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1. Objective and Importance of the Project

We have been using MC—50 cyclotron and NT—50 neutron therapy machine for
treating cancer patients since 1986 at Korea Cancer Center Hospital. It is mandatory
to measure accurately the dose distribution and the total absorbed dose of fast neu-
tron for putting it to the clinical use. At present the methods of measurement of
fast neutron are proposed largely by American Associations of Physicists in Medicine
(Task Group 18), European Clinical Neutron Dosimetry Group, and International Com-
mission on Radiation Units and Measurements. The complexity of measurement, how-
ever, induce the methodological differences between them.

In our study, therefore, we tried to establish a unigue technique of measurement
by means of measuring the emitted doses and the dose distribution of fast neutron
beam from neutron therapy machine, and to invent a standard method of measure-

ment adequate to our situation,

II. Scope and Contents of the Project

For establishing a unique technique of measurement and inventing a standard method
of measurement of fast neutron beam,

1. to grasp the physical characteristics of neutron therapy machine

2. to study the principles for measrement of fast neutron beam

3. to get the dose distribution (dose rate, percent—depth dose, flatness etc)

throught the actual measurement
4. to compare our data with those being cited world— widely.
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Table 1. Elemental composition by weight of
ICRU muscle, A—150 plastic and TE gas.

element ICRUmuscle A-150 plastic TE gas

H 10.2 10.2 10.2
C 12.3 76.8 45.6
0 72.9 5.9 40.7
N 3.5 3.6 3.5
Ca 0.007 1.8 —
F not listed - 1.7 —

others 1.1 — -
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Table 2. Physical parameter for neutron beam

dosimetry
parameter  gas . chamber value
We TE : TE 29.2J/C
e Ar : Mg 26.2J/C
Wy TE: TE 30.5J/C
e Ar: Mg 26.4 J/C
TE : TE 0.994
Swae Ar : Mg 1.140
(SWyg)N TE : TE 1.013
Ky 0.95
K¢ 1.004
Ky TE: TE 0.993
Ky Ar : Mg 0.219
due 1 cc chamber 0.970
0.1 cc chamber 0.987
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Table 3. Specification of ionization chamber.

model 1C-17 IC-18 IC-17M EIC-1
(far west) (far west) (far west) (far west)
type spherical gas flow  cylindrical gas flow  spherical gas flow extrapolation gas flow
material TE plastic(A -150) TE plastic (A-150) Magnesium TE plastic (A -150)
caVITY volume lec 0.1cc 2cc
inside diameter 12.7 mm 4.6 mm 16.6 mm
wall thickness 5.1 mm 1.6 mm 3.1 mm
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Tale 4. Co—60 exposure calibration factor(N¢), air—Kerma factor(Nx) and tissue dose calibra-

tion factor(Nr) of the Far West lonization chamber.

chamber cavity volume(cc) gas N(R/nC)  Nk(cGy/nC) Nri(cGy/nC)*
IC-17(606-WTG) 1 TE 2.972 2.613 2.803
IC-18(605-TTW) . 0.1 TE 24.02 21.116 22.651
IC-17M(607 - WMG) 2 Ar 0.949 0.834 0.895

NT* = Nc . Aw,c . fnc
Exposure condition
1. Gas flow rate : 5 cc/min
2. Pressure : 101.3 kPa
3. Temperature : 22C
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Fig. 1. Gamma contamination of neutron beams.
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Fig. 2. Neutron dose profile in a water phan-
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Table 5. Central axis percent depth dose of neutron beam.

field size(em X cm)

depth - o
small filter large filter
(em) 56  8x8 10x10 1Z2x12 10x10 14x14 20x20 30 x 30
0 41.6 43.1 47.0 474 46.5 - 479 50.7 54.1
1.32 100 100 100 100 100 100 100 100
2 98.3 98.7 99.0 99.2- 99.0 99.2 99.5 99.6
3 93.0 94.3 95.2 95.5 95.3 95.9 96.4 96.5
4 88.0 89.7 90.8 91.5 91.0 920 92.7 93.6
5 83.5 85.1 86.5 87.6 86.8 88.8 89.8 91.1
6 78.9 80.3 81.8 834 82.2 84.46 85.8 87.4
7 74.6 76.3 77.7 79.8 78.0 80.7 82.8 84.5
8 70.6 72.2 74.0 75.7 74.5 77.4 79.7 81.1
9 66.4 68.4 70.2 72.0 70.8 73.7 76.2 77.9
10 62.1 64.2 - 66.3 68.1 67.2 69.7 72.1 74.6
12 '54.6 57.1 59.3 61.1 60.3 63.1 66.0 68.3
14 47.9 50.3 52.5 54.4 53.3 56.2 58.9 61.8
16 41.6 44.0 46.2 48.1 47.2 50.3 534 56.3
18 36.0 38.3° 40.9 42.5 41.8 44.8 47.8 51.0
20 31.2 335 35.9 37.9 37.0 40.1 43.1 . 46.1
25 21.9 23.9 25.9 276 - 273 29.8 32.8" 36.1
30 14.3 16.1 18.1 20.0 194 22.3 24.9 28.0
Table 6. Output factor of neutron beam. Table 7. Percent surface dose of neutron beam.
field size(om?) ?utput factor . v fieid size(om?) : su.rface dose(% ) .
small filter large filter small filter large filter
6 0.908 6 41.6
0.955 8 43.1
10 1.000 0.872 10 47.0 46.4
12 1.049 0.921 12 47.4 47.1
14 0.960 14 47.9
16 0.995 16 48.7
18 1.025 18 49.7
20 1.050 20 50.7
22 1.072 22 52.3
24 1.092 24 53.0
26 1.112 26 53.5
28 1.130 28 53.8
30 1.150 30 54.1
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