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Fig. 1 Energy spectrum calculated by the Monte Carlo
method for a line source without scattering
materials. It was composed of four ?'Hg X-rays.
The energy spectrum measured with the gamma
camera and a line source in air is plotted together.
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Measurement

Energy spectra calculated by the Monte Carlo method for a line source with scattering

materials. The energy spectra measured with the gamma camera and a line source are
plotted together with different scattering material thicknesses: (a) forward scattering
material thickness (FS)=0 cm and backward scattering material thickness (BS)=10
cm, (b) FS=4 cm and BS=0cm, (¢) FS=4 cm and BS=10 cm.
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Fig. 3 Energy spectra measured by the gamma camera for a line source with different
scattering material thicknesses: (a) primary +scatter and (b) scatter alone.
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Fig. 4 Relationship between the thickness of forward scattering materials and the scatter
fraction for eleven narrow energy windows set at different energy positions: W1
(57.5-60.5 keV), W2 (60.5-63.5 keV), W3 (63.5-66.5 keV), W4 (66.5-69.5 keV), W5
(69.5-72.5keV), W6 (72.5-75.5 keV), W7 (75.5-78.5 keV), W8 (78.5-81.5 keV), W9
(81.5-84.5 keV), W10 (84.5-87.5 keV) and W11 (87.5-90.5 keV).
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Fig. 5 Relationship between the primary counts rate and the scatter fraction for four different
energy windows: S20 centered at 70.5 keV (63.5-77.5 keV), S28 centered at 70.5 keV
(60.5-80.5 keV), AS1 centered at 76.5 keV (66.5-86.5 keV), AS2 centered at 79.5

keV (69.5-89.5 keV).
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Fig. 6 Line spread functions measured by the gamma camera and a line source for four
different energy windows: S20, S28, AS1 and AS2.
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Summary

Energy Spectral Analysis in a Photopeak Region of 'Hg X-rays for 2Tl Imaging

Akihiro Konma*, Masanori Matsumoto**, Yoichi Oyama***_ Seiji TOMIGUCHI***,
Mitsuko Kira*** and Mutsumasa TAKAHASHI***

*Radioisotope Research Center, Kumamoto University

**Department of Radiological Technology, Kumamoto University College of Medical Science

***Department of Radiology, Kumamoto University School of Medicine

For thallium-201 (*'T1) imaging, a photopeak of X-
ray region of mercury-201 (**'Hg) around 70 keV is
usually employed. In such a low energy region, scatter
and attenuation in the body become serious problems
for quantitative scintigraphic imaging. We measured
energy spectra around *°'Hg X-ray region by a 2*'Tl
line source with scattering materials and a gamma
camera, and analyzed them to investigate the amount
of scattered photons in °'Tl imaging window. Further-
more, Monte Carlo calculations were performed to
distinguish primary photons from scattered photons.
The results of analysis of energy spectra showed that

the 2"Hg X-ray photopeak consists of four different X-
rays and do not have a perfect Gaussian shape. It was
also found that not only forward scatter but also much
backward scatter are included in this region. These
scattered photons were reduced by using an off-peak
window moved toward the higher energy region. We
conclude that the data obtained from the analysis of
scattered photons in °'Tl imaging window are very
useful to develop a new scatter correction method and
evaluate the scatter rejection methods proposed.

Key words: *'Tl imaging, *'Hg X-ray, Energy
spectrum, Scatter fraction, Monte Carlo simulation.
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