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Neutron-Transmutation-Doped Silicon Semiconductor (hereinafter referred as ‘NTD-Si)
is the best semiconductor for the power device. The needs of NTD-Si increase recently in
proportion to the populaﬁzation of hybrid-cars. A fission research reactor, which is a steady
state neutron source, is being expected as the best device to meet the needs. So far, we have
recohsidered the existing approach which is employed for NTD-Si production works at the -
research reactors JRR3, JRR-4 and JMTR of JAEA so as to meet the needs. As one of the
effective measures, we found out that the productivity can be increased by incorporating a
new device to cool down radioactivity of irradiated silicon ingots at the place outside the main.
stream from the loading of silicon ingots to the withdrawal of irradiated ingots to the existing
‘JRR-3 Uniformity Irradiation System. Consequently, we developed and installed the device
- (hereinafter referred as ‘external cooling device’). _

After an ingot was irradiated once, it is turned over manually and irradiated again in
order to irradiate the ingot uniformly. With the conventional system, it was necesséry to
wait the radioactivity of ingot decrease less than the permissible level with holding the ingot
in the irradiation equipment. It was effective to shorten the waiting period by using an
external cooling device for production increase of NTD-Si.

It is expected that the productivity of NTD-Si will be increased by using the external
cooling device. '

This report mentions the design of the external cooling device and verification between

its design specifications and the performance of the device completed.

Keywords: Neutron-Transmutation-Doped Silicon Semiconductor, NTD-Si, JRR-3,
Research Reactors, External for Cooling Device, Production Increases

This work was performed by JAEA as a joint research with RADA.
* Radiation Application Development Association
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#3171 =RF—2 OMeV OHANVEE OFHERBOHER

::*/lxﬁé“——: 2. O0MeV

I/IozeXp (—u x )

p=umXp
T - :
I, :BE~WEIZASETO—K v #RIRE

I EAWEIZ AR O—IK y BRIEE

x ESWEOEI (cm)
u o RREERE (em™) '
um : EEBEASE Fo=0.0425, Pb =0.0450 (cn%/g) EEMEREK
o RIEDEE Fe=7.87, Pb =11.35 (g/cm®)
/ HWEA~UVMEHE : Fe '
I, Rz tREK (em™) 1 nl(I/ I,) R DE & [cmj
g=pumnX p , : x=—1/"uX1nl1,) |
1/10 | 0.0425X7. 87=0.334475 | 1n(1,/10)=-2.303 6.88
1/100 | 1 n(1,/100) =4. 605 13.77
1/150 1 n(1,7150) =-5. 011 14. 98
1/300 1 n(1,/300) =-5. 704 17.05
1/888 1 n(1,7888) =-6. 788 20.29
1/1000 1 n(1,,1000) =-6. 908 20. 65
1/10000 1 n(1,710000) =-9. 210 27.54

Fe20 cniz BT iz =exp(-u x)

I/1, =exp(-umX p X x) =exp(~0.0425X7.87X20) =1,804

WEA~VERE : Pb

WIEDES (em)

1, B EAE (em™) 1 n@/1y) b |
' p=pnXp - x=—1/u X101y
1/10 | 0.045x11.35=0.51075 | 1n(1,/10)=-2. 303 4.51
1/12.8 1 n(1,/10) =-2. 549 4.99
1/100 1 n(1,7100) =-4. 605 9. 02
1/150 1 n(1,7150) =-5. 011 9.81
1/300 1 n(1,/300) =-5. 704 11.17
1/880 1 n(1,/880) =-6. 779 13.27
1/1000 1 n(1,71000) =-6. 908 13.53
1/10000 1 n(1,710000) =-9. 210 18.03
1/10000 1 n(1,7100000) =-11. 513 22. 54

Pbl cnic 334 Bz =exp(-u x)
1/1, =exp(-pmX p X x) =exp(-0.045X11.35%X1) =1,1.67
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