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Absiract

Tritium measurement is important from both viewpoint of tritium accountanncy of fusion reactors
and studies on tritium bahavior in plasma facing materials. From both point of views, various tritium
measurement methods are reviewed briefly. The thermal desorption method, bremssstrahlung measure-
ment method and tritium imaging method, which have a capability to measure in-situ tritium retention
in the plasma facing materials, are reviewed in detail.
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Table 1 Tritium measurement methods.
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Fig. 1 Simplified cross-section of calorimetric body.
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Fig. 2 Flow diagram of "in-bed” gas flowing calorimetry
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Fig. 4 Changes of Raman spectra when 112 kPa D, gas
was injected to the Raman cell with 53 kPa T» gas.
(1 sec X 1 scan, laser power 700 mW at 488 nm)
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Table 2 Nuclear Characteristics of Hydrogen Isotopes.
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Table 3a Commparison of Tritium Measurement Methods.
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Fig. 6 Discrimination behavior of decay induced photon
spectra of tritium from Hgl, semiconductor detector
(tritium: 100 GBgq), descriminator: Al, counting live
time: 100 s).
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putational simulation.
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ig. 10 Comparison of detectable depths of tritium be-

tween = f-ray and bremsstrahlung counting
methods.

EWbhB. Thbb, NIFYADGHEDOESIIEL
ANVF— XS OWRICKE S EboTWE I &A%
L7, L7zAo T, RIBIXMARY PLoY¥— 2 7E
BIUTBZAINF-XBROBESHFORRIZLY, by
FULDOGTIREE RS 22 LATETH 5. Fig
10 124, AMAEHREIEE & HIB) XM EHEIC L B A<y b
VBREORME SEEEZ B L2200 TH L. SHM -
EETIEH 2mBEETARZ PVBEMLTEY, 2

NI | -El ectronic Library Service



TG X2 - AR

um P EDESICHAETH MY F 7 LIBHMETE v
ERRLTVS, IR LT, il XMEE Tidi
mm DESZHAHTH M) F 7 L2OWENTETH S Z
t%mbfw% EERCTHA SN AP ERYTH S
REHICBITIE, ZOBE,LL, BMGFETI X<
ﬂﬁﬁﬂ?%éﬁ%%ﬁﬂ NR)Y T ABIORTESR
FEHZ 720 LT H AROR SIEHREBL Z LATRTH
BT ERRLTBY, REVFEEMEFO N FT LD
WEHEELTETHAEEEZ L), BE, A7 VL
A4 EBHENC OV T L Z O ORI ED
LITwb
7.3.3 FUFILA A= 2 F 3 (Tritium imaging)

MY F AL A=Y VX, Malinowski [12]12 &
DEFEESNRAZ NI FTLAMNEETHS. L, NUTF
LD BMEMBLEOMEERICE D EET S 2 KE
FERWMETHTETHSL., FEMIZEIA - I4 7T
ZERUTH LD, 2WETOMMGTIED, F)FTL
A A=Yy r TR A70F % A VTL— F (MCP)
BHIDOICHLT, A= I VFTITTITETA VL%
5L ZAIEVDD L.

M F LD BRDOFEIANF—H56keV THD
ZEDPS NUFYANEETAIMEHI L o TETELRS
A%, $9200 nm BEOELF TO M F T APEHT b
THY, BEEFOT I XM EAE NS b
Y Fr A 1 keV FBET, ZORMIT200m BETH
B0e, T XM R by F o AREICHAT
X5 FeMEAH A, RFEIE, NRA R SIMS %0 &9
A A =R T AR HBL T, METHL
ZEWNKERFMETH S, FHS 1211 K L EEO ]
% Fig. 111277, BEEEARVY—, LYy ARBE
mﬁ&%#%%&énfwé.ﬁﬂ#%ﬁﬂéﬂézw
BIIEL Y ARICEY MCP IZESx &b ah, BES

5. MELLZEFVPERRICERTHZLICIDH
ftxhs.
HEs[13hE, By o774 ML F VEASR
72 NYF T ADAL A=Y v FECHEY L Tw5. Fig 12
WEBERERT. M@ @Er77 74 NIz
N 20keV (GRE#1) BLU30key GUE# 2 o HT
AFvETIVEY AL X 100/ cm? TRELZEED MY
FUAA A=YV IBEETHA. Hb) & (@ IZHABHE 1
BXO#2FNENISBK BI 197K ETEHT =)
VO LBLEDA A=V VT EETHE. A AT VT
D7 == ) I EBEAPOHESR NI FTLADT
977 4 LT ORI O R R R L

The Japan Society of Plasma Science and Nucl ear Fusion Research

E72%E12% 19964E12H
ELECTROSTATIC —{ SAMPLE
LENS ELEMENTS | ANODE MICROCHANNEL
GRID—
\ PHOSPHCR SCREEN
SAMPLE “.| WINDOW—
TRAVERSE .
;' $5! A
P 1% U (Y
- : Q’, E
5 B . |
A7 gSmm
FILAMENT — % | CAMERA
FOR
HEATING
SAMPLE 0
PUMPS|
MOLYBDENUM etc.
RS ;
\2
Fig. 11 Tritium imaging apparatus (not to scale).
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Fig. 12 Photograph of fritium images. (a) Sample # 1 as received. (b) Sample # 1 after annealing to 1575 K.
(c) Sample # 2 as received. (d) Sample # 2 after annealing to 1975 K.
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