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INTRODUCTION:  Boron neutron capture therapy 
(BNCT) is a combined modality of radiotherapy and 
chemotherapy for cancer treatment.  In the BNCT, a 
boron-containing agent is injected in patient’s blood and 
concentrated into tumor cells.  And then, the patient is 
irradiated with neutrons externally and 10B(n,a) reactions 
are induced in tumor cells.  Recently, an accelera-
tor-driven neutron source has actively been developed 
instead of nuclear reactors, owing to its simplicity of 
management.  In commissioning phase of the facilities, 
characterization of the irradiation field, such as neutron 
intensity, the neutron energy spectrum and gamma-ray 
components, should be characterized in order to assure 
designed ones. 

We are developing a new neutron energy spectrometer 
using the optical fiber type neutron detector.  The con-
ventional technique for neutron spectrometry is the Bon-
ner sphere method.  Generally, energy response in epi-
thermal region in moderation based neutron spectrome-
ters is not sufficient.  In order to improve the energy 
response, the number of detectors with different respons-
es should be increased.  In our proposed system, the 
thermal neutron flux profile in a liquid moderator is 
measured by the optical fiber type neutron detector.  So 
far, in order to realize the optical fiber type neutron de-
tector showing a neutron peak in the pulse height spec-
trum, bright neutron scintillators, such as Eu:LiCaAlF6 or 
LiF/Eu:CaF2 eutectics, have been used [1].  Recently, 
we attempted to replace them with the faster Li glass 
scintillator.  Using an optical fiber with high numerical 
aperture, we successfully demonstrated the optical fiber 
type neutron detector showing a neutron peak by using 
the Li glass scintillator [2].  In this study, we evaluated 
gamma-ray sensitivity of the optical fiber type neutron 
detector using the Li glass scintillator. 

EXPERIMENTS:  We fabricated the optical fiber type 
neutron detectors using Li glass scintillator.  A small 
piece of the Li glass scintillator was mounted at a tip of 
the optical fiber.  The scintillator was coated with a re-
flector powder and then covered with a heat shrinking 
tube for light shielding. 

 First of all, we evaluated the neutron response at the 
E3 port in the Kyoto University Reactor. In this experi-
ment, signal pulse height spectra for 6Li(n,t) reactions 
were obtained.  And then, the same detectors were irra-
diated with gamma-rays at Co-60 gamma-ray irradiation 
facility in Nagoya University to evaluate the gamma-ray 
sensitivity.  Figure 1 shows photographs of thermal neu-
tron and Co-60 gamma-ray irradiation experiments. 
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Fig. 1  Experimental setup. a) E3 port in KUR for ther-
mal neutron irradiation. b) Co-60 gamma-ray irradiation 
facility in Nagoya University. 

RESULTS:  Figure 2 shows signal pulse height spectra 
obtained when the optical fiber type neutron detector 
using a Li glass scintillator of 18 g was irradiated with 
thermal neutrons and Co-60 gamma-rays.  The fabri-
cated optical fiber type neutron detector shows a clear 
neutron peak.  When irradiating with Co-60 gam-
ma-rays, signals with slightly lower pulse heights com-
pared with a neutron peak were recorded.  In order t 
define the gamma-ray sensitivity of the detector, we have 
to determine the discrimination level for neutron events. 
When setting the discrimination level at a valley in the 
pulse height spectrum, the gamma-ray sensitivity was 
evaluated to be 4 cps at 1.9 Gy/h irradiation, which is 
higher dose rate compared with expected BNCT irradia-
tion fields. This gamma-ray sensitivity is sufficiently low 
because the counting rate of the detector in typical BNCT 
irradiation field is expected to be more than 103 cps. 

Fig. 2 Signal pulse height spectra obtained when the 
optical fiber type neutron detector using a Li 
glass scintillator of 18 g was irradiated with 
thermal neutrons and Co-60 gamma-rays.  
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