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Some Technical Studies on a Fast Neutron Source Reactor
for Superficial Tumor Therapy
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Fast neutron beam from the thermal column of a fast neutron source reactor “Yayoi” of Univer-
sity of Tokyo has been available for biomedical research irradiation. Since the neutron flux is much
higher than the Van de Graaff neutron while the energy is considerably lower than the cyclotron
neutron, the neutron beam could be applied for radioresistant superficial tumor therapy. The irradiation
field set-up, dose output, depth dose distributions and collimated dose profile have been investigated
for the beam at 2 kW reactor operation. The beam quality was modified by the use of various filter
materials and the dose rate of more than 30 rad/min for 809, dose at 1.8 cm depth in water was obtained

with 2 crn thick borated polyethylene.

L Lol 7 ARG » THED BTV %, L OfEFR O

YA 7w e vO ERETFC X5 RS KERG DIGESN D BRI LR Il T Cd
o), BECBER, ERPhCSWTHER BH, & CHEIGHEORN b o B R AR L
HBEAF S a—AR LD, ZV=%1+ b5 SETOFREFZTFLRTWEY. v 7r bR



994—(78)

YR RRIER OB E LT, AvFErs—2
rRE TR D ICRIER B ORI S b
T, BRAESORSHESTEEE T oWT L 3B%)
RLEY., TORMBE A7 e b whET
DEECHD, oz bk RBE okinsz &
BAEWEANC A IIAEE i, e R
Ferk LB LT, M 2r e vick s
=R F =T fiva Ih, LET o
EmrAF—pTYHTCa v ie—LT52
EH, BATARBELZERS A0 bHEE
L. L Liedie, AvF 75— 7T
FeRE BT, —iciy 8 10rad A7
Bt 5o SI3B 5 Tkl

B, R TR RSN X B ISR TR I
RERFEREPETFRE-IRED EHR B S h
TEY?, hicBLT, rolbFiroE
FRCIEFRIRELZRE L. chiAsAvTF s

AAREZENHEHE $39% Hoa

T - 7 L LT, EERAE L, SSD %
KEL LD 5B50TCa) 2 —v g VIS Lir
D, TN T 42— RN gk
bR hic. & ORY — ZRePPETE R IRETF
Wy —FHRRL, Fo—EE LUTHEIEYE
BLEERERTHZENTEILDOTC, O
T 5 EPEFRE, vEo Bl ks
v, DERFEIRS O WREHEC D & B L.
O. FEPFEER & RS
PRAE IR VSRR K DA B R T 0 05 be

% (RBRIREER) OMEREFFC, ch¥T
R« 2EFRRTRA EfTbh T it ot i
FOBE R 0 2kW, ki T4 130.8 %
10"nfem® « sec G, AN © FFHE ch 5
b3, PRI B e TR R S h T D,
012k UCHEPHETFRESTTRE R = & 2V
THDH. SEEEHENBHAEY, Eavz

%
= " Heavy O
=77 0.t
77777 ] %”é »- LDNCE:I:LD T IONIZATION CHAMBER
ey
// R 7 .“:-.-'o ‘54-“‘: v‘p i R
REACTOR %/ /é | BCe -—_E:—"——__'__r____
™. CORE N L e .
/ \ ——_ PSEUDO-CENTER ___LFE i |
\ /L“ _ e ¢ -
— }7 o o] T ———
% / e 2, o us. WATER PHANTON
// Z 1 MR I
/— /%/ %5 S :9 = a ﬁ.
Va7 I A
/é [ -G‘ ' 'a nh aﬂ‘ ]
6 - T8 a,
STl ek a4,
0 49 85 10

DISTANCE FROM CORE CENTER (CM)

Fig. 1 Fast neutron beam irradiation set-up for the thermal column at “‘Yayoi’’ Research Reactor.
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Table T Kerma rate in air at 100cm from the
center of the reactor core operated at 2kW.

D De D1 Do/Dr
(rad/min) %>
51.9 4.1 56.0 7.4
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Fig, 2 Depth dose distributions for neutrons and
gamma rays with 4 ¢cm thick LiF or polyethyl-
ene and without filter ai 2 kW reactor operation.
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Fig. 3 Gamma ray dose contamination ratios to
the total dose versus the depth in water for
various filters.
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Table I Gamma-ray filtration effect with lead plates of several thickness in terms of dose rate
(rad/min) at 1.8cm depth in water and at 2 kW reactor operation. The dose rates relative to

the non-filtered case are given in parentheses.

Lead plate Dx

thickness (CM) Dr Do/Dr (%)
0 46 (1.00) 11.3 (1.00) 57.3 (1.00) 19.7
0.2 35.5 0.77) 8.2 (0.73) 43.7 (0.76) 18.8
1 31 (0.67) 6.6 (0.58) 37.6 (0.66) 17.6
3 28 (0.61) 5.6 (0.50) 33.6 (0.59) 16.6
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Fig. 4 Depth dose distributions for total and ga-
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reactor operation.
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Table I Depths and dose rates of 80% dose in water for various filters.
; 80% Dn depth DN rate 80% Dt depth Dr rate
agn, Filter ° M) (rad/min) ’(CM) (rad/min)
No filter 1.1 59 1.55 62
4 em LiF 1.2 20 1.7 23
4 cm p-ethy 1.35 14 1.9 19
3 cm lead 1.1 35 1.5 39
2 cm B : p-ethy 1.3 21 1.8 31
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