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The ionisation chamber Cf-252 detector

The original Cf-252 source/detector

It is a plate type ionisation chamber, with the Cf-252 electrochemically coated on one of the
electrodes.
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The ionisation chamber Cf-252 detector

The ionisation chamber based Cf-252 source/detector
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Introduction

Ionisation chamber Cf-252 detector

In 2003, in Chalmers we received two such Cf-252 detectors from the JNC Oarai Centre
(Japan Nuclear Cycle Development Institute) free of charge.
Kind mediation by Prof. Yoshihiro Yamane

The photo on the previous page was taken from one of these detectors

We tested the use of the detector for measuring subcritical reactivity in collaboration with
SCK CEN in 2010 at the VENUS facility.
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Introduction

A measurement at SKC CEN
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Introduction

The idea for the new detector

Through our Japanese contacts, we got access to the know-how of manufacturing
LiF-ZnS(Ag) scintillation neutron detectors (fiber based).

These were originally developed for measuring radiation dose with high spatial resolution
(Chizuo Mori, Nagoya University)

They were developed further and used at KURRI (Kyoto Univerity Research Reactor
Institute, now KURNS) in Kumatori.

We even received a few copies for own use from KURRI/KURNS
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Introduction

The LiF-ZnS(Ag) neutron detector
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Aerial view of KURNS

Aerial view of KURNS, Kumatori
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Aerial view of KURNS
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Cherry blossom in KURNS
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Chalmers students in KURRI

Chalmers students on lab exercise in KURRI
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Chalmers students in KURRI

Chalmers students on lab exercise in KURRI
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Manufacturing the detectot

Making of the detector
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Manufacturing the detectot
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Manufacturing the detectot
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The new design

The new concept

First idea: replace the LiF with Cf-252
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The new design

The new concept

Cf-252 can be purchased from Frontier Technologies in form of a miniature grain

Pulverising and mixing 1 µg of Cf-252 is not practical

The final concept is to put the Cf-252 into a (spherical cavity) whose walls are coated
with a thin layer of ZnS(Ag) scintillation material

The range of fission products in ZnS(Ag) is few micrometers, hence a thin layer of
coating is sufficient, which is good for the escape of light from the coating

No vacuum is needed between the Cf-252 and the coating, because a thin layer of air will
not stop the fission fragments

No Pulse Shape Discrimination is needed, because the alpha particles induce one to two
order of magnitude smaller signals. Hence the detector can be used in high flux in
continuous mode (reactor startup)
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The new design

The final concept (patent pending)
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The new design

Potential manufacturers

Georgia Tech

KURNS (Kyoto University Integrated Institute for Radiation and Nuclear Science)

If the concept holds, commercial manufacturers may also be interested.
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The new design

Possible research lines

Simulation of the detector with Geant4 for the whole chain (including generation of
scintillation light, quenching etc.

Optimising the detector for various applications and flux levels

Investigating the feasibility of measuring subcritical reactivity and performing Cf-252
driven differential die away analysis

...and many more
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