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Fig.1. Schematic representation of the functional form of a photopeak.
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Fig. 3. Flow chart of the spectral peak fitting program CAERI.
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Table 1. Comparison of the results of three peaké from the test

—R o8- %A 8 o249 slola R4—

spectrum of »Lu by SPAN®

SAMPO?Y, CAASA®, and the present code CAERI

Program Centroid FWHM X2z Area Area of the tail
SPAN 990. 982 5.59 0.638 2.5799%<10*

SAMPO  990. 887 5.75 0. 859 2.6077x10*

CAASA  960.922 5.75 0.909 2. 5446 10* 2. 3054 X 10 2.392x10%
CAERI 990. 023042 5.58+0.7 0. 566 2.6018x10* 2.3574X 104288  2.444X10°
SPAN 852.942 5.43 1.827 6.4610%10*

SAMPO 852.870 5.55 2.112 6.4931x10* »

CAASA  852.839 5.50 1.126 6.4381x10% 5.8137x10* 6.244 <108
CAERI 852.095+0. 21 5.32%£0.5 1.585 6. 4452 %10 5. 7726 X 10*+467 6.726<10°
SPAN 701.683 5.32 3.864 1. 0631108

SAMPO  701.649 5.83 9.153 1. 0642 X 10°

CAASA 701.712 5.35 2.470 l.'0699><106 0. 9957 X 108 7.4181x10*
CAERI 700.704+0.11 5.30£0.2 3.604 1. 0647 X105 1. 0164 X 105+ 13794 4. 8347 % 10*

Table 2. Comparison of the results of 25U Ka X-ray peaks by Gunnink’s code and the present code

CAERI,
Program Centroid Gaussian FWHM Lorentzian FWHM Area
Gunnink 1263. 762 6.331
CAERI 1263.725+0. 28 6.473-0.4 1.437%0.1 7. 484667 X10°+61707
Gunnink 1314.217 9.419
CAERI 1314.154+0. 22 6.4340.4 1.35140.1 1. 136684 X 10775242

4 Kaest Kad] sl FWHMS 3r-e 27 106.
9eV 2} 100.9eVo| ),
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£ #1A Aoz AR de A4 d= 95
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Mg JAGSPOTE o319 57k,
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Peak Analysis of Gamma-ray and X-ray
Seung-Kon Kim*, Young-Hoi Herr, Kwang-June Park
Korea Advanced Energy Research Institute
=Abstract=

A great variety of nuclear gamma rays emitted from fission and activation products of
spent nuclear fuel contains much information that can be elicited without affecting the
integrity of the fuel elements. But the extraction of such information from the complex
spectrum is difficult and requires computer codes.

In the present work, a versatile code “CAERI” was developed which locates peaks and
calculates their areas for X-rays as well as gamma rays using elegant features of some wi-
dely used programs for gamma-ray peak fitting.

“CAERI” coded in FORTRAN used infinite series approximation more accurate than other
workers various, simple, piecewise series approximations for evaluations of the Voigt
function which represents the X-ray peak with non-negligible natural line width.

“CAERI” can handle even a complex multiplet consisting of peaks from X-rays and gamma
rays in arbitrary mixture, which one often encounters in the isotopic analysis of heavy
elements such as U and Pu.

The results of the fitting performed on the test spectra of = Lu y-ray and 23U K,
X-ray show good agreement with those by previous workers.

* Jeon-Book National University



