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Water circulates through the inner irradiation Snail in the Radial Piercing Port, where
80, 70 and 0 are activated. It then flows to the outer measurement Snail, where

short-lived '®*N, "N and 'O are measured un

Experiments

3He and BF; calibration

At the CMI thermal neutron fluence-rate field,
neutron signals were recorded at multiple
positions using 3He and BF, detectors to
determine the detector response at absolute
fluence rate. These measurements were used to
normalise the Snail No. 1 MCNP model.

KATANA neutron emission measurement

The experiment was conducted during the
stable irradiation scenario of KATANA, with a
flow rate of 0.66 |/s, using the JSI TRIGA reactor
at 250 kW steady state. The neutron signal was
measured inside Snail No. 1 with He and BF,
detectors.
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der controlled, repeatable conditions.
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Results

Integral cross-section determination

The measured neutron count rate is converted to an absolute N neutron emission rate
through the CMI calibration. An analytical model of activation, transport decay and
recirculation then reconstructs the reaction rate in the irradiation Snail. Finally, the reaction
rate is normalised to the 7O density and the irradiation flux.
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Method

Conclusions

An analytical reconstruction of activation, transport and recirculation links the measured
activity to the reaction rate without full CFD calculations.

The 70O(n,p)" N integral cross section in the KATANA spectrum was determined as 3.98+(1
0.04) mb with BF; and 3.74+(1 + 0.07) mb with 3*He.

The evaluated libraries span 1.9-5.0 mb: FENDL-3.2c lowest, ENDF/B-VIII.1 highest. JENDL-
5 and JEFF-4.0 are closest to the experiment, but none matches it within uncertainty.

KATANA is now a characterised benchmark facility for water activation nuclear data and
ITER-relevant detector testing.
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