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In order to obtaine the precise detection efficiencies for high energy y-rays in the prompt y-ray Spectrascopic
measurement, the prompt y-rays emitted from nitrogen contained in Mdamine-D are utilized. This work shows the
effectivenessof Mdamine-D.

1 Introduction

Since the high energy y-rays up to about 10 MeV are emitted in the prompt y-ray gpectrascopic experiments, it is
necessary to determine the y-ray detection efficiencies in good accuracy for such high-energy regions.  The neutron
capture y-rays from N (n,y) reaction have been often utilized. Figure 1 shows an example of a y-ray spectrum
obtained by the Liquid Nitrogen target.  Many y-ray peaks are observed up to the energy region of about 10 MeV.
When melamine-H (CgHgNg) is used for the target, there is a problem of strong background caused by *H (nyy) reection.
Recently liquid nitrogen target was developed for this purpose [1], however, there are ill some problems, i.e, the
difficulty of handling the low temperature liquid, strong background y-rays from the container, and the uncertainty of the
target geometry.  The melamine-D was developed as a new cdibration target, whose chemica form was CeDgNe.
The cross section of deuterium is 0.5mb[2] and much smdler than thet of hydrogen (332mb[2)]), therefore it is expected
that deuterium-exchanged melamine contributes to the background reduction.

Thiswork amsto examine the effectiveness of melamine-D for the cdibration of the high energy y-rays.

2. Experiment

The meamine-D powder was compressed under the 2.0 t pressure power for 2 minutes by a compressor.  The
powder was shaped in tablets as shown in Figure 2, therefore the geometrica error was reduced.  The tablet targets
were irradiate by B-4 neutron guide facility in Kyoto Universty Research Reactor Inditute.  The neutron flux of the
B-4 neutron guideisknown as about 5x 10" nfen’s.  The prompt y—rays emitted from the targets were messured by a
high purity Ge detector.  The gppearance of the messurement set-up isshown in Figure3.  The usud meamine-H
powder was aso shaped in the same tablet, and its measurements were performed in comparison with the measurements
withthemdamineDtarget.  Theirradiaion timeswere about 10 hoursfor eech target.

3. Reaultsand Discusson

They-ray spectraare shownin Figure4infor meamine-H and mdlamine-D targets.  They-ray intengty of 2.2 MeV
y-ray from *H (ny) reaction in the melamine-D target was 20 times smaller than that in melamine-H, therefore the
background was decreased remarkably bdow 2.2MeV as shown in Figure 5. The y-rays with smdl intendties were
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dso dearly observed.  For example, the weak y-ray pesk of 1.999MeV isjudt located a the Compton edge of the 2.2
MeV y-ray pesk. By reducing the B.G. with mdamine-D, thiswesk y-ray pesk was observed dearly.

4.Conduson

To cdibrate the detector for the high energy y-rays in the prompt y-ray Spectroscopic experiment, the use of the
deuterium-exchanged medamine (melamine-D) was proposed asatarget.  The subdtantiaion experiment shows the
effectiveness of themdamine-D target, and they-rayswith the amall emission intenstieswere dearly observed.
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Figurel Anexampleof they-ray spectrum obtained by the N (n,y) reection
andthe Lig.N, target



in Kyoto Research Reactor Inditute
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Figure4 Gammaray spectrumsobtained with melamine-H (upper)
and mdamine-D (lower) targets
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Figure5 Gammaray spectrumsaround the 2MeV energy region extracted from Fig.4



