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Abstract: The in-hospital neutron irradiator (IHNI- I ) for boron neutron capture therapy
(BNCT) was constructed by Beijing Capture Technology Corporation. To obtain the
neutron spectra of free beams in air, an improved active multi-sphere spectrometer was
established and the relevant experimental method was also developed. The spectrometer
consisted of fourteen detection units and a spherical * He proportional counter was used
as the central detector. In order to improve the resolution of the spectrometer in epither-
mal region, four detection units covered with different thickness boron shells were add-
ed into the routine multi-sphere spectrometer. The response functions of the spectrome-
ter were calculated with the MCNP code, and calibrated and verified with standard **Cf

and ' Am-Be neutron sources. The measurements were performed at 110 cm distance
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from exit of the irradiator, and then the neutron spectra at the exit were deduced by an-

ti-iteration technique. The results show that there is a little discrepancy between the

measured spectra and simulated ones. Therefore, the neutron spectra and the depth

curve of neutron flux density were also measured by a ROSPEC spectrometer and gold

foils. The results verified the reliability of the neutron spectra measured by the multi-

sphere spectrometer.
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Fig. 1 Photograph of multi-sphere spectrometer
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Table 1 Identification of detection unit for multi-sphere spectrometer

R .55 R B0 TC AR R H.5C R TTHR R
P He IE B 0.0 20. 32 cm B 2Bk 8.0
6.35 cm R LMk 2.5 25. 4 cm R LR 10.0
7.62 cm B ZIEER 3.0 30. 48 em R KEk 12.0
8.89 cm R LM EK 3.5 7.62 cm B ZHER+4 mm JEE 3.1
10. 16 cm & Z 4Bk 4.0 7.62 cm B ZHER+10 mm JEHI5E 3.2
12.7 em B Z MK 5.0 7.62 cm W Z IR 30 mm SR 3.3
15. 24 cm B 24wk 6.0 10. 16 cm B Z M ER +40 mm JEHRFE 4.5
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Fig. 2 Response functions of multi-sphere spectrometer
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Fig. 4 Neutron spectrum of “*Cf source unfolded

with uncorrected response functions
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.5 Neutron spectra of **Cf and *' Am-Be sources unfolded with corrected response functions
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Fig. 6 Neutron spectra measured by multi-sphere spectrometer
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Fig. 7 Comparison of neutron spectra measured

by ROSPEC spectrometer and multi-sphere spectrometer
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