Author’s Accepted Manuscript

ok Applied Radiation and
Is

Proposal of a neutron transmutation doping facility 5 B

) o : Sl
for n-type spherical silicon solar cell at high- =
temperature engineering test reactor

Hai Quan Ho, Yuki Honda, Mizuki Motoyama,
Shimpei Hamamoto, Toshiaki Ishi, Etsuo Ishitsuka

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(17)31277-0
DOI: https://doi.org/10.1016/j.apradiso.2018.01.005
Reference: ARI8213

To appear in:  Applied Radiation and Isotopes

Received date: 2 November 2017
Revised date: 4 December 2017
Accepted date: 9 January 2018

Cite this article as: Hai Quan Ho, Yuki Honda, Mizuki Motoyama, Shimpei
Hamamoto, Toshiaki Ishi and FEtsuo Ishitsuka, Proposal of a neutron
transmutation doping facility for n-type spherical silicon solar cell at high-
temperature  engineering test reactor, Applied Radiation and Isotopes,
https://doi.org/10.1016/j.apradiso.2018.01.005

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/apradiso
https://doi.org/10.1016/j.apradiso.2018.01.005
https://doi.org/10.1016/j.apradiso.2018.01.005

Proposal of a neutron transmutation doping facility for n-type spherical

silicon solar cell at high-temperature engineering test reactor

Hai Quan Ho™, Yuki Honda®, Mizuki Motoyama®, Shimpei Hamamoto®, Toshiaki Ishi®, Etsuo
Ishitsuka®

*Department of HTTR, Oarai Research and Development Center, Japan Atomic Energy Agency,
4002, Narita-cho, Oarai-machi, Higashi-Ibaraki-gun, Ibaraki 311-1393, Japan

®Department of Nuclear Safety Engineering, Cooperative Major in Nuclear Energy, Tokyo City
University, 1-28-1 Tamazutsumi, Setagaya, Tokyo 158-8557, Japan

E-mail*: hohai.quan@jaea.go.jp, Tel: +81-2-9267-1919, Fax: +81-2-9266-7486

Abstract

The p-type spherical silicon solar cell is a candidate for future solar energy with low
fabrication cost, however, its conversion efficiency is only about 10%. The conversion
efficiency of a silicon solar cell can be increased by using n-type silicon semiconductor as a
substrate. This study proposed a new method of neutron transmutation doping silicon
(NTD-Si) for producing the n-type spherical solar cell, in which the Si-particles are
irradiated directly instead of the cylinder Si-ingot as in the conventional NTD-Si. By using
a ‘screw’, an identical resistivity could be achieved for the Si-particles without a
complicated procedure as in the NTD with Si-ingot. Also, the reactivity and neutron flux
swing could be kept to a minimum because of the continuous irradiation of the Si-particles.
A high temperature engineering test reactor (HTTR), which is located in Japan, was used as

a reference reactor in this study. Neutronic calculations showed that the HTTR has a
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