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Installation of JRR-2 Neutron Medical ILrradiation Facility

Kenji ARTIGANE, Tadanori YAMADA, Denjiro NEMOTO
Masao BANBA and Kunio KAWARAI+

Department of Research Reactor
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 1, 1i991)

For Boron Neutroh Capture Therapy (BNCT) on braih tumor, a medical
irradiation facility has been installed in the Japan Research Reactor
No.2 {JRR-2) in Japan Atomic Energy Research Institute (JAERI). This
facility consists of a meutron beam tube, an irradiation room and operat-
ing room. The cross section of the neutron beam tube is 200mmx200mm and
the thermal neutron flux at the irradiation pesition is 1x10% n/em?/s
with a gamma ray contamination of 1.7% at reactor thermal power of 10 MW.

Single crystal bismuth filter and a polyethylene collimator were
applied to optimize the neutron beam condition, and LiF tiles and Styrene-
Butadiene~Rubbers (SBR) admixed with 3,C were used for suppressing the
gsecondary gamma-rays from the construction materials of the facility.

The first BNCT treatment by this facility was successfully performed
on August 10th in 1990.

Developments of the medical irradiatiom on the brain tumor and mela-

noma will be done by using this facility.

Keywords: BNCT, Medical Irradiation Facility, JRR-2, Thermal Column,

Neutron Beam, Single Crystal Bismuth, Irradiation Room

+ Department of Health Physics
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Table 2.1 Characteristics of the Neutron Medical Irradiation
Facilities in Japan
BEFF | ¥ 1, ) HRUTR rRRESEE | /0l
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JRR-? BkF [0a00 IFRESEE 0.3 [ 1
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AR |0y BT . et o BUHEE | | il
ESRIEBTDIEA bt A piT o
il i L e b
Fig. 2.1 Procedure of BNCT Treatment on Brain Tumor
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Table 4.3 External Exposure Dose concerning with Neutron
Medical Irradiation Facility Installation Work
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Table 5.1 Neutron Penetration Rate on 3ingle
Crystal Bismuth

THTFHEEER (%)
fl % & Ex2w 279y 78T
1 2 3 4 3+4
a—C 5¢6.9 98,4 61.1 54.8 -
c — a 57.12 56.9 61.6 53.8 E—
b -—d 55.17 58.3 52.3 51.5 E—
d —b 56. 4 61.0 48.1 52.17 EE—
e — 1 58.°0 53,8 62.8 62.0 34.9
ft —e 55.0 56.4 §0.0 59.8 —_—
Table 5.2 Self Shielding Factor on Gold Wire and Gold Foil

Ml E H
it P
WoRk 2fE TH 23H Y 3EIHILIA
£ b 10mmfA x0.01lmm 1.2%
A E0.25nmx10nmm 2.1%

A E(0.5mm xi0mm

5.2%
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Table 5.3 Thermal Neutron Flux at Outlet of Neutron Beam Tube

EHoMZFEMRE Vo. i@l R E LM
j ] (Ba/mg) | T B MHF
SHOUWE X Ik len it 17.9 1.0 l
J: H
7 8 2 18.0 1.008
5 3 18.0 1.008
q 18.6 1.038
8 4 | 17.9 1.0
A ] :
| 6 17.2 0.881
100mnf 7 17.17 0.989
9 ‘ |8 17.5 0.578
1 7" § 17.9 1.0
'F
¥ 17.9 —

Table 5.4 Comparison of Specific Activities between Gold Wire

and Gold Foil

MR IETH I3E M E EEIEIFIHME
H, ¥ B E H
B Bt fE (Ba/mg) iHoxt b o# | B RE (Ba/nmg) oo o=
B bE R OB B 139.1 1.0 25.0 1.0
E 10nnfE x0.0lnn ;
EA s A T — P 23,3 0.3832
A &0 25mmxlonn | A B EWH _ — 231 0,924
& Ey s S 108§ ! 0.759 21.0 0. 84
K E0.5mm x10nmnm T
1) Al I R B 100.5 0.723 —— _—
EY HMEWNNNFEFosem ot ECRINMER O E
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