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DS 0.2 69.89 1809 7.61 | 10223
DS 0.4 69.98 1413 8.13 7860
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DS 1 68.63 822 7.37 3657
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DS 1.8 66.65 415 6.01 979
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CS 0.2 70.08 634 7.40 4599
CS 0.4 69.99 477 7.81 3654
CS 0.6 70 344 7.80 2912
CS 0.8 69.37 309 7.27 2215
CS 1 69.80 259 7.68 1813
CS 1.2 68.11 194 7.13 1366
CS 14 68.07 141 7.34 1075
CS 1.6 67.76 139 7.79 871
CS 1.8 67.52 86 6.54 653
CS 2 69.83 60 6.51 438
CS 2.2 69.96 43 7.93 348
CS 2.4 70.03 28 7.11 262
CS 2.6 70.02 25 6.83 192
CS 2.8 72.02 17 6.68 168
CS 3 68.17 20 4.30 126
CS 3.2 67.17 15 5.07 107
CS 3.4 68.54 10 5.01 73

CS 3.6 66.32 9 457 76

CS 3.8 67.04 6 6.24 55

CS 4 67.01 5 6.02 45
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DS 1 82.59 1299 9.31 8918
DS 2 82.15 682 7.63 3434
DS 3 82.48 434 8.30 1566
DS 4 81.51 269 11.14 766
DS 5 81.26 205 5.06 406
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DS 1 9.096
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DS 3 7.356
DS 4 6.641
DS 5 6.006
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cishll ggi (cm) Thickness | Centroid | Max. Count | (ch) FWHM | Gross Area
CS 1 81.48 405 9 3934
CS 2 80.44 203 9.29 2362
CS 3 81.01 103 8.17 1535
CS 4 81.21 57 8.34 787
CS 5 80.03 30 11.24 480
CS 5.5 81.14 26 9.43 365
CS 6 82.35 20 6.69 264
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Cs 1 8.277
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Abstract
Agamma-gamma fast-slow coincidence spectrometer is installed composed of two 3” X 3” Nal(TI) scintillation
detectors and the related electronic units to investigate some effects that may occur for the photopeak after the

¥ -ray penetration from certain thicknesses of different materials and comparing this with the singles spectra and
using the obtained spectrum in calculating some parameters of spectroscopic measurements like attenuation
coefficient .

A #Na source is used in the measurements with a relatively low activity (< 0.1 pCi) . The time spectrum is
measured without absorbing materials using the CFD to derive fast timing pulses with isolating slow rise time
pulses to improve time resolution that was found to be about 7ns . Coincidence spectra are measured using ?Na
located between the face-to-face detectors. The 0.511 MeV gate is selected for the detector that register spectra
in air while the other detector registers the coincident spectrum with the former but after the gamma penetration
through the absorber . Also the latter detector registers the singles spectrum of the penetrating gamma without
using the whole coincidence spectrometer. Linear and mass attenuation coefficients measurements are carried
out for lead and iron materials locally available with different thicknesses and square sheets (10X10cm) . The
mass attenuation coefficient are measured from the coincidence spectra and found to be 0.1114 and 0.0686 cm?/g
for Pb and Fe, respectively; while from the singles were spectra the coefficient found to be 0.14559 and
0.0976for Pb and Fe, respectively . These values are in good agreement with those published internationally (at

0.500 MeV) taking into consideration that the latter are measured for the three main interactions of ¥ — ray .
These results and spectra shapes show the possibility of using the coincidence spectrum is measuring more
parameters than that are ordinary obtained from singles spectra. In addition to the reduction of background and
Compton distribution from coincidence spectra which are clearly simplified .
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