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ikl g45 | Thickness(cm) | Centroid(ch) | FWHM(ch) | s)/NPA (count In 1
DS 0.2 63.73 8.50 56403 10.940
DS 0.4 63.88 8.42 42630 10.660
DS 0.6 63.79 8.65 33859 10.429
DS 0.8 63.77 8.65 24271 10.097
DS 1 63.74 8.61 18772 9.840
DS 1.2 63.94 8.55 14434 9.577
DS 1.4 63.83 8.43 11850 9.380
DS 1.6 63.85 8.48 8108 9.000
DS 1.8 63.97 8.70 6295 8.747
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cihll g43 | Thickness(cm) | Centroid (ch) | FWHM(ch) | s/NPA Count | Gross Inl
CS 0.2 64.10 8.45 33648 35836 | 10.486
CS 0.4 64.27 8.59 26900 29112 | 10.278
CS 0.6 64.02 8.75 20597 22725 | 10.031
CS 0.8 64.33 8.72 15733 17488 | 9.769
CS 1 63.99 9.00 11326 13126 | 9.482
CS 1.2 64.16 8.81 8793 10318 | 9.241
CS 14 64.97 8.94 7307 8517 | 9.049
CS 1.6 63.99 8.58 5449 6614 | 8.796
CS 1.8 64.08 9.15 4374 5287 | 8.573

101



ISSN: 1813 — 1662 (Print) 2017 (12)22 cAduall o plelf iy 157 dlna
E-I1SSN: 2415 — 1726 (On Line)

11

10.5 -

10

9 - Y=-1.2158x+ 10.739
R?=0.9986

8 T T T 1
0 0.5 1 1.5 2

X (cm)
coabasll aUal) Cadall 538N LalS dad) 504 Ladall Al e glllg X (CM) Balall dlaw ¢y ABDlad) (5) Jsid)

A oy e sl Jalee caun 1(3) dsaall da e taduuall g b)) aladdaly bl cigall cluld -
m A-A:\ﬁ 41-\\-5-\_5 U= 154130m-1 u\ Aa0 Aldag (6) JSJJL! C.m}.d\ d_}-lﬁ_} lcm ‘)-Lﬂ-’ u.a\_-a‘)j\ (e Qe C'.\LmL'\ﬂ\ sla QJ e.}i\_.u\
.M=0.13591 cm?/g Aleu) Calide aladiuly daslil) gyl Al wlily o .5em

