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Collaborative Laboratories for Advanced Decommissioning Science
Fukushima Research Institute, Sector of Fukushima Research and Development
Japan Atomic Energy Agency
Tomioka-machi, Futaba-gun, Fukushima-ken

Kyoto University

(Received November 18, 2020)

The Collaborative Laboratories for Advanced Decommissioning Science (CLADS), Japan Atomic Energy
Agency (JAEA), had been conducting the Nuclear Energy Science & Technology and Human Resource
Development Project (hereafter referred to “the Project”) in FY2019.

The Project aims to contribute to solving problems in the nuclear energy field represented by the
decommissioning of the Fukushima Daiichi Nuclear Power Station, Tokyo Electric Power Company
Holdings, Inc. (TEPCO). For this purpose, intelligence was collected from all over the world, and basic
research and human resource development were promoted by closely integrating/collaborating knowledge
and experiences in various fields beyond the barrier of conventional organizations and research fields. The
sponsor of the Project was moved from the Ministry of Education, Culture, Sports, Science and Technology
to JAEA since the newly adopted proposals in FY2018. On this occasion, JAEA constructed a new research
system where JAEA-academia collaboration is reinforced and medium-to-long term research/development
and human resource development contributing to the decommissioning are stably and consecutively
implemented.

Among the adopted proposals in FY2018, this report summarizes the research results of the “Development
of Thin SiC Neutron Detector with High Radiation Resistance” conducted in FY2019.

In the works for debris retrieval, it is required to install subcritical surveillance radiation monitors that can
surely work for long time under extremely high gamma-ray radiation environment. However, there have been
problems such as remote control of conventional radiation monitors is difficult because heavy radiation
shields are needed. In the present study, we will develop a neutron detector using thin, light-weight and
radiation-resistive silicon carbide (SiC) that has low sensitivity to gamma-rays as well as the data collection
system in collaboration with the U.K. Using this system, the performance tests will be conducted supposing
the real debris retrieval including the irradiation tests. Based on the results, we will conduct research and

development aiming to make the system ready for use in real decommissioning works.

Keywords: Thin SiC Neutron Detector, Debris, High Radiation Resistance, Decommissioning, Subcritical

Surveillance

This work was performed by Kyoto University under contract with Japan Atomic Energy Agency.
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TOEEFE /A XE L TRELZ L EORIHAFTD BC JESKFMEZK 3. 1.3 [TRT,
Z DR D “diffuse source” N 4x FEIMNSFPHEFNAS Lz EOFEE T, EX282 i
DL EFETOBREBIRITHR0.04 L7 D Z ERDoT2,

HPEF ~DISEFH RIS T, BRIBEBR RIS T 2 0 v RA~DIREIZ OV T H R
ZFEM LT, FHRICHEA LR o A X3, 1 emX1 emX 13 um & L, 77 U FITAFE
ETDHEBEZLNDNENLRT L ~BIRE LT ¥Cs & Co A L7, ftREEREZX
3.1 41T d, FHETOHA L RIS Z D7 T 7 %% LT Response D ERJEZE RS 5
Ll BRBBRHBIENE N1 MeV L EDO @ =R X — T v 0GRS L TR )
(90° ) ICAFF L7z &, FHTOLEE LFAERIZ 0.3 MeV L TOEREEZ /A4 K& LT
ET 5 ERIHZIERIT 1.6 X100 &2 0 PEFIZEERTAMH/NSWVEE 225, T 2~ s
BT (07 ) ICAS Lz & S oBHDERIZ90° OB LV /NS R0 BT 7 U T
—HEERH ~RRTH D PCs MOEDH U~ 4n TASF LIz & EomEEIT 9
X108 & 720 RPEFIZHART B H/hSWEE 220 | T v~ ORI RPE T2t
REFITINSWNZ ERyoT,

WIZ, IO AT 2 7Y 7 o T ORFHT DWW T HEEICRE &2 32 L7z, PRk
30 FEEDORIERE W TZFER T, B0/ A AL_AROR0EL, TV T U7 OikE
RT VT T N0 —T NVEIZRER S D L ORMRESR TN, AREE, r—7 L
FEOERET, ZEMTT YT T EEOBFMEERL2E ZA, /A4 XYL
S AL, BERWZ L 2R Lo, Eomh+ & o~ fIC KD BETBIZDW TIEFERL
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30 FEDKETOERTHER L2 O THRENEN L 2R LA, FEE Lo
WTIHEEITAREEMERH D Z ENbD . ZTORRETIHRIET 16 5iaiE RO
TT T A v EHRHICERT DI ENTEDLILIICEE L,

— B
TRMER 2um
T EER

ﬁg'ﬂ.’.ﬁ 20nm

300pum

X 3.1.1 SiC_X— A2 EX

o
S - 10
< —— lum B,C converter
— —— 2um 1DB4C converter
Loz —— 3um B,C converter
2] ;] —— 4um B4C converter
= S H 4
~
> _
E
£ «
<
A=
9] 0.5 pum dead zone
- normal incidence
25 meV neutrons
g
S | | | |

0.0 0.5 1.0 1.5 2.0

energy /MeV

BJ3.1.2 BRPETITrT 2R E R R A S
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= S
L 4 * P
* .
o e
SN
>
%) o v v v v v v
-2 v
=
= — 1 10
B,C converter .
0.5 um dead zone & diffuse source
25 meV neutrons TR
= _| 0.3MeV LLD w normal incidence

| | I | | | |
1.0 1.5 20 25 30 35 40

converter layer thickness /um

3. 1.3 HEFITHT D BHIZNER D B.C JE SR

107!
|

| Iemx 1emx 13 um active layer

|

107
|

2

response /cm” MeV
107

0° incidence 90° incidence

— 1.33MeV ~
—— 1.17MeV ~
— 0.66MeV ~

107"
|

107~
|

\ | | | | | |
0.01 0.05 0.20  0.50

energy /MeV

X3.1.4 Ho~ixtd 508 B HR
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3.2 EEEERDEHR
(1) ESEERDHKE EBYE
ERES TR T 2 Z ENWRERESLRERL LT 7 A N— L S EFE T —7
AZOWTHEE LIRS, A DR, 77— 7 AV OEELEY EILE &
DBLEINDIT 7 A =% AF BARBITH W ALE DN 2 Th 5 LIl L SFak 30 42
FE DR & Tl LWERRZIRE L. T & oIl iEfiak ek &SRB R E 2 3R 1T L
Too ERBEHIRIILLTOMEY TH D,

(a) HERK
T2 MME 15
TAZIEE 16
W77 A= —T L —K

(b) flAk
T— X W E
@© SiCHPEMrtas, £ SiC HrERtias & FEMEREEZ A 35 Si kTR
WCEHE SN2 2 R EO T ) T oI mb i Ens 7 a Z{E 5 (1~50 mV,
7NV AR 1~50 psec) ZANTHT Yo ZNVEHTHI L, 7272 L2V AR
X7 FATHEYATATHEHIETHIENTEDHI &,

@ 3%%uh®fuYme5®§imuL@&%®7%n7%%%%&K%?4
CEANEFICERTHIENTEDHZ L, ZOREMIFAETHDHZ &,

@ ANF % U FTONTHET ¥ o RVDFEEEOEED 50 keps LA ED AT
RISTHZENRTEDHZ L,

@ HWHENAINT 4 PHNVEROWHEIT 1000~1500 nm & L, 7 4 X IWER
EAERSET 7 A N~ —TL (X100 mPLE, =7 803 4 RULF) i@
LT — 4 ZEHEE TIHEETLIZENTEDL L,

® THZBEEICBNTANT Y U RXNVEGERNTHIENTELIRT 4V
57/1457?“6‘%%5\_ e

® HT77AN—T—TVIHRPOLXGT D LOEHHTDH L,

@ F—HHIPEEICHEE T 2EIEIELDC 24 VLT &5,

?—& (EE S

@® — XM PEE NS AR T 7 A N— =T VBB U IR I NN T 4 Y
&’/Méﬁ’i’ﬁé%f‘é‘ 5k,

Q@ F—2WHIEEEO ANTNEZH L R U BNC S £ 721X LIM0 S 2 F L, @T
B INTZT I w5557 — 2 MNEBEDANNTF v o FNVE GG LT 5D
WOl T o ENTED I L,

@ TIulEEOrA v EERETHIENAETHD, 10 iV 51 VOANE
FICHIRT DN TED L,

15
39—

N
nuu



JAEA-Review 2020-057

@ FVTTMNOANENTET T e T EEOANRLAOT —4 % 1 usec LAND
HMTHEL, ResT7T—4ZEEENL A=Y LarEa—% (PC) 24—
P—F v b, 71T USB #RH TRk LCPC EICHFAIT — X DT FA N7 7 ALk
LTRIFTCEHZ L,

® @DF—ZEEEAEITH 720D PC (Windows) LDV T Ry =T iRndbn 2 L,

® F—HZEEEICHETHEEITAC 100 VELIZDC 24 VEITFET 5,

ZORER, 3 BHD SiC MEEN LD T Fu F G5 % RRFICE Y IAA T 2 RO
DT 7 AN—ILEVEFERESE LT —F AN 2EE L 7 — % B EE NG S,
TNT T OEE (LIMO S5 A ) ZRHEFITEH L T 7 A4 =Tk L Of
DOWRITNT 7 A NXR—T— AN HN LA TNS 1310 nm), ZFOKEFEZILT 7 A4
—MMBDEFEZITCIdD 3 FEEO T 71 715 512284 LT BNC da 12> B AN H )
L. EBIANEINTET a7 GEOANNELNOT —2% 1 n BHEAAT, USB 7r—7
NTNR=YFarta—4 (PC) IEETDHZENTE DT —FEILIEENTER L
< (3.2.1, K3.2.2, X3.2.3, X3.2.4, [¥3.2.5),

SRR 30 AEEE OFRF CIE MR O K & T H DML ZEMFEIZ 12 emX 8 ecmX 1 cm TH
otﬁ\%ﬂ77)ﬁ&_m%éﬂémﬁ@“w%_owfimﬁ RTHFATE
5 E T B DIIHERMM CEIMNERH D20, ShOEBETTELRIES T 5
ZEEENE LT, YYOTHROIR TR, A 2 0FI LT ETFICERTN
SLTHEIC LT, ZORER, EROKE ZIL8 emX5.5 emX2 cm & 22737 MT
THIENTE, AEEZBHDIOERAHO T LN TE D,

F =R EEWMDY AT LAOWEIILL T OMEY Th b,

 SiC FPEFRHIEE 4 F v %L (CHO-3) DT F /{5 5% AD ZA#aL SFP £V =
— N ERAWTT —# ZEHEEICEIRET 5,

« T B AZHEE AT SIC PHEF RIS 3 T Y RV DT — X AR T D,

« 1 F ¥ RV EIZ ADCHO-A, 2 F ¥ > R/LHIZ ADCEO-B, 3 F ¥ > /L H T ADCH1-
A £7213 ADCH1-B #5369 %, 3 F v > R/LHD ADCHI-A, ADCHI-B D&KL, 7
— HZAFEEBENO OREICHED) Z LITT D,

<SiC g T Fr 7L 20X, ADC ANEED T ) T 7T T AR I A
T 5 (FEEEEE),.

< ADC DAREIE, SiCHRHERT 7 UL 2137 T 2k & L CEiET 5,

F =R EERMDY AT LAOWEIILL T O#EY Th b,

— Z BV B T 4 ¥ S MEHTAN SRS SICIHETRINGT—4  (CHo-
3) &7 R IEHELT S,
RF 4 VH MR B OBIBEAOUE LT, B 2 R LT E . VA
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T EBEREO S ) TV EIT 9, (SiC FPEFR ST v o R VI BB % USB
ATV CHERE LTz PC 7 BB 12 48 B Al BE

VU TAR—= R A R—=F AL, 3FR— M, REA, 1 FK—ME, T—%%(
& FPGA D L Y A X FREIHEHAT 5,

- SiC RO T Fu ZEEIL, 2V AMER/N 1 psec, 10 keps (2%,

c NAMES OB EMENET LT Z L IxbaT 5720, 7 A & X5~X100 £ TIEE
HGEHIZ AT 35 2 & 23ATRE (USB &7 — 7 /L CHEfge L 72 PC I B AH) (1X13.2.6),

¥

A1t
S

il

SiC T — # ORFHIEIZ DWW T FO X H 12 Lz,
« SFP A5 /37w~ b ADC 7 — % CHO-2 & F % > R/VigED /)L A P E BIHE L o A
K RRE % Bl L2V A d HPHE BIERR EME 2 8 2 7o i SV A3 %,
- B E LTI
SiC R HERT —4 (ADC 7 —4) >/ A M i E BRI % i)
L5,
< VAT, S ERTS LTS A2 0.5 usec M W AH AT 5,
<OV ACH” I (0.5 psec) IMH AT,
* SiC BRI D/ vV AR 1 psec ThHiUE, SiC Mgt I EHICE L &5
IV A T AT HE,

R E ST IR ORI T O Th D,
- ME : FR4-1.6t
« FERY A X0 12 emX8 em (BZAEMI) . 8 emX5.5 em (AJJMH])
-JEE: 68
- RAHE . BEMET T v v

FERORE S0, Rk 30 R OFRER TIEATML, SZAE ML HEAR T A X3 12 cm
X8 em ZEA L, H1EO R IRBUTIXA T 155 S 3 D TR 500 cn’® Th
ST, AFEIIRE SR & 72 5 ATHINZ DUV TIEEEMR A X938 cmX5.5 cm %
AL, 2 BICERD, RERMTFEZRVATREDORFELEEZITH Z & THRBEL
150 em’ £ T/NEfLT 5 Z R TE T,

Bk T D RAEE 2 O - R EE SRS E O ERIC LV | (BEEEE AV TREZD
O DORANERDT —F % PCITHAE L TIRIFT D 2 LN TE L 2 L 2R LTz, £z,
ATUHR — ROEFEEBIZ OV TIE Co-60 FRETHIRE T O Efr &Y TOMREMRER %
e L7,
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3.2.1 F—AunkRIEE (K 2EM. A HI0)

3.2.2 T AN s ZESIEREE (ZEM)
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3.2.3 N7 7 AN—HEMax s 2SR EGE (7))
(4 BB AW —RRR9IHL D A1 72 & O THLY 4k L ATHE

o
;

125.0
140.0

SiC.Detector_Board_Rev.|

.
n

3.2.4 ZEMSEIX
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TR GO RKEEMEAIZEM
T :
@

Ll
grosmes s : e freeeeee :
| zgvEkLTARSE | Ii | AopEnyodas |
o]
BANK
e e SFP Module -
XCTA1S5T-FGG484
55mm
T T KURNS
14 1e SiC_Detector_IN_Board -
(DC-Jack)
ui3 ue

=
= $2.7mm x4

o e rew reca
Contiy tona
————— LED (4) ==
® 000000 4#7 e !
3. 6mm

cNl
6pin Header (2.54)
JTAG

80mm

3.2.5 HisEX

Wz ADEREMR- Fodh At ADEREAR- ROt
JULZEG 20us &4 87 1'h9(25 )

TFA2EE 1'h4(5 8)

N ——————————

JUILZIEIRS 20us

S L )

THER -1
TLHE S PR

T
T

@ ANEREMIR- ROt h
JULZLENG 20us 712.5%5E 1'hD(100 &)
[ BN BN B e

X 3.2.6 7AEEIZLDIEREMER
HAOMBEBE~DAES, FO TTL ey vy 755 (PC~).

W
TRE

210 BNC i EE
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—ZMEEREDRE

S AES

AR 30 FEEEDAFRIZEB W T F B DT — X IUERICHOWTIET — # EEEEE ITH A
AL Z LN TEDLZENHD . ZORRE IS, AIEE TR LR Tw v 2 A7
DIEEEFTH N TE I, WEEEOSFRBEEX A 3.3, 1 1273, SIcE
FEIX Z 0dEEZ AW TREREERT =% &L LRI 572005 % i LT-,
EBRITIIRE RO KUCA 128\ CTHENE L7, KUCA 13k~ 7P OMA R 214555 2
ENTELMFEEAFRIFTHY . T E TIZ KUCA D FEARJEGEF.L (1X3.3.2) ZHW
T IRID & DOILFEMFFETERELT 7Y 25 L ORI REBERE =2 2T 27200
TR &I L C X7,

SR L7 Dt E 2 X 3.3.4 £X 3.3.5 (Y, ARIOERTIILLTOL S

72T T R A AR LT,

1) KOROVIZRY =F L U EREM E L THWD,

2) FTTVBBINELS IKSIEN > TWD Z & 2T 572012, HiAE R ok
(2/8”7 p23EUEU BREHA, [X3.3.6) & MW TAFEHMNTIAL BliEd 5,

3) —HENTIKMPIRITTER AL Z T 572012, R =F LU lmoRbHY
(2 E DIROEEN & W TR EHA 2 BLE 5,

4) REEFREPMEL 72 o THRFUTES W & IR & 05 1L 5 72 01240
BHMEFRIAZIIAT S Z LT > TWDHR, ZOWINME LTLI 2L
THLO—ICEET 2 (X 3.3.4 OER), B TIEA YROAEWHEH
SNDTETHLNR, 2 ZTIEWHEEORA AU HFE LB L (Li-6:7.5 %,
JEARIZ LiF) 2 Hwio),

5) BRELT 7V O E R AR (R U BB GG IE) 2B T D,

6) BRELF TV R TRIZn R ED~Y A F—T IV F ) A FERENETHL L E
2o bTeD, FHEFIRE L TXA RS HFEFIRTH /N D 22CF 2 IRk
Rz AN THWE,

HIELEE OBLE 2 X 3. 3.3 1R, HFOMHRA L E RSN S OE 7Y
TV T il LT RRIIF DTSR E L2 7 7 A N B O H EEICE S 2 A
L. K7 7 A= HNTFLP LN EEBIE S kL, PO
REZI A USB 27— 7 /LC PCIZHARE L 7o, 7235 PC 1 LAN 77— 7 /LIC X 0 R4 Dl
HRICRE L7V E— FPCOLEBTERIETE L IIT LT,

HREGFE DT HIEE LTI I E TITHA R FEDRE SN TWD N, T2 T
HPEFHESATIE A W2, 2 OFEITHE R R ORI AR 2 ET 52 & T
KEEREZRDDHZENTEDHHDOT, THETOKICA TD IRID & OHFEIFETE
ZOFEEHNTE 2, 22 TIPS ED S Rossi—a £ & Feynman— o 50 2 D
EHWTHRNT T2 2 & &5, RBAMSEOHPIZITZ N D OEBRFIEOMHNT 21T 5
T=ODfENT 71 77 LAOERR b G EN TV 5D,
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Rossi-a #E& 1T MU =L R o PEF 2 ST BRI T UNICHRH Sz
P& N T—HiEr & oRFEFREEZ © & L CRERT 2 7ETH Y | BlICREHF bR
T N « OHBIBEZ L o727 T 7 2ER L, LT LS RigwmAc7 1 v T«
YT EATO LK VIRROIREBERETE TE D,

P = A+ Bexp(—ar)

A& BITER, a FAIETHEFHETHTHIUTOLIICES ZENTE D,
:ﬂeﬁ’_p

(v
(Y

EELZEBTED, BorrlIEDERPEAEIG, o TSRS, AT M4 pRERT
k IXFEREMAGR, OTHP T EREMTH S, FERTIZEER PR a2 E L,
BURENT TR O 72 FERNIEFE 7 EIE & e ERF 2 BSOS EE . 377000 BRERS
FoZRDDHIENTED BT 7 VKRR TIERISEITADE L 7 273, £ Offxt
TEKREEFE & 72 %),

BRELT 7 ) O IERER MR EIZ E R L o TRV O T, ZOREREDOR T L
WZIEE D LTOMNEMERN T EN D, ENERPHEFEIE AR O FR D
TERITIKAE LT &R TH D, BT 7V ERRICONWTE R D & RHeEMEEFRITRE <
THHF%RETHY HEVRE BT D2ETIER, VT AERRER £ 7213 h vk
TR FMITIEITRET 7 ) LM & ORAEISIEFELZETHY . 220
TOHREEMERIISHFVRELNEBXLNLN, SHOBRET 7 VI H Ui
VTNV ERODH L TR EEZHRDZLICLY, HORERETZDEE X
b, AED Rossi—a O ORFHIFIIRIZ, 50000 u P TITW, T XTOHFMHET%
NUAT—LLTHWDLZ L LT,

—7J7, Feynman— o {£iX, WIS IS1T D HME TR g OFEME O Sk & S ot
MOEROREAHETELHETHY, UTOXTERSIND YEEZNET 5,

2 o iay
n(t)

T EEHER T oW (51— MIE) | o213EHE n O, n() 12EHEIn OF
PETH D, YEIFZ—RFEEICBWTUTO L ICES ZENTE D,

Yo = ev(v—1) (1 1= e‘“t>

a’tf? at
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Z ZTaldRossi-aiEDLE & RARICEIFE M FHEE . « ITMERIE, v II
YEUC X ARSI AR, c XA TH D, FRIMORTOERY & &% C

73

ET5 L,

apt

Y@)=c<1—1_ewﬂ>

LRHTHZ LN TED, WETITFRFHMRAZZE LT Y fEZ RO, ZORRE i
DRIZT 4 v T 475D LR AIEPHEFRBEERELRODD LN TE, 2D
ED D REEIE 0 23RO D Z LN TE D,

Feynman— a {5 CRO 72 Y EO AT OFIZ K 3.3. 7 1237, PIEIZL D G507 /0%
PR E AR 3.3.1 LR 3.3.2 1T d, £3.3.1IFIFALAKEKE (LiFHY) T
@ Feynman— « ¥£ & Rossi—a {EDFEROHELTH Y | i O o HIXIFIE L TWNDH Z
EHD, FFRBB2IIMERA LiIFHV) LERB (LiIFZRL) OfRREHEKRLE
HLDOTHY | LiF DA T2HHOIE D BRIFEHEFBEEROENFREICKRE Lo
TWAHZEWNHD, ZHUE LIF SAD Z & TREERENIEL 725 12 0 A3 180
EBIIRELRDIZHOTH D,

LLEX 0 AEIBIS Uiz T — Z B3 iE 2 O CHEFREITIRIC £ 0 RN R 2 e
HIENTEDLZ EnfloT,

KUCA DA [ 5 EE I E T8 & 13BN, BREFT 77U B URF D k- e OB & 715
(DWW T BER & ATIC K BRGET 21T o 7c, BREET 7 VI3RS 4~6 m, JES5 1 m 2
FEERERRFEHFEDO XL I BRIBIRTH D Z ENFPHEIND =, WF O REGFHE S
EDOHERDIC & 725 TV D JRAIF O — SR UL CIEARE S E 208 B < JETE 220
AIREMED B D Z D72 R U D < RERFE M T EZ BT 5 LENH 5
EEBZ DIV, TR X DRETORER, PP REHARORE XX 3.3.8 DL ST 2 K
DR HER 2 ARRDOF IR U THFRRLEICELS 2 EREE LW RSz, 2
DIEFERIZ DD TR LR S 51 S e S Mat 217 9,
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PETREE | sy
SiCHhtFHH Y — %E”ﬁlﬁgé """"
. | RUSTORATE |

e sy

SR/ —7 )L (GEIER)

BEVAT L

HT7A 75— (~100m)
SIC_DETECTOR_IN-OUT

Preaes =8 .
---------------------- \~‘ < n B ‘u.n
FFHOYEHRER |BNCHE ﬁr&ux:—j
7‘/7@3@ GE: Al
- usB
T—RIRE AT FPC
3.3.1 JHEY AT LAKK
-

