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Calculation of stopping power, range
and radiation dose of alpha particles in Eye tissue

Taghreed Khalid Hameed
Department of Physics, College of Education, Al-Mustansiriyah University
taghreedkhalid@uomustansiriyah.edu.iq

Abstract:

In the present work, the stopping power of alpha particles, the range, the ef-
fective dose, the absorbed dose, and the equivalent dose to the eye tissue were
calculated for the energy range (0.02 - 90000) MeV. An equation SRIM2013
was used to calculate the stopping power and the results were compared with the
present work. The results showed agreement with the experimental results.
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& cm? SRIM2013 7=+l 2 gram
(MeV) gram MeV/Copz) G
H C M 0 Na P S cl MeV/(CC o)

1 0.02 1.6656 | 0.6730 | 0.4708 | 0.40917 | 0.4091 | 0.4708 | 0.673 1.6656 0.6315 0.6217
2 0.70 1.7464 | 0.7072 | 0.4937 | 0.4289 | 0.4289 | 0.4937 | 0.7072 | 1.7464 0.6626 0.6511
3 0.22 1.8261 | 0.7393 | 0.5158 | 0.4478 | 0.4478 | 0.5158 | 0.7393 | 1.8261 0.6925 0.6798
4 0.43 1.9050 | 0.7694 | 0.5370 | 0.4662 | 0.4662 | 0.537 | 0.7694 | 1.905 0.7213 0.7077
5 0.73 1.9825 | 0.7978 | 0.5574 | 0.4838 | 0.4838 | 0.5574 | 0.7978 | 1.9825 0.7489 0.7348
6 1.32 2.0584 | 0.8242 | 0.5771 | 0.5009 | 0.5009 | 0.5771 | 0.8242 | 2.0584 0.7754 0.7612
7 3.46 2.1323 |1 0.8491 | 0.5962 | 0.5174 | 0.5174 | 0.5962 | 0.8491 | 2.1323 0.8009 0.7869
8 5.50 2.2052 | 0.8723 | 0.6147 | 0.5334 | 0.5334 | 0.6147 | 0.8723 | 2.2052 0.8254 0.8119
9 7.44 2.2769 | 0.8940 | 0.6326 | 0.5491 | 0.54917 | 0.6326 | 0.894 | 2.2769 0.8491 0.8363
10 10.40 2.4179 | 0.9334 | 0.6672 | 0.5791 | 0.57917 | 0.6672 | 0.9334 | 2.4179 0.8942 0.8831
11 100.00 | 2.5539 | 0.9685 | 0.6999 | 0.60/76 | 0.6076 | 0.6999 | 0.9685 | 2.5539 0.9365 0.9275
12 100.60 | 2.6853 | 1.0004 | 0.73714 | 0.6350 | 0.635 | 0.7314 | 1.0004 | 2.6853 0.9765 0.9698
13 200.00 | 2.8137 | 1.030171 | 0.7613 | 0.6612 | 0.66712 | 0.7613 | 1.0301 | 2.8137 1.07149 1.0099
14 280.59 | 2.9391 | 1.0580 | 0.7902 | 0.6863 | 0.6863 | 0.7902 | 1.058 | 2.9391 1.0517 1.0481
15 313.70 | 3.0611 | 1.0849 | 0.8180 | 0.77106 | 0.7106 | 0.818 1.0849 | 3.0611 1.0874 1.0845
16 421.75 | 3.2968 | 1.1362 | 0.8708 | 0.7567 | 0.7567 | 0.8708 | 1.1362 | 3.2968 1.1556 1.1523
17 501.40 | 3.5232 | 1.1869 | 0.9203 | 0.8000 0.8 0.9203 | 1.1869 | 3.5232 1.2210 1.2143
18 584.45 | 3.7397 | 1.2347 | 0.9670 | 0.8408 | 0.8408 | 0.967 | 1.2347 | 3.7397 1.2830 1.2713
19 646.30 | 3.9471|1.2797 | 1.011171 | 0.8795 | 0.8795 | 1.0111 | 1.2797 | 3.9471 1.3419 1.3240
20 732.95 | 4.14717 | 1.3239 | 1.0535 | 0.97162 | 0.97162 | 1.0535 | 1.3239 | 4.1471 1.3986 1.3731
21 800.00 | 4.3407 | 1.3642 | 1.0929 | 0.95713 | 0.95713 | 1.0929 | 1.3642 | 4.3407 1.4524 1.4189
22 9030.05| 4.5258 | 1.4036 | 1.1313 | 0.9847 | 0.9847 | 1.13713 | 1.4036 | 4.5258 1.5040 1.4622
