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Calculation of stopping power for alpha particles,
oxygen and carbon ions in polymethyl methacrylate (PMMA)
Taghreed Khalid Hameed
Department of Physics, College of Education, Al-Mustansiriyah University

Abstract :

In the present work, the stopping power of alpha particles, oxygen ions,
carbon ions and carbon ions in polymethyl methacrylate (PMMA) polymer
was calculated for the energy range of (0.02 - 90000) MeV. The Beth-Bloch
equation was used to calculate the stopping power and the results were
compared with the experimental values of the SRIM2013 program. The re-
sults showed agreement with the experimental results, especially for low
energies.

Keywords: stopping power, Beth-Bloch equation, polymer (PMMA).
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E MeV. cm? MeV. cm? MeV. cm?
=M | T g — —
SP(P.W) | SRIM | SP(PW) | SRIM | SP(P.W) | SRIM
1 0.02 0.47187 0.4443 0.4954 0.4922 0.3552 0.3726
2 0.70 0.4337 0.4573 0.5087 0.5072 0.3401 0.3559
3 0.2 0.4482 0.4702 0.5218 0.5221 0.3742 0.3272
4 0.40 0.4624 0.4828 0.5348 0.5366 0.2865 0.2978
5 0.70 0.4760 0.4952 0.5476 0.5508 0.2625 0.2736
6 1.30 0.4893 0.5075 0.5603 0.5649 0.2422 0.2533
7 3.45 0.5023 0.5796 0.5729 0.5786 0.2256 0.2361
8 5.40 0.5151 0.5315 0.5853 0.5922 0.2121 0.2213
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SP(PW) | SRIM | SP(PW) | SRIM | SP(PW) | SRIM
9 7.45 0.5274 0.5432 0.5976 0.6055 0.2005 0.2084
10 70.00 0.5514 0.5662 0.6217 0.6315 0.7902 0.1970
11 100.00 0.5799 0.5938 0.6511 0.6626 0.7808 0.1869
12 100.60 0.6070 0.6204 0.6798 0.6925 0.7642 0.17698
13 200.35 0.6331 0.6463 0.7077 0.7213 0.1502 0.1558
14 280.56 0.6582 0.6713 0.7348 0.7489 0.71383 0.1441
15 312.70 0.6823 0.6955 0.7612 0.7754 0.7281 0.1342
16 419.75 0.7055 0.7189 0.7869 0.8009 0.1194 0.1257
17 500.80 0.7278 0.7416 0.87119 0.8254 0.7120 0.1182
18 586.85 0.7497 0.7638 0.8363 0.8491 0.7000 0.1060
19 676.90 0.7912 0.8063 0.8831 0.8942 0.0910 0.0962
20 722.95 0.8305 0.8468 0.9275 0.9365 0.0839 0.0883
21 800.00 0.8680 0.8856 0.9698 0.9765 0.0783 0.0817
22 1000.05 0.9037 0.9229 1.0099 1.0149 0.0736 0.0761
23 1230.16 0.9380 0.9588 1.0481 1.0517 0.0695 0.0713
24 1320.15 0.9711 0.9937 1.0845 1.0874 0.0659 0.0671
25 1433.2 1.0337 1.0602 1.1523 1.1556 0.0626 0.0635
26 1487.25 1.0927 1.1234 1.2143 1.22170 0.0595 0.0602
27 16117.3 1.7481 71.71833 1.2713 1.2830 0.0566 0.0574
28 1734.35 1.2006 1.2404 1.3240 1.3419 0.0537 0.0548
29 1797.4 1.2503 1.2949 1.3731 1.3986 0.0482 0.0503
30 1866.45 1.2978 1.3471 1.4189 1.4524 0.4208 0.4446
31 2012.5 1.3428 1.3969 1.4622 1.5040 0.4349 0.4575
32 2432.55 1.3858 1.4446 1.5031 1.5532 0.4488 0.4704
33 2487.6 1.4269 1.4904 1.5422 1.6002 0.4623 0.4830
34 2654.65 1.4663 1.5345 1.5796 1.6454 0.4757 0.4955
35 2879.76 1.5042 1.5770 0.4954 0.4922 0.4887 0.5077
36 3004.55 1.5745 1.6558 0.5087 0.5072 0.5015 0.5197
37 3543.8 1.6547 1.7466 0.5218 0.5221 0.5141 0.5317
38 3678.85 1.7263 1.8273 0.5348 0.5366 0.5264 0.5434
39 4034.9 1.7911 1.9007 0.5476 0.5508 0.5504 0.5663
40 4674.95 1.8485 1.9654 0.5603 0.5649 0.5792 0.5940
41 4878.32 1.9000 2.0238 0.5729 0.5786 0.6068 0.6206
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42 5321.05 1.9455 2.07438 0.5853 0.5922 0.6332 0.6465
43 5875.14 1.9858 2.1200 1.6156 0.6055 0.6585 0.6715
44 6654.15 2.1310 2.1598 1.6841 1.6887 0.6829 0.6957
45 6983.23 2.1949 2.2219 1.7647 1.7689 0.7064 0.7191
46 7054.25 2.2324 2.2657 1.8407 1.8602 0.7290 0.7418
47 7438.34 2.2564 2.2511 1.9127 1.9407 0.7509 0.7640
48 8216.35 2.2584 2.2563 1.9805 2.0134 0.7926 0.8067
49 8436.4 2.2513 2.0441 2.0441 2.0768 0.8319 0.8473
50 9000.00 2.2391 1.6156 1.6156 2.1334 0.8692 0.8862
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