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[11 David J. Brenner et al' “Secondary neutrons in clinieal
proton radioctherapy: A charged issue” Radiotherapy and
Oncology 86, pp, 165-pp.170 (2008}
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(1] EMEH “BERRRHEY A 5407, SRHEESNS
ft, pp.143-pp.180 (2016)

[2] Heru Wang et al:‘Radiation-induced heat disease: a
review of classification, mechanism and prevention”,
Int.J.Biol.Sei, 15,10, pp.2128-pp.2138 (2019)

[3] APRXE MR+ 5 ICRP AEA/E % 2R84k - bas
ICB D HNRO RS - B BRI RO
DO RIERRIGO L& WRE”, ARMMEARRT A Y
7%, pp.89-pp.111 (2017)
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{11 L.MOENS et al: “CALCULATION OF THE ABSOLUTE
PEAK EFFICIENCY OF GAMMA-RAY DETECTORS FOR
DIFFERENTCOUNTING GEOMETRIES.”,Nuclear Instruments
and Methods,187,pp.451-472 (1981)
[21 Tim Vidmar: “EFFTRAN-A Monte Calro efficiency transfer code
for gamma-ray spectromelry . ELSEVIER. pp.604-608 (2005)
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[1] P.Blanco Rodriguez et al, Experimental studies of self-absorption
and backscattering in alpha-particle sources. Appl. Radiat. Isot.
Vol 48-9, 1215-1220 (1997)

— 132 —



Vol. 57 (2020)

B(c)-yRIEF -

SRR R TR

RERy#BARY hOXOE

DRAT LDIGE L BSTREREA~ DS

16-1-036-0180

Ty il

(TR

1. i

Bloy-yFIKF « RFEIRER Y bu R =2 EFEE AV
To R SRR EN B 0 | AT MR IR R
7 METTERICHABIIF SN S0/p ROHIE
ISR AR EIT> TN B, RFEEE B ERNE
AT HTco Tk, v BRUHBRORE o5
3 & Bla)MR Ly O TR I ERD> b DIE B DM &
4 I TERNRERESND, BETR, T4 V¥
N NFF 2 ZNTHF AP MCA) B#RWEVR
F AT L, FOIZERMER ML,

2. ERHFE

ATFRCHE L VAT LARE LT, KEE
T y R BRI B0 AERE Ge MR, PR HARIC
TIRF 9 T F—F BT 4 V¥V MCA
DIEBANy RHEBIHLEDETEANIL, AR
MraEd, —F4. PRUIFIDDEFIE MCA @
Gate I AJ1E B 2 & T Gate 185 & A « K[AIRRC
BRENyBORRY MEB D, AEEZEN
TR - KRy A7 PABIEREREICITH I
X, PRRRREIAR, v TR TN L DERO
A L% delay EIIZ Lo THETHLEND D,
ERIFA LT+ —r i P OREEZITTIL, Gate
BB LEH Uiy MRHBOEE VA EED D

AR TP R 2 ISIERMR ISR D 9Co %

AV, delay time DA%, Gate FFRIIE% 0.5 ps~4.0
ps TE(L &, B2 D Gate BERIBSEMC R Ry $#
22s MAERE Ui, KFByEBOR ALY kAEROD
60Co y FRE— 7 1B nge & | Gate 72 L DHFH D E'—
7 BHEER ny I BIRAIC & - THE LN SR
g %KD, T O Gate ﬁ#?ﬁt‘iﬂ%fﬁﬁﬁ%’lﬁﬂbko

g =1—=2 1
8 iy (0
2
MATSY 1A DEY
VIR ouen CABERRAZNN O MRanT areriiOsicas
e Preamplifie Fast Amplifier—+| Diserimi »f MCA
¥Co OTEC 4104
- Plastic scineill
astic scintillator .
Jl\‘\ Gate&Delay
Ed
Ge ' Cate input
P
Signalinput .
Pre » Digical MCA
armphier|
Y_ﬁ, MCA 527

B1 [k XAy HRASRT FRRAIEVRT A

3 BRBELUER

X 2 O[Sy BORRZ VR U@Gate 72 L
DPED yBDARY METFT, ZDL & DOHE
BEIZRE4 5 Shaping time 3 1.0us & L7z, HIEIZ
L VB oA REIX FWHM2.01keV (©Co @1.33
MeV) & 72 0 IZITH HBF DM REAE (AR & [/l CHE R
Bohl, BORRY bAPLELRI iy fee & D
RDfcgd Gate FEHITEOBGRZE 3 17T, M3 D
&30 HEZIRIT Gate DIFEIED 1.0 us 235 4.0 ps
OFTCIRAHED & DFEFET—E LR B b,

600 A —

g 3
: 400 ‘
< R
5 | © i
g | e
LE),' 200 fom s N\ -

0 4 AQ;mm_.

2665 2670 2675 2680

Channel
B2 %CoyiA~I hA@1.33 MeV

¥ : : ‘ i ! )
R A
i ; :
0.86 Loemminin '
0 1 2 3 4 5

GateRpHItE {ps]
3 Gate FFH1E & FHEEIR O BR

4. &R

Gate (D ERRTEAS 1.0 us A2 5 4.0 ps ORI CEEEhEHE
DREBCHELND Z EBRERTE L, “hitk-
TAFEIZ Lo THE LN AP EE L piaetk
=h b MR IC L o THEERBE LB bh,
POBOVSRETYRARY hAREBLNE Z &M
RiAENT,

BEI
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[1] T.Sato, et al.,“Features of Particle and Heavy lon Transport code System (PHITS) version 3.177, J.
Nucl. Sci. Technol. 55, 684-690 (2018)
[2] GLENN F. KNOLL: “Hit#atill R 7y 88 2 iK™, BT TEFrH+E, pp768-769 (1991)
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[1] T. Sato, et al., “Features of Particle and Heavy Ion Transport code System (PHITS) version 3.140”,

J. Nucl. Sci. Technol. 55, 684-690 (2018)
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Fig. 1. Reactor Configuration of UTR-KINKI
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Table 1. Rods Pattern
Safety Rod and Control Rod Position

SR#L | SR#2 RR. 8.8.R.

Pattern | Reactivity [$]

A -0.135 UL UL LL. UL,
B -0.617 UL UL UL. L.L.
C -2.080 LL. LL. LL. LL.

# S.R.(Safety Rod), R.R.(Regulating Rod), S.3.R.(Shim Safety Rod)
# L.L{Lower Limit}, U.L.(Upper Limit)

723, ABFFETHERM L7z l-inch @ BF; LLfilEt
HEZ, FLPRIMET 2 REMEOEAR
ThHHFRR R UA—ITHAL, PHFRIX
FEREPRBEEPETIC L - TEB L,
3. Feynman-o.fPtE-FHEREE

fE3k D Feynman-a.FHEFHEEETIE, (1) &K
ZERAL U (2) XERAWTRTTRITHON S,

N(T? —N(T)

Y(T) = —n 1. (1)

1-— -aT
Y(T) = Yugan (1— — ) @
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& B LT,
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Yoo 412 )
2
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(Delayed-to-Prompt Ratio Index) & L7z,
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Table 2, Results of Delayed-to-Prompt Ratio Index

Pattern A B C
Measurement 0.01854 0.00771 0.00146
=0.00103 +0.00044 =+ 0.00020
Keepin 6-group | 0.02432 0.00779 0.00181
Brady 6-group 0.03280 0.01020 0.00255
Wilson 6-group | 0.03194 0.01069 0.00251
Wilson 8-group |  0.03183 0.01064 0.00250
Spriggs 8-group | 0.02431 0.00779 0.00181

Keepin @ 6 B (X Spriggs @ 8 FEF—F» b
WIEBREZBESFRLEZOIZR L, Brady @ 6
B, Wilson @ 6 BER U8 #EF—F &> NI, E
BRIEOFRMENE, T,
6. £&®

AL TIE. Feynman-oPHEFHBEE AW
TERICL>THRONAKRE, BRPETT
— &y FEAWCERETICE o THEDR
AIEROHBEITH Z & T, EOBRETETFT
—& ¥y bREDREREEZFBHRT DM
SEERIT-oTz, FEERE LT, Keepin @ 6 BHERV
Spriggs @ 8 BT — &ty bR D R ERE
BRHALE,
HE

[1] G.R.Keepin, T.F.Wimett, R.K.Zeigler, Delayed neutrons
from fissionable isotopes of Uranium, Plutonium and
Thorium, Physical Review, Vol.107, pp.1044-1049
(1957)

[2] M.CBrady, Evaluation and application of delayed
neutron precursor data, LA-11534-T, Los Alamos
National Laboratory (1989}

[3] W.B.Wilson, T.R.England, Delayed neutron study using
ENDF/B-VI basic nuclear data, Progress in Nuclear
Energy, Vol 41, pp.71-107 (2002)

[4] G.D.Spriggs, J.M.Campbell, VM Piksaikan, An 8-group
delayed neutron model based on a consistent set of
half-lives, Progress in MNuclear Energy, Vol4l,
pp.223-251 (2002)

[5] AT, Feynman-afif & — b F5fR] G GH A7
O}E, BERFTHES, 2018 FROKSTHRE,
2MO6 (2018}
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Table 1. Thermal neutron fluxes ¢btained by the
activation of CsI scintillators and Au foils.

Target Therrnal neutron flux
(X102 cm?s1)
Csl (¢2.54 cm*2.54 cm) 52402
Csl (¢2.54 cmx1.27 om) 5203
Au foil 5.6%0.2
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mycelia cultivated in HOT medium
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