e g Bydlall LU aliasl) Jlarind sis dgdal) Aadll @by (3) Jgaad

ikl g43 | Thickness (cm) | Centroid (ch) | FWHM(ch) | s/NPA Count | Inl
DS 0.2 64.16 9.32 11586 9.357
DS 0.4 64.09 9.00 8446 9.041
DS 0.6 64.00 9.09 6557 8.788
DS 0.8 64.22 9.43 5353 8.585
DS 1 64.44 9.33 3831 8.250
DS 1.2 64.32 8.96 2573 7.852
DS 14 64.06 7.69 1792 7.491
DS 1.6 64.03 7.71 1525 7.329
DS 1.8 63.42 9.64 943 6.849
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Caball g5 Thickness (cm) | Centroid (ch) | FWHM (ch) s/NPA Count Gross | Inl
CS 0.2 64.30 9.03 7560 8270 | 9.020
CS 0.4 64.27 9.49 5855 6362 | 8.758
CS 0.6 64.23 9.42 4642 5086 | 8.534
CS 0.8 64.42 8.72 3716 4141 | 8.328
CS 1 64.27 9.95 2793 3139 | 8.051
CS 1.2 64.37 9.14 2115 2387 | 7.777
CS 1.4 64.09 9.79 1570 1812 | 7.502
CS 1.6 64.18 8.93 1360 1595 | 7.374
CS 1.8 64.25 9.91 1015 1219 | 7.105
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cighl) ggi Thickness(cm) | Centroid(ch) | FWHM (ch) s/NPA Count Inl
DS 0.5 64 8.67 55147 10.917
DS 1 64.01 8.53 41213 10.626
DS 15 63.99 8.54 31034 10.342
DS 2 64.07 8.77 22801 10.034
DS 2.5 63.76 8.82 17687 9.78
DS 3 63.82 8.8 13227 9.49
DS 35 63.82 8.43 8710 9.072
DS 4 63.75 8.57 6281 8.745
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ikl g5 Thickness(cm) | Centroid(ch) | FWHM(ch) s/NPA Count | Gross Inl
CSs 0.5 64.19 8.87 34663 37376 | 10.528
CS 1 64.32 8.92 25691 29179 | 10.281
CS 15 64.05 8.92 20954 24354 | 10.1
CS 2 64.27 9.02 15026 18643 | 9.833
CSs 25 63.95 9.09 11255 14612 | 9.589
CSs 3 64.17 8.77 8453 11532 | 9.352
CSs 35 63.92 8.95 6369 9333 | 9.141
CS 4 64.01 8.93 4706 7293 | 8.894
11 y =-0.4673x+ 10.766
R?=0.9992
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il g Thickness(cm) | Centroid(ch) | FWHM(ch) s/NPA Count Inl
DS 0.5 64.32 9.03 10776 9.285
DS 1 64.25 9.25 8094 8.998
DS 1.5 64.13 9.29 6032 8.704
DS 2 63.98 9.13 5029 8.522
DS 2.5 64.14 9.15 3519 8.165
DS 3 64.16 9.78 2743 7.916
DS 3.5 64.29 9.32 1874 7.535
DS 4 62.9 8.12 1211 7.099
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<ihll g4i | Thickness(cm) | Centroid(ch) | FWHM(ch) | s/NPA Count | Gross | Inl
CS 0.5 64.4 9.31 7489 8159 | 9.006
CS 1 64.39 9.62 5973 6591 | 8.793
CS 15 64.27 9.87 4618 5153 | 8.547
CS 2 64.33 9.66 3632 4162 | 8.333
CS 25 63.99 9.28 2877 3313 | 8.105
CS 3 64.1 9.62 2298 2735 | 7.913
CS 35 64.23 9.27 1470 1960 | 7.58
CS 4 63.65 9.97 1022 1446 | 7.276
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Sl Jaleg dawdl ad i (9) a8y Jgaad)
Thickness(cm) 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
build-up Factor | 1.07 | 1.11 | 1.135 | 0.997 | 1.078 | 1.233 | 1.454 | 1.169 | 1.46
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Thickness (cm) | 02| 04| 06| 08 1] 12| 14| 16| 138
Build-up Factor | 1.02 | 1.05 | 1.02 | 0.97 | 0.93 | 0.95 | 1.07 | 0.92 | 0.99
1.2
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Thickness (cm) | 0.5 1] 15 2| 25 3] 35 4
Build-up Factor | 0.97 | 0.96 | 0.97 | 0.86 | 0.95 | 0.91 | 0.88 | 0.98
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COMPARISON OF GAMMA-RAYS ATTENUATION MEASURED BY

DIRECT AND COINCIDENCE SPECTRA

Mahmoud A. Elawi , Khalafl. Khalil , Du’aa K. Hamad
Physics Department , College of Education for Pure Sciences , Tikrit University , Tikrit , Irag

Abstract

Measurements of gamma —rays attenuation in lead and iron sheets were carried out using direct spectrum and
gamma- gamma fast slow coincidence spectrometer composed of two 3"x3"Nal(TI) detectors and Na-22 source.
Measurements of mass attenuation coefficient at 511keV were carried out and its values (in cm#/g units) for lead
from direct spectrum for the cases of without and with using a collimator (1cm diameter and 5 cm length) were
0.12029 and 0.13591and from coincidence spectrum were 0.10721 and 0.10602 respectively. For iron sheets
the mass attenuation coefficient values from direct spectrum for the cases of without and with using a collimator
were 0.0780 and 0.0766 andfrom coincidence spectrum were 0.0593 and 0.0616 respectively. The present results
registered by direct measurement are little lower than the standard values due to making only photoelectric
absorption needed for comparison with coincidence results where the latter showed lower values.

The build-up factor were also measured as function of thickness using lead and iron sheets and found fluctuating
around unity for lead and iron coincidence spectra and iron direct spectrum, whereas its increases gradually for
lead direct spectrum for the measured thickness range. The coincidence spectrometer greatly reduces
scatteringevents in the measured material, and thus its results somewhat resemble that of direct measurements
with using the collimator.

Key words: mass attenuation coefficient, gamma — rays, coincidence spectrometer, build — up factor.
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