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Neutron Flux Monitoring around a Medical LINAC using
Fission Track Spark Counting Method
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Yoshihiko. MURANO*, Teruo. TAKEDA*, Yuji. INOUE* and Kusuo. TATSUMI**

(Received September 30, 1987)

Neutron flux produced from a LINAC made by* Toshiba company was measured using

fission track spark counting method. This LINAC is used for X or electron irradiation for
medical use. The detectors were Makrofol KG polycarbonate films 10um thick, which were
attached with thorium or uranium targets and were kept in the neutron field.

Fast neutron flux in the room were distributed up to 6x10°n/cm?-sec. The mean value of

that at the irradiation area on the patient was 4x10” n/cm?-sec. Thermal neutron flux at the

surrounding wall was larger than that at the centre of the room. Thermal neutron was not

detected near the irradiated area.
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Table 1 Spark counting characteristics using different size of positive electrode.

Dia'meter of ‘Diameter of Diameter of aluminum | Maximum detectable limit
positive electrode punched hole evaporated hole
(mm) (um) (um) (n/cm?)
10 5.3+1.2 130£ 9.6 2200~3300
25 9.0+1.9 203+ 6.1 700~1000
50 31.4+6.2 352+28.0 —
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Table 2 Neutron flux monitoring by fission track spark counting method.
) (Detector film : Makrofol KG, 10 um thick)

Neutron Target Detectable fluence range (n/cm?) Sensitivity * (counts/n)
Thermal Uranium 4X10*~  10° 1.7X10°°
(199 g g/cm?)
Fast Thorium 5X10°~ 4 x10" 3.8x10°°
(199 1 g/cm®) ' '

* Sensitivity =spark counts/neutron fluence



T AR R OBEHERIC L 2R 7 1 7 v 7 REZOh T REEQORE

Table 3 Neutron flux distribution around LINAC irradiation system by fission track spark counting.

Fast neutron flux Thermal neutron flux
Monito(i\iin% point (n/cm?esec) (n/cm?esec)

° Mean value Range Mean value Range
1 1.3X10%i(1.0~ 1.5) X10° 2.5X1041(1.0~49 ) X10°
2 10.0x10%i(3.0~17.6) x10° 3.4X10%i(4.5~64 ) X10°
3 8.2Xx10%i(0.5~22.8) x10* 5.7x10%{(5.3~ 6.0) X10°
4 1.2X10*(0.5~43.5) x10* 7.2x%10%i(6.3~ 8.1) X10°
5 1.4X10%(C ~ 2.7) X10° 5.56X10%*{(3.9~ 8.6) x10°
6 9.5X10 i(9.0~10.0) x10 4.0X10%{(2.3~ 5.6) x10°
7 1.4x10%(  ~ 2.7) Xx10? 4.8x10°i(4.1~ 5.5) X10°
8 {nad. 3.2X10%i(1.5~ 2.2) X10°
9 0.9x10%( ~ 1.8) x10° 4.1X10%{(8.1~ 5.1) x10°
10 n.d. 3.6X10%i(2.5~ 4.3) x10°
11 i n.d. 1.5X10%i(1.2~ 2.0) X10*
12 fn.d. 1.2X10%:(0.7~ 1.8) X10*
13 n.d. n.d.
14 n.d. n.d.
15 n.d. n.d.

n.d. : non-detectable
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Fig. 8 Neutron flux distribution around LINAC irradiaton room.
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Table 4 Neutron monitoring using the spark counting method.

Target Detectable fluence ek
Si tivat

Neutron Detector film Fissile Weight range ?nm 1:1 /y)
material | (rg/4.52cm?) (n/cm?) counts/n

Panlite (18 xm) nat. uranium 100 2X10°—4 x10° 1.0X107"7

Thermal {Makrofol KG (10 #m) [nat. uranium 100 5% IOS—A 10* 1.2X107"

500 8X10*—2 x10° 7.2X1077

Al:0:;(1 £m) nat. uranium 500 108—  10® 8.0X1077

Fast [Makrofol KG (10 #m) |nat. thorium 500 9x10¢—  10% 2.5X1077

* Sensitivity=Spark counts/Neutron fluence
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