23 1230.16 | 4.7052 | 1.4400 | 1.1687 | 1.0165 | 1.0165 | 1.1687 1.44 4.7052 1.5532 1.5031
24 1320.15 | 4.8779 | 1.4745 | 1.2032 | 1.0470 | 1.047 | 1.2032 | 1.4745 | 4.8779 1.6002 1.5422
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25 | 1433.2 | 5.0438 | 1.5071 | 1.2368 | 1.0766 | 1.0766 | 1.2368 | 1.5071 | 5.0438 1.6454 1.5796
26 | 1437.25|5.2039 | 1.5377 | 1.2694 | 1.1052 | 1.1052 | 1.2694 | 1.5377 | 5.2039 1.6887 1.6156
27 | 1641.3 | 5.5067 | 1.5930 | 1.3307 | 1.1576 | 1.1576 | 1.3307 | 1.593 | 5.5067 1.7689 1.6841
28 | 1764.35 | 5.8524 | 1.6532 | 1.4000 | 1.2189 | 1.2189 1.4 | 1.6532 | 5.8524 1.8602 1.7647
29 | 1797.4 | 6.1627 | 1.7037 | 1.4645 | 1.2733 | 1.2733 | 1.4645 | 1.7037 | 6.1627 1.9407 1.8407
30 | 1866.45 | 6.4394 | 1.7482 | 1.5220 | 1.3239 | 1.3239 | 1.522 | 1.7482 | 6.4394 2.0134 1.9127
31 | 2012.5 | 6.6845 | 1.7847 | 1.5746 | 1.3685 | 1.3685 | 1.5746 | 1.7847 | 6.6845 2.0768 1.9805
32 | 2432.55|6.8979 | 1.8164 | 1.6222 | 1.4101 | 1.47071 | 1.6222 | 1.8764 | 6.8979 2.1334 2.0441
33 | 2487.6 | 7.0824 | 1.8421 | 1.6659 | 1.4468 | 1.4468 | 1.6659 | 1.8421 | 7.0824 2.1823 2.1032
34 | 2654.65| 7.2397 | 1.8638 | 1.7047 | 1.4806 | 1.4806 | 1.7047 | 1.8638 | 7.2391 2.22571 2.1575
35 | 2859.76 | 7.3690 | 1.8825 | 1.7394 | 1.5113 | 1.5713 | 1.7394 | 1.8825 | 7.369 2.2624 2.2067
36 | 3024.55| 7.5567 | 1.9081 | 1.7970 | 1.5619 | 1.5619 | 1.797 | 1.9081 | 7.5561 2.3192 2.2870
37 | 3523.8 | 7.6606 | 1.9238 | 1.8417 | 1.6016 | 1.6016 | 1.8417 | 1.9238 | 7.6606 2.3577 2.3342
38 | 3678.85| 7.6943 | 1.9305 | 1.8744 | 1.6313 | 1.6313 | 1.8744 | 1.9305 | 7.6943 2.3801 2.3456
39 | 4034.9 | 7.6732|1.9372|1.8962 | 1.6531 | 1.6537 | 1.8962 | 1.9312 | 7.6732 2.3902 2.3311
40 | 4674.95|7.6073|1.9260 | 1.9080 | 1.6669 | 1.6669 | 1.908 | 1.926 | 7.6073 2.3891 2.3135
41 | 4878.32|7.5095|1.9168 | 1.9118 | 1.6757 | 1.6757 | 1.9118 | 1.9168 | 7.5095 2.3803 2.2930
42 | 5521.05|7.2491 | 1.8895 | 1.9075 | 1.6764 | 1.6764 | 1.9015 | 1.8895 | 7.2491 2.3435 2.2446
43 | 5865.14 | 6.9460 | 1.8543 | 1.8723 | 1.6622 | 1.6622 | 1.8723 | 1.8543 | 6.946 2.2911 2.1881
44 | 6464.15|6.6372 | 1.8747 | 1.8371 | 1.6380 | 1.638 | 1.8311 | 1.8141 | 6.6312 2.2302 2.1260
45 | 6983.23|6.3254 | 1.7719 | 1.7839 | 1.6069 | 1.6069 | 1.7839 | 1.7719 | 6.3254 2.1657 2.0608
46 | 7344.25|6.0358 | 1.7288 | 1.7328 | 1.5717 | 1.5717 | 1.7328 | 1.7288 | 6.0358 2.1005 1.9946
47 | 7554.34|5.7673 | 1.6857 | 1.6817 | 1.5346 | 1.5346 | 1.6817 | 1.6857 | 5.7673 2.0364 1.9292
48 | 8426.35|5.5198 | 1.6426 | 1.6305 | 1.4965 | 1.4965 | 1.6305 | 1.6426 | 5.5198 1.9741 1.8660
49 | 8586.4 |5.2934 | 1.6005 | 1.5875 | 1.4584 | 1.4584 | 1.5815 | 1.6005 | 5.2934 1.9144 1.8058
50 |9000.00|5.0857 | 1.5594 | 1.5354 | 1.4274 | 1.4214 | 1.5354 | 1.5594 | 5.0851 1.8576 1.7491
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B
(MeV) (cg? (rad) (rