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In this study, to contribute the consideration of safety measures in maintenance
work and fuel control in a fusion reactor, the advanced beta-ray-induced X-ray spectrometry
(Advanced-BIXS), which is able to evaluate nondestructively tritium retention in a material in vacuum,
was established and its applicability has been investigated. Purpose of the present study was to
establish the Advanced-BIXS and basic database on trapping and release behavior of tritium by using it.
The applicability and availability of the Advanced-BIXS was examined by measuring tritium-containing

samples without air exposure during a cycle of vacuum heating, tritium exposure and measurements of an
X-ray spectrum emitted from a sample.



¥ X C—19, F—19, Zz—19 (Hm)

1. WFZEBAE 4 HI D 5

Bl e REE 7 7 XA~ FEiEx B L Lz
ITER Z#8 & L TRk DEMO 4Fizin
TREIHEHINDIERE N FULOL
R ORAEEEZBET L & BRAE v A
T LANTEHAEN D E&RMEFONE & 4
FHBEDO MU F T LA X2 N —DIKTH
WM ORI B 3 D Mgt CEH %
RIRETH D, BRI, IFENEPEIO R iR
BT EMHE LT, ~U T A T EOYF
AR 12 X 5 BRE 2 52 17 TR/ - 1)
FRARRSCHMRIC L AR meE N Z v,
U F T LAOWERECRFEICKE R
B D,

ZD XD B E RN E FTORIZ
RY . ZAUIEEEE R EM TR « KB~ B
JVEBREEE (LHD)N OBEIZ 2 7 o L AR
FEELTCILYA 7 AT T X~ ERICIE
BLTCRYVF U LARREOELZFT- b
DTHDHY , 7T ABREFERIT 400°C TINE
HER L, |IETHYF LT AICEE L TR
BEEREICHEFE SN ) F UL oFERR
% B ARSI XAREHE(BIXS ) KO A —
DT L— MIPIE)TEM L=, IPIEIX
VFDULDO R AMEMicE 5, 728,
D= DI 7T A< IZIRE I TV
B Bare SS316)Z [AFFIZ Y F 7 ALK A
IR L TR LR R L TH D, IPIE
THIE L7z B O IL b Y F U AR
JEDRRIIHTALE 2o~ L, & D53 HT s Rl
D FIRENTWND, 2 DDREOJIE#EF
MHEW BNz i, OF 7 A~IZBET S
TEICED N TFULOEREFENE L HE
KO 10 53 5. QbR OHEREE 121k
U #, REXOBRIBEOMIZT X, 7abk

(Bare SS316) ‘ Plasma-exposed SS316

:f\
ﬁ*ﬁﬁzﬁﬁ%M&\ aaaaaaaaa
8 ’Z“

£

Intensity of PSL, I/ 10% hr*

Intensity of PSL, 1/10° hr*
o el e s

4 6
Length, L/ mm

a 6
Length, L/ mm

DEENEENTND, O 1 KOFREH A X0
526D T/ EUMI0X 10 mmIZ & 7230 59 b

UF T LA OARE—M (K 3EDORE
7)) MROLND, KITIIm I TWRWA,
AERmMNOE DO Y F U LAORBEIZ X - T,
T DO AIRIEN R & B b5 2 &N
HEHHLTWD, ZOEHI R U TF U AMERE
RAIREED AL, 7T A~ IRFRITPE D #£
[ DIFED L 72 53 JFNFE R 5 DO HERE
R OWEL) ALFRRENE G LT b &
EZHND, Ll iBfze Rt ioRr
+ICEETECRLT, N FULADLE
PETEAR D 72 O\ AE 2 DAy HT ik % BR Al L C
Y F T LAOREY A L ORI
EHEWINCEMET D ENAARTH D,

—J, PUFUAIEZRTALX—0D 5 #
(Eav=5.7TkeV) & It 9~ 2 U PE RN TR CTH
0. ZOREEOEEAFHEIC I D K ZEF
PR (KFE R OVEAKE) EIXRR D5 -
FHIE AN A ER & D, o, MERIEICH
BEORNIFULARREINL TS LS 7%
REETIX, HIE DB WIS ERE DB Y % il
T HREMER DV, et E IR L
FHAL - FEmEAN A BRSNS, T DX ) R
MRED . RAEEITNY F U AOH G
- B TIEE LT, B AR EMEE O AAE
AICE > TRAETDIXME T n—T7 L LG
BVEZ R U, #RbtBh & JEE T~ 5 2
ENATREZR BAREEEL X BREHANE (BIXS i4)
R LD, BRAEICT ChEEIT-
CT&7-, WRAMEEOKIZR LT,

BIXS (k1% Bt OR B R O SV 7
IREF SN TWA N F U L8R OES S
Ai % FERGEE ORI ICEEN LG 2 4R 2
LTW3, Bz, MEloRmBSLHNEBDTHE
AT B FIRFIZATWMS D, RRIZ, K8 ORERK
JEHRIZK L CIIUETH Y . TtEONTHLE L
TN SHFEHAHENTWES—Y =2 FBF5
ik P OERI SO, AL, F—
=B NEEEIC Y T U ARERRE &
AT BHE, FUFULITE DR DTE Y
NEZ D720, b FULEAREE ST
HZEITREETH S,

2. WEOEHB

ZIVETO BIXS EETIE, ZatErEBE
LT, NUTFULOBEKTHIZ—BEZEHE
REATV, EO% R 2 RgR 2w ) B ELY H
L CHEZEITRD I D28 enoTe, 2D
WIRBEEE O Y T LREF - BLEER DL Z
ET DI ENHKT, D oREDRFESHESR
DOWBEIMET D Z E b RATEETH T, —
. TNETOMELLEBMEIOREIZIT
TR TE R LM R R CIR B NFAE L, K E
WCBITA M) F U LOREREOREREM L
BEHEREGRER > TWAZ ERHEEINT
WD, FOFEMILA S N2> TR,



NGO EEMGATH2DIZIET NI FU
LIRRESLORE A in-situ \[CRETE, M
SRFEE, : 0.277 keV)REEHE K, : 0.525
keV) 7> & DK = 1L F —Fp Pk X A5 2 Il E T
X2 L9 ik BIXS o AT L& ST 5
ZEMRARERD,

ZOXORBURLY . RO BRIL, @
W ORMIHTEZR ORI A & T in-situ JIE
INATRE72 i BIXS v AT LRSS L, 3£
828 F D T FE DA NF DAL FH)
WHE L N U F U ARFFZE) & O BhE M & fif
BHL. U F U LORELHR K ORI
TESTICETHZ ETH D,

3. WrZED ik

AW, WFREREFICL > TSN
72RO R Y F o AFEREER E RN TH D
BIXS xR L, bYF U ABRE%ZOR
Bha KA T Z E MR EZFME L C
FHBIZEBIT D b Y F U LOIREHERE & fif
HLEY ETE2LDTHD, AW THE
HERNEIXRD 3 DI KAIENS -

(1) BYUF7L0 in-situ BIE D ATREZR BT
OB BIXS(Advanced-BIXS) Y AT A
DIEEE

(2) 77 A~ LMo R mE IR
Banz MY F 7 L8 in-situ 54

(3) bUF U LGEEFHEIO BRI fE
5 U F U LRFFEZED in-situ ST
S, Advanced-BIXS o 2T L ZAEEL L |
ZHICED N F U LAFZIEE L-MERE
DR FHE DIRF T 5034 & & BT HEMN
T 5D OEN AN T 5, = ORE A
WZHEADE | 7T AIREHR O R mEEK
JLEROMAKE N Y F U ARERE & O BEM:
RN Y F T ARG L2 AT L AR N
PERUTHE S (REFEZ L EZ R, JFRMEND
FHBIZBT D b U T U MRS & 5T
L7,

4. WFFERR R
@ Advanced-BIXS 2 AT L DOHERL

Fix O&RMEZ Y F U LT AICIETE
L7-#, RRIWCEET Z L7 U F 7 LR FF
BEIECTXA LT A, K1ITRT
LORMMEL AT L2 &EF LT, RVAT A
Tix, MU F U AEREHEE KRR &
B EEFT AT FEEKCHETEX S

(2. Sample Transfer Part)

(1. Heat Treatment and
Tritium Exposure Part)

1. Advanced-BIXS > AT L OS]

ez

2 4 !
LN W " X-ray Detector ==
Heat treatment &J8f ~ «
GV T
Tritium Exposure ..‘. - . ) ’“\
roy - = =
L= 7 ;

2. H4E X7~ Advanced-BIXS o 25 A
DEE

X 50ic, XD FEFNEZE
7TV ENLTCHEEREZEEENICHAS
NLTW5D,

X AR 28121 SGX Sensortech f#4 o
SiriusSD-30133LE-ES % &R L 7=, AHFZE CTER
ALEREGROREREREIZ4oH0, O
X ## i 3%7 (Silicon Drift Detector: SDD) @
JE 72 A5 450 pm, FfEAS 30 mm? L/ NRTH Y |
NNFTEALTHEATEDDIRIEES
NARZE (2 SDD (X HE.ZE4E & NI A ATHE,
@ XMAFHEIZIZLum UL FOMEDO R Y ~
—ERERAINTWA =D 1 keV L TR
VX — IO X HREREE, @ =x/b
F—fRRENREV, RENRFETOND,

i [E DR ERE O FEHMLE & B E T 5729
W EUBHR FR ] B RRE ABE(LMF-3) 23 B 0 1
SLNTWA, Fio, REBEH L LTlT 2@
D EAE AFE(LMF-1 2 OV LMF-2) & B 15
TEY, R OMEBPER Kk OB B EN 22
EENTTEL L2122 >T0W5, MU FD
LABEFERE DL N F U LONBEC LD
XA H g OB YL 2 B 14 5 72012, XA
ERIIXEAFE EbicA A v R T a8
FL TRV, B2 IEERE COREI ]
BETHD,

® Advanced-BIXS 3 AT LD HEARIMERE
2273 REATXRANT bL
ZHE L7l % md, WESEHE LHD 128
WTCT LI YA I NDT T A< EERIBEFELT- A
F UL R Y F 7 A A A% 350°C TR
L7bDTHD, 2B, PO FITLE—
I DF v RV EIRT, KAXT L TiE

T T T T
81 Sample: SS316L(LHD:6.5L) |
Pressure of Ar: 101 kPa
Distance: 3 mm

Measuring time: 60 hr

o
o
T

>
=}

w
=}
T

N
=}
T

| 627
343 1257

4538 1062 5 1563
' |

g
o

Counting rate, N / counts min' (AE)*

o
o

o

1000 2000 3000 4000
Channel number, n/ -

X 2. XA FLORIER



10

‘ Energy Calibration of a New X-ray Detector ‘
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