AR %"3‘\ l i
TEILIR R
e %’1"1 |
o+ 4

i

..i

3.3.2 KUCA B (B2ER)
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|Bi¥ﬁ§$§t’d§§

FYT 7| Ar-7n

PC2
K774 = LAN =71
RiER PC1 HUB
USBr—7n LANY =71

3.3.3 HIET AT LR

TOSHIBA detector

123456 7 8 91011121314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 2/8" p23EUEU fuel
[] G GGG
5 G G 2/8" p22NUEUNU fuel with LiF
G G
G G 2/8" p22NUEUNU fuel
B AREREE B & B B
GG G 6lGale @ v[v]v]v]v]v]v]v]v GG 2/8" p22NUEUNU + Cf-252 fuel
elv]vv]v]v]v]v]v]v]v]v]v]v]v]v]v[V]V]V]V]V[V][V]Vv]v]v]v]v]V
sVIVIvVV[VIV[VIV[VVV[VIVVVIV[VIVVV V[V V[V V[V V]V 1/4" G22NUEUNU fuel
o [VIVv]v vivivivivv[vIv[v[v[v[VIv[v[vV]v[Vv]v]v]v]v]Vv
« S 6 G GGG ale GGG GGGGGGGGGGG 1/4" G22NUEUNU + Cf-252 fuel
B G
% G Polyethylene reflector
H G
# G Graphite reflector
3 G
I G| [V] void (Aluminium sheath)
n G
z G| [N]  Neutronsource
el G
a 9| [c] controlrod
% G
5 f1G fG G E‘ Safety rod
& - @ G
5 @] |Fc]  Fission chamber
» G
o G [0 uicdetector
# G
< EE 9| [®] B-10detector
il c ¢ | |
0]

(A) (LiF&Y)

3.3.4 JFLEE
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123456 7 8 9101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29
AEEEEEREE AEEEEEE AEEEE 2/8" p23EUEU fuel
dElEEEEEEEE AREEERIE aREEE
dElEEEEEEEE AREEERIE AREEE 2/8" p22NUEUNU fuel
dElEEEEEEEE AREEERIE qREEE
dElEEEEEEEE clElElEEEE qREEE 2/8" p22NUEUNU + Cf-252 fuel
dElEEEEEEEE SIS v v]v]v]v]v]v]v]vElE
ENVIVIVIVIVIVIVIV]IVIV|V|V[V[V[V[V|V]V|V|V|V|V[IV[V[V|]V]V]V|V 1/4" G22NUEUNU fuel
BIVIVIVIVIV|VIV]V|IV|V|V[V[IV[IV|V|V]V|V|V|V[V[V[V|V|V]V|V|V]|V
o [VIVIVIVIVIVIVIVVIVIVVIVV]V[VVVV]VVVV]V VvV V]V 1/4" G22NUEUNU + Cf-252 fuel
"
% [ ] Polyethylene reflector
3
b FC FC N Graphite reflector
h #2 #1
I3 [V]  Void (Aluminium sheath)
7 uic
n viv[v[v]v #6 [N]  Neutron source
z[ellcs 5| uIc
- uic #4 [c]  control rod
fa | #
# [els4 c1 5] safetyrod
5
(5 E‘ Fission chamber
5 Eellcz 6
& uIC| UIC detector
@D FC D [ ]
® D D [®]  B-10 detector
<
® [D]  TOSHIBA detector
3.3.5 JULEEM (B) (LiF 72 L)
N | 26 10px2 Ve R U8 1W0px2 V2oxs | 26r
x10 (1/16"EUx 2+1/8"px2) x 23 x10
i AL N
X 3.3.6 2/8” p23EUEU #RBHAE DO ALK
0.25
000+ . . . . .
0 10000 20000 30000 40000 50000

% 3.3.7

BrfEifERR (7 — ME) [of ]
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#3.3.1 AEFR TOMMTHER

Rossi- a & Feynman- a &
BIERERE [ # ] 2000 2000
SRR SR AERZR(LIFHY) AEZR(LiIFH 1Y)
SR [ [/ ] 29.59 29.59
a [/#] 1250 1110
fEAERL = /7] 24.10 44.65
7% 3.3.2 BARZR TOMHTHE SR
Rossi- a & Rossi- a &
PR BiAZ(LiIFA L) AMEZ(LIFH V)
SR [ |/ ] 24.85 29.63
a [/#] 1210 1560
fEHERE [/FD] 4.04 5.87
R4 FiRH 2
/ N\, H7IY
D D ERYHL O

B ]

