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Measurements of Neutron Flux in NTD2
Irradiation Hole of HANARO for Silicon Doping
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SUMMARY

I. Project Title

Measurements of Neutron Flux Distribution in NTD2 Irradiation Hole
of HANARO for Silicon Doping

II. Objective of the Project

A research for Neutron Transmutation Doping(NTD) based on a flux
screen method 1s performing in HANARO. The optimum flux screen is
searched for longitudinally uniform irradiation by different combination
of water, aluminium and void. Its axial position can be adjusted to the
optimum location depending on the control rod position. In order to
confirm the uniformity of neutron irradiation, neutron flux distribution
in the fabricated irradiation tube with the optimum flux screen must be
measured and confirmed. Thereupon, in this research, neutron flux
distribution 1s measured in NTDZ2 irradiation hole with setting of
irradiation facility and Si crystals, and the uniformity of neutron

irradiation is examined.

IMI. Contents and Results of the Project

The neutron flux is measured in the HANARO NTDZ2 irradiation hole
after installing the irradiation facility. The Au wires, which are neutron
flux monitors, are irradiated in the NTDZ2 irradiation hole. The
radioactivity of irradiated Au wire is measured by gamma scanning

method, and the neutron flux distribution is determined. The measured



neutron flux distribution i1s very similar to the result of MCNP
calculation used in the design of irradiation facility, so, the reliability of
design calculation 1s verified. In the measurements with the fabricated
irradiation tube without any modification, the neutron flux near the
center of irradiated area i1s lower than that of edge, and the flux of
upper region 1S higher than that of lower region. The deviation
between the measurements is within 7 2. So, the Al wire is wound
round the neutron screen, and the flux is measured again. The neutron
irradiation can be flattened within +25 9. Also, the variation of
neutron irradiation according to the thickness of water gap inside of
irradiation tube is investigated, and the maximum difference of 55 %
1s occurred from the thickness of water gap of 3 mm. Conclusively, it
1s confirmed that the NTD service can be performed using the present

irradiation facility.
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1) Ingot No. 50199/06/148

- Length 315+0.01 mm, Weight 9016 g
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Normalized Axial Thermal Flux Distribution (On—power Measurement #4)
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