrons.

1
(BNCT: Boron Neutron Capture Therapy)
[1].
BNCT )
2001 , )
, Cd [2].
BNCT )
BNCT
BNCT
BNCT
BNCT
TLD
2. TLD-700
BNCT (TLD,

Themoluminescent Dosimeter) . BNCT



(mixed field)

TLD
TLD
TLD rod TLD-700(Harshaw) . TLD-700
L|'7 1
Li-6 0.01% TLD
Li-6  Li°(n,a )H® , a, H-3
(LET, Linear Energy Transfer)
Li-6 2200 m/ sec A0 barn(Li-7 11
barn) Li-6
TLD-700
[3].
R',, = kD, + hD, D
» Ry Ry
Co-60 D, D,
k
, h
k
, TLD-700
1 [4 16].
R
R rad [17].
TLD-700 05 25 rad/ 10°°n/ cm?
, , Li-6 [18].
BNCT TLD-700 )
Raaijmakers k 143



1. TLD-700

Thermal neutron response in rad

Literature per 10° n per cm’
Smpson 1967 0.7
Reddy 1969 0.87 0.96
Scarpa 1970 10
Dua 1971 25
MAjborn 1972 13
Ayyangar 1974 0.96
Ayyangar 1974 11
Horowitz 1977 0.19
Horowitz 1978 16
Henaish 1930 134
Raaijmakers 1996 143
Liu 2002 1.09
TLD-700 2
2. TLD-700
Parameters Figures
Type TLD-700
Materials Lithium Fuoride (Li-7 isotope)
LiF:Mg,Ti
applications Gamma, Beta
Zets 8.2
TL emission spectra 3500-6000 Angstrom
Sensitivity at Co-60 1.0
relative to LiF
Energy Response 30 keV/ Co-60 125
Useful Range 10 p Gy - 10 Gy
Fading 5%/ yr at 20
Diameter 1 mm
Length 6 mm
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TLD-600 10" n/ cm?
TLD-700 [19,20].
[21].
2
2 3 mm
22 mm
2 142 Gy/ hr
, 60%
, 180.81
cGy/ hr , 1419 cGy/ hr
4,
TLD
reader
[n/ cm?®. sec] [cGy/ hr]
[mm] [cGy] [cGy]
[cGy]
0 862.49 1.7444% 10° 41847 1.1107 376.75 761.97
2 1029.21 | 2.0877x 10° 497.80 1.1365 438.02 885.89
45 917.71 1.9813x 10° 413.38 1.1091 372.73 753.83
11 80351 1.5021x 10° 421.16 11116 378.88 766.26
145 668.86 | 1.3192x 10° 333.08 1.0830 30754 621.00
26 49220 | 85224x 10° 275.27 1.0643 258.64 523.10
475 22210 | 3.8523x 10° 124.04 1.0000 124.04 250.88
99 60.71 | 54892x 10’ 46.74 1.0000 46.74 .53
1505 2116 | 9.3631x 10° 18.78 1.0000 18.78 37.98
202 11.15 | 9.0528x 10° 10.92 1.0000 10.92 22.08




TLD
reader
[n/ cm?®. sec] [cGy/ hr]
[mm] [cGy] [cGy]
[cGy]
2 1994 4 2.7154x 10° 115255 1.3488 85448 1418.87
45 1886.3 | 2.6271x 10° | 1071.85 1.3227 810.37 134564
11 13994 | 2.0454x 10° 765.28 1.2232 625.62 1038.86
145 12531 | 1.7907x 10° 697.%4 12014 580.95 964.68
26 7644 | 1.1452x 10° 409.35 1.1078 369.52 613.60
475 421.6 5.0425x 10° 265.27 1.0610 250.01 415.15
99 103.6 | 8.1556x 10 78.32 1.0004 78.28 129.99
1505 389 | 1.3257x 10’ 34.79 1.0000 34.79 57.77
202 184 | 159%1x 10’ 1345 1.0000 1345 22.34
6.
TLD TLD
[mm] reader
Collimator [n/ cm?®: sec] [cGy/ hr]
[cGy]
[cGy]
0 0 669.8 1.1452x 10° | 157.21 180.81
75 upper 34.8 1.9643x 10’ 26.01 29.91
100 upper 5.3 1.7519% 10° 452 5.19




7. 26 mm
TLD TLD
[mm] reader
Collimator [n/ cm?®: sec] [cGy/ hr]
[cGy]
[cGy]
26 0 7644 | 1.1452x 10° | 40935 613.60
26 20 upper 720.7 1.1067x 10° 37758 571.30
26 40 upper 639.2 1.0307x 10° 319.67 492.10
26 20 lower 761.4 1.1067x 10° 418.28 625.36
26 40 lower 730.7 1.0307x 10° 411.17 616.00
26 20 right 7894 1.1067x 10° 44628 661.81
26 40 right 627.3 1.0307x 10° 307.77 47548
26 20 left 7182 | 1.1067x 10° | 375.08 567.94
26 40 left 663 1.0307x 10° 34347 524.98
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