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Table D2 Mass Energy Absorption Coefficients in cm? / g for Gamma Rays*

(Continued)

Photon

Energy

(MeV) H Be [ N (o] Na
4 0.0352 0.0161 0.0185 0.0186 0.0188 0.0184
5 0.0317 0.0148 0.0171 0.0173 0.0175 0.0174
6 0.0290 0.0138 0.0161 0.0163 0.0166 0.0161
8 0.0252 0.0123 0.0147 0.0151 0.0155 0.0159

10 0.0225 0.0114 0.0138 0.0143 0.0148 0.0155

Al Si Fe Cu Pb Air
0.01 25.5 333 142 160 127 4.61
0.015 1.47 9.75 49.3 59.4 9.7 1.27
0.02 3.06 4.01 22.8 28.2 69.1 0.511
0.03 0.868 1.14 7.28 9.50 24.6 0.148
0.04 0.357 0.472 317 4.24 11.8 0.0668
0.05 0.184 0.241 1.64 2.22 6.54 0.0406
0.06 0.111 0.144 0.961 1.32 4.08 0.0305
0.08 0.0562 0.0700 0.414 0.573 1.86 0.0243
00459 0.219 0302 2
0.15 0.0285 0.0312 0.0814 0.106 1.15 0.0250
ﬁ‘ G0276 G.0292 00455 G.0597 0619 O,;

0.3 0.0282 0.0294 0.0335 0.0370 0.259 0.0287
0.4 0.0287 0.0298 0.0308 0.0318 0.143 0.0295
0.5 0.0286 0.0298 0.0295 0.0298 0.0951  0.0296
0.6 0.0286 0.0295 0.0286 0.0286 0.0710  0.0295
0.8 0.0277 0.0288 0.0273 0.0271 0.0481  0.0289
1.0 0.0269 0.0277 0.0262 0.0258 0.0377  0.0278
1.5 0.0245 0.0253 0.0237 0.0233 0.0271  0.0254
2 0.0226 0.0234 0.0220 0.0217 0.0240 0.0234
3 0.0202 0.0210 0.0204 0.0202 0.0234  0.0205
4 0.0188 0.0196 0.0199 0.0200 0.0245 0.0186
5 0.0179 0.0187 0.0198 0.0200 0.0259 0.0174
6 0.0172 0.0182 0.0199 0.0202 0.0272 0.0164
8 0.0168 0.0177 0.0204 0.0209 0.0294  0.0152

10 0.0165 0.0175 0.0209 0.0215 0.0310  0.0145
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Abstract

It can not be denied in temporary days the importance of nuclear imaging for
achiving the best results for threatening diseses. Between this cases methods based on
nuclear imagings medecins have a top position. In study the structure and the work of
the most parts of body can be tasted. The major property of using this method of
imaging is in the way they show the physiological and dynamical body systems with the
injected radio activite although another ways are dangerus or ineffective. In any of
imaging method speccially nuclear imaging, this is very important to be sure of correct
performance of that system. Any error in the performance of system in compare of the
correct conditions can be misleading for doctor, in explanation of the test. In addition in
nuclear treatment we must be very careful and sensitive in the injected
Radiopharmaceutical because of dangers radioactive rays, and this show the importance
and attention need to be used for this systems, any default of doctor or another persons
in team can cause non amends results. So several quality control tests are performed in
systems befor treatment. For refusing dangres effects and bad resulting. In this thesis we
used to aware readers by QC methods step by step and make them able to do this
methods and for doing three kinds of tests including: intrinsic uniformity test, intrinsic
spatial resolution and plannar sensitivity of Imam Hossien hospital in Shahrood.

During this thesis, we plan to implement three qualitative control tests, including
intrinsic spatial resolution test, intrinsic uniformity test, and system sensitivity test. In
order to perform the interstitial spatial resolution test, we attempted to construct a four-
quadrant bar phantom with 0.7 mCi Tech. We performed this test and got the FWHM of
about 2.5 mm. In a homogeneous homogeneity test with 5.5 mCi, we did two tests with
the adjustment of the energy window and without setting the energy window. In the first
case, the inherent uniformity in the UFOV range was about 1.83% and in the second
case it was 6.65%, indicating the importance of the energy window settings in the
accuracy of the device. In the system sensitivity test, using LHER and mCi 1
technetium, in the background tests, we obtained a 70.21 value (cps / MBq) for the
sensitivity of the system during the background tests and the test with the Petri Dish,

which is an acceptable level for Imam Hussein Spectrum Device.
Keywords:

Spect, Quality control, Phantom, Intrinsic uniformity, Intrinsic spetial resolution,
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