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Current status of research and development of reactor noise analysis

for accelerator-driven subcritical system

Kengo Hashimoto'

This report presents a current status of the research and development of reactor noise analyses applicable to
accelerator-driven subcritical reactor system. These research activities have been concentrated on the
Feynman-o neutron correlation analysis on time domain and the power spectral analysis on frequency domain.
At present, the latter power spectral analysis is of greater advantage than the former Feynman-o one, for
periodic and pulsed neutron source. While Feynman- « formula for pulsed neutron source is too complicated
to be fitted directly to variance-to-mean ratio data, the power spectral analysis has a simpler formula based on
the first-order reactor transfer function. The Feynman- « should be improved to consider spatial effect of
deeply subcritical system and instability of accelerator operation. Further subject of reactor noise analyses is

an improvement for high power operation.
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Figure 1. Y data measured for a pulsed neutron source.
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Figure 2. Instability of a pulsed neutron source
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Figure 3. Y measured under an unstable source
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Figure 4. Cross-power spectral density measured at a

slightly subcritical state.
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Figure 5. Cross-power spectral density measured at a

deeply subcritical state.
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Figure 6. Phase shift of across-power spectral

density between beam current and neutron detection.
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