TOSHIBA

ERBIPIREEICLD
REF AT MNVAITETT &

55FF J&1T!, LR BET!,
Big J—2, i Fk?, Bl FX2,
pnsELL P23, {ARE 1663,
SEA A4

HEEBTTYIX, 2TTSI, 3bKRBL, 4&KBcT

2018.12.27
EAB0EE PETFAA-S I EPIARS

© 2018 Toshiba Techni@



B

RV ELNCRYIRERE F TRMRIRT DI PIEF S
A 3T4EDIRET . FHCEE P IEFROPEFIRIAF—ART ML OFh
JRRITEFEZIRET

B e

SVIFRIBE T T €fBEZ2HEVWTIMIVAICERE 92555 (F2(dME
BRI BRFETHD. TMIVADTTFF1— RIFLEERIIEL T4V LTE
KOZTERIGHHRZIND,

VLU M g b A THFEINAER M E Az AU
AA=S20TU—MNIP)THRND-TWS, Fo. PHEEFEORIGHIEEOKX
SVGAZRBE R EFHIP(NIP)EHFEIN TLANVIRDSLEZZ (T,

EEHZRAVT. XSEHIPOSRRELILVYA(FvIL O S(CEBRU. IPIC
B 59 3FEICOVTERST U, (B TR0 FHISIRIN & hET
LR DRRIERFRICERL. HIBAXA—J>JZ4&5T,

© 2018 Toshiba Technical Services International Corporation

1



Horizontal port [l

Collimator (X)
Dark Box

Collimator (2)

Vertical port

FETVTYIA Y4700 IR IEFIR

Cyclotron
Lens Magnet

-

0.1

>

{ Collimator (Y)

© 2018 Toshiba Technical Services International Corporation

2



wEAIPEREEDAIER R

Step wedge (Dy, In, Au, Er, Mn, Cu etc.) Transfer room

\ Imaging Plate (IP)

e — Sponge rubber
Neutron —— Cassette B

o ——

1
: Move after the irradiation _+ E
Cd filter \Converter foil B - E

Irradiation room

IP reading room Move after the transfer ___-

IP Reading System

© 2018 Toshiba Technical Services International Corporation



TIEBIPELREHISA A—T > EDIRA > b

& ViROEZ X TRVWERRERE L (EiEE) 2EIR.
S FOHIEE -I2BI23EEEHC. WEHMELZBRAEL. FREA
MEEEBIFEVEH DD 7IEIR,
@ TR TINRHIEIRIF—-DOEEZEIR,
O (BEHED) BEAROZEHEOSVEDTIEIR,
& EEBEULTAFUDLIL BN Z MR EDZIEIR,
& EBMNESMTHAID. NOH IO TE. CulhSENTL\BT:
$. NOHZECUZENEND VT TEN,
& CdI1 I A—BEIN R 2R,
& PEFIZDOER IR TOLLERMER SR, HIX (L
IR F—DmOERZM—MNCREREET (RIUY,490M>)
-BR23Y1/I0MI> D5 THREE

© 2018 Toshiba Technical Services International Corporation



EE

Table 1 The selected metal

,‘-
0N
/

1R [E)1

Az S

+

Isotope Selective .

ucide [ abndnce | neutromenersy | NSED | madionucie Termtezpre | Sesereee f e | arie
*py 28.18 Thermal (n,y) %py 2651 341.2 6.904 2.334h
By 95.71 1.457 (n,y) Hem 201.2 3209 5.793 54.41m
¥ au 100 4.906 (n,y) %8au 98.65 1571 6.685 2.695d
170g, 14.93 95 (n,y) e, 8.856 46.38 6.801 7.516h
e 100 132 (n,7) %co 37.21 75.85 3.711 5.271y
*Mn 100 337 (n,y) **Mn 13.28 13.52 3.643 2.57%h
ey 69.17 580 (n,y) cu 4.507 5.009 3.666 12.70h
YAl 100 5.5x10° or more (n,ot) *Na 230.3x10° 122.9x10° 3.259 14.96h
*Mg 78.99 5.5x10° or more (n,p) *Na 50.29x107 31.15x10° 3.496 14.96h

e Shibata, O. lwamoto, T. Nakagawa, N. lwamaoto, A. Ichihara, 5. Kunieda, 5. Chiba, K. Furutaka, N. Otuka, T. Ohsawa, T. Murata, H. Matsunobu,
A, Zukeran, 5. Kamada, and J. Katakura: "JENDL-4.0: A New Library for Nuclear Science and Engineering," 1. Nucl. Sci. Technol. 48(1), 1-30 (2011).

”]Manganfn (Mn:12%, Cu:86%, Ni:2%), Kovar (Co:17%, Fe:53.5%, Ni:29%, Mn:0.3%, Si:0.2%)
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Configuration component 1
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Configuration component 2

Vertical port 2 & Horizontal port
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Calculation of integrated radioactivity of Dy, In and Au foil for fixed neutron flux
and for different irradiation time, cooling time and transfer time.
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Build-up of IP irradiation for different neutron converter foils.

Cyclotron current: 16pA
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Result of configuration component 1 Vertical port 1
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Comparison of the analysis results and measurement results (Au)

. Estimation by PHITS code
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Comparison of the analysis results and measurement results (In)

Vertical port 1 Estimation by PHITS code

Configuration component 1 Measurement result (In foil)

Without Cd filter

With Cd filter
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Comparison of step wedge transmission data
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BG shading luminance data (A.U.)

Comparison of step wedge transmission data
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BG shading luminance data (A.U.)

Comparison of step wedge transmission data
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Comparison of step wedge transmission data

Horizontal port Configuration component 2
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Comparison of step wedge IP PSL-value data

Step wedge : Au
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Luminance value {Counts/pixel?)
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IP PSL-value prediction of vertical port of Mg foil and Al foil
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Comparison of Metal Foil IP Transfer Results and Analysis (PHITS)
Results

- Analysis results (PHITS) is proton beam 16pA per neutron flux.
- The IP luminance value (resonance detection result) is a normalized thermal neutron

(E <0.5 eV) plotted as a result of PHITS.
Vertical port 1 Vertical port 2
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Neutron Energy (eV)

- For Cd ratio PHITS is 1.5 times higher than IP result.
- There is a possibility that overestimate the thermal neutron flux in the PHITS.
- The standardization of the IP luminance value was carried out with respect to the value

of 1 / 1.5 of the thermal neutron contribution of PHITS.
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Neutron Flux {neutrons/cm?a/ ethargy)

Comparison of Metal Foil IP Transfer Results and Analysis (PHITS)
Results

- Analysis results (PHITS) is proton beam 16pA per neutron flux.
- The IP luminance value (resonance detection result) is a normalized thermal neutron

(E <0.5 eV) plotted as a result of PHITS.
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- For Cd ratio PHITS is 1.5 times higher than IP result.
- There is a possibility that overestimate the thermal neutron flux in the PHITS.
- The standardization of the IP luminance value was carried out with respect to the value

of 1 / 1.5 of the thermal neutron contribution of PHITS.
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