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Measurement of the Effective Cross Section of a 1/v Absorber
for Diffracted Polychromatic Neutron Beam
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Abstract

The effective velocity and temperature for the neutron beam of the SNU-KAERI PGAA facility are
determined by measuring the prompt y-ray spectra for thin and thick '°B samples. Both the neutron flux and the
y-ray detection efficiency were set at minimum due to high neutron capture rate for the thick sample. The
effective absorption cross section of 1°B is obtained from the ratio of °B peak count rates in both the spectra. The
effective velocity and temperature of the neutron beam determined from the effective cross section are 2117 + 21
m/s and 269 + 5 K, respectively. These results are consistent with the values calculated from the neutron

spectrum in 4%.
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Fig. 1. Schematic diagram of the SNU-KAERI PGAA facility.
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Fig. 2. Measured spectra for thick and thin boron samples.

Table 1. Countings of °B peaks for thin(Borophosphosilicate glass on Si) and thick(‘°B-Al alloy)
samples.

Sample Live time Peak area Count rate
P [sec] [counts] [cps]
Borophosphosilicate
Glass on Si 75000 38322 + 238 0.5110 + 0.003
8-Al alloy 3600 6.394x10° + 2578 1776.1 +£0.7




Table 2. Comparison of the measured effective velocity from the results in Table 1 and the calculated

one by using the measured neutron spectrum and the energy-dependent cross sections of 1°B.

<o> [barn] <v> [m/s] <> [A] <T>[K]
Measured 3987.2 £ 39.9 21172 +£21.2 1.87 £0.02 268.6 £54
Calculated 3850.6 2192.2 1.80 288
ad oo
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