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© Nuclide | Max.Ba | Stockpile
per day

54Mn 320GBq 34.7GBq

60Co 400GBq 41.1GBq

63N;j 50GBq 43GBq

%57r 150GBq 1.7GBq

Oarai branch in HomAg 300GBq | 2.46GBq
. b 181\ 160GB 2.88GB

Tohoku University g q
185\ 2TBq 9.86GBq

S5Fe 10TBq 739GBq

Main nuclides and stockpiles in hot laboratory
(Holding; 38 nuclides. Approved; 291 nuclides)
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Fast neutron flux (m?/s)

and World

Research Reactors 1n Japan
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Relationship among the Oarai Branch, university researchers, and
research reactors mainly operated by JAEA

ik had s s

JAEA Irradiation Division

Coordination of individual

proposals Proposal of new

projects

Capsule design Structuring

researchers

Irradiation technology
Advanced PIEs

Cooperation with other
institutions

AL

University
researchers

Variety of interests

Project oriented

- New ideas which are
studies

not validated yet

(focused on
fundamental studies)




Oarai Nuclear Conglomerate e

K
§ Tokai area
International
M‘% collaboration
NFD HFIR (ORNL)
<>
BR-2 (MOL)
Research IMR as the
collaboration with international
universities and COE for
education of post materials
graduate students research

PIFs linkage
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AEEDFERAICIYIAFNDER

(BUKXF RZEH)

1
b

0 dpa
Fe ions 0.025 dpa
Feions 0.3 dpa

- ® Fe ions 3 dpa

0 ® Neutron 0.025 dpa

[
L
m40

Desorption rate / 10’ D, m’s

0.()= P S . N
%OO 500 700 900 1100
Temperature / K % 5% (2011)

b4+ (50°C, HFIR) B XU FeA/A > (R, 2.8 MeV) THESIL=%. 200°CT
BI7OVIRTSRARIZBEL-HMWEREMNSOEKEDFBIHREARINL

hiEFRESHM DOFE=DIEETIENM, 1000KZE Tt B HVHESE
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SEM

(1.47 MGy) . (8.4x101° n/m?)

SEM (SEIl: Secondary electron image) micrographs of (a) unirradiated, (b) gamma-ray (1.47
MGy) and (c) fast neutron (8.4x10*° n/m?) -irradiated CVD-SiC samples.
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XPS Intensity
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XPSAANRYKIL(C 1s)

2500 : : : 25000 : :
CVD-SiC Cis Cvo-sic 7 ¢ 1s
2000 | i ] 5 20000 1
5‘:1 « non-irr. s « non-irr.
4. = 40.2 KGy ol
TS . > 15000 s no. ]
1500 b . 9"! 113 kGy ] Z )
% 237 kGy z + no.
e,‘; + 1470 kGy % 10000 v 8 4x10" n/n2
1000 P i
53 2
5000
500
. . . o :
295 290 285 280 275 295 290 285 280 275
Binding Energy (eV)

Binding Energy (eV)



RFIFRNE DGR EF T IL(BESHIAE)




thts FRBEHEhf=sichD M) Fro LZEEFl
(kH. BH. . ME. K25, KA

SiC in contact with Li ceramics
after the irradiation

Comparison with annealing tests
(without irradiation)

SiC/LiAIO, SiC/Li, ZrO,
: : X-ray diffraction of $-SiC
in contact with Li,SiO,

m SiC-Li,SiO,
| O 1000°C x 100h

e } .9 . OSiC @Li,Sio;

3 . | o4 B e T

SiC/Li, TiO, SiC/Li,SiO, il s

20[deg]

© Formation of Li,SiO; on B-SiC
due to chemical reaction

© Evaporation of Li,0O, LiOH and O,

from Li ceramics
After T. Hoshino (2004)

: © No change was observed in SiC with
v’ Reaction products on the surface LIAIO. and Li.ZrO. bv visual tests
v’ Color change 2 263 BY '

After T. Sample (1994)




Tritium evaluation - Imaging plate

SiC with Li,TiO

SiC with LiTiO,

SiC with LiAlO, Distance (mm)
4
3r —— LiAIQ,
z°[ 0.13 Cil cm3

1v/Lutimated by liqud scintillation

2 3 4 5 6 7 8
Distance (mm)

PSL intensity
low < > high
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Example of Recent Results
(Ic of NbTi, Nb;Sn, Nb;Al Wires)

200 | l | I
1.78x102! 21
/P o - 2:65x10%" (RT)
> ¥ 2.65x10°! _
§/ 150 Non-irrad. \ (RT) A Non-irrad.
= \\5 %
§ 3.52x1020 \ 2\ 1.78x102! (RT)
> 100 T (4sK) =N\ =
§ - Non-irrad. ’\'\ \ Nb Al
5 50 T 178107 RT) \‘\\
\\ . \\
| NbTi Nb,Sn \‘:\ \\
3 12 16 20 24

Magnetic field (T) Border point



Location of Superconducting Magnet

Hot Lab at Oarai Branc
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Trial Fabrication of Variable |
Temperature Insert (2)

Cernox , 11 L
temperature - | - . ;
sensor N | B

(Pure Al rod)

Cernox
temperature
sensor

(2nd Plate) Heater

(Both
sides)

Cernox

temperature sensor
(Bus bars)

500 A HTS current lead
4K GM refrigerator
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Reactors

Irradiatjon

JAEA-Oarai
JAEA-Tokai

PIEs

Tohoku Univ. Oarai
Hot Laboratory



Oarai Branch, IMR, Tohoku University

Reactor
Irradiation

Headquarter of Institute for
Materials Research (IMR),
Tohoku University

Trangport of RI Advanced facilities for
materials Development and
analyses

Dedicated
facility

Lower than the lowest limit
to dedicated facility

Reactors in JAEA and abroad
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