AT

3.3.8 BRBEFT 7V U LRF O i AR AL E
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HR g e BR
SEBIELIZEFBEC AT LE @M EREG Th 28T 7 ViEFE AT 5729012
132 DM BEHERR Z il 2 BN D Do £ DR ZAT O T2 DI KE G DT o~k
HRAHER IC BV TRIE Y AT LD H o~ HRE EBR 41T - 7=,
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EETHL EF2 2 212X TH R AT O M LT o~ SRS E C©, IRHE72
MRESR CEERRAE, K& S, RO GMIIH LTI~ BBOBKEZITHI Z LN TE D
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(%amo%%@%@%i?@ﬁbf\%:K$ELK§EWM%T%%%§T USB 47
— 7 LT PC ITHE L TR B OREAIH M A 5iek 3 2 & 2 BNC 7 —T7 VL TRAFEE N L D
7%D7%%@&%%iymz:~7ﬁﬁﬁbt(E&éao%%m%fwﬁiﬁﬁiﬁ
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@1310 nm, [X3.4.4) T, ZHETOHIZET 100 kGy &\ 95 FREITH LT HInEHE LT
7 dB/km BLF &9 ik LWESRIERE AT 7 2 LN TX ., RS - ORFIEEIC b T
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DM IVEBEZERTE L e o7, D%, HIPEEEFELIFARCLE 2 A, Elo
FPGA & ADC OEEJRO B LA 2 B 2 72 BFEIZ 72 > TV DT IEFICIEEN L T
MoleZ EERER LTz, BB, BEO7 v FIXERELESE T TN TWD HODOEE
LTWe, ZHE TOFPGA T E Gy BETHM TE 2<% L OWIERE bt SN T
WHDT, AREBEIZOWTHIZIEFEROFRER THL Z L nbrroT,
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Z 1 kGy/h OFEEFRGGITISNT 100 FEfE (1 H 4 REFPREFT 7 U EFICERE LT 7 U B
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3.5 WEHEE

HIRARRFEDO T T, HET L HAX—RKFORFROYHE LWHRE, FEORHERRE
A—=F OHEYF L 2D BARIFEOHYEH & OEEA BT LT, s PR BAFR 2R 2 8 L
PRIN B | PR N ot A e & PR 3ER (1K 3. 4. 7) ORET 21T 9 72 DEETOF A8 (9 A,
4 3.4.81Z Agenda D—HB) . Web ZFEFZT o TR ZHED DL Z LN TE T,

Fo, ERFEROREL OITEEHFICRVEONFREZ LT, 77— FEEEEORGOH
WYHELEITHEE LT 2L T —FWMEEEORYEEZIT ) Z LN TET,

WREFT 7 U D H LIRS 2 BB MONE S S 72, CLADS EREDOFE MR TOmE Y ¥—
FHh 77 L ANDBNIRR, Web &l U COFRINEEIT - 1=,

RO XD ICEMRE DEMBANAE I L ORI E LTS 2 & T, AR EERICHEE
L7,

Location of doar
(Ficat)

X3.4.7 T HALZ—RFETORMET- R ER, BlEX

Draft Agenda
UK/ Japan Thin Neutron Detector System progress meeting Thursday 12 September 2019

Appleton Room, ET Savoy Place hittps/savoyplace. theiet.or

Invitees:

Tsuyoshi Misawa (misaifrri.kyoto-u.ac.jp)
Yoshiyuki Takahashi (ytaka@eri kyoto-uacip)

Karushi W, be (kazushiwatan @inphys.com)
Mike Ands (mike.anderson@inphys. com)
David Prendergast it iinphiys

it gl ap!
Shaun August (ghaun august@inphys com)

Mustafa Alhamdi (mustafa.alhamdi@inphys.com
David Cheneler (d.cheneleri@lancaster.ac.uk)
Simon Platt (s.p plattl@lancaster.ac uk)

Apologies for absence:

Stephen Monk (s.monk@lancaster.ac.uk)
130 Arrival & refreshments
200  Review of actions from March 2019
215 UKproject
Progress/plans/risks
Technical report
Mante Carlo simulation of 5iC radiation detectors
Front-end amplifier analysic and design
Test programme
315 P project
Progress/plans/risks

Technical report

3.4.8 EETOFFME agenda (—f)
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BT LIZIAEO @ WET LW F AR OB 21T 5. AFEETIE, WiEE 0T bbb
BT, SFEFILEHOMY I OREEIT S 7200 Tlde <, FEmN 708 A H 238 L C LA
FEERA~OSIRE % O FEFHI ONL G 72 E & T Uz, KL, REEORKFEEL LT, =
NWE TOMIERRE CHIZMRZKM L, WETORERMEEIC LN, Hi et s %
s %,
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