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THE HIGH RESOLUTION a-y COINCIDENCE
SPECTROMETER USED FOR TRANSURANIUM
NUCLIDE MEASUREMENT

 QIAO SHENGZHONG CHEN HENGLIANG TONG EOT:iNG
LU FENG LIU HENGIUN

. (nstituce ofAtomig‘l,‘vergy, Academia Sinica, P.O. Box 215, Beijing)

ABSTRACT

The structure and property of the high resolution @~ coincidence spectrometer and its
applications in determinihg heavy nuclide qualitatively and Quantitatively are described..
At present, the energy resolution of the spectrometer is 0.25% (for 5.486MeV ¢ particle,,
FWHM is 13.8keV); the energy shift of peak is 0.05% during eight hours; nonlinearity
is less than 0.29 for the energy region from 4 to 8 MeV.

The a probe of the: spectrometer mainly consists of a silicon~gold surface barrier
detector with active area 50 mm? or 314 mm?®. The detector is cooled by ‘thermoelectric:
technique with a low-power Peltier ‘element. Ifs temperature is decreased form room tem-—°
perature (25°C) to —25°C. Thus its leakage-current is decresed by’ 2 orders of magnitude:-
and the systém noise is also decreased; the energy resolution of the spectrometer is thus.
raised. o

A 40x35 mm well type Nal (T1) scintillation crystal with 20 mm in well diameter
and 25mm in well depth is employed in the P probe of the spectrometer. The well wall
of crystal is covered ‘with 0.5Smm thick aluminium. The crystal active thickness is about
10mm. Thus both the loss of low. energy P-rays and the background of high energy
y-rays are decreased. At the same time, the nuclide measurement sensitivity and accuracy
of mixture source are raised by changing source position to be measured in the well. '

In this paper, the method is being applied to the determination of 2¢Am in the
presence of large amount of Cm and fission products, for example, when the ratio of

HtAm/***Cm equals 2x107% (g activity). It is convenient and accurate to measure
235Py  and **'Am in which the ratio of @ activity is in the region of 1072—50, Besides, it

can be applied to the absolute measurement of transplutonium nuclides. Tts accuracy is
better than+19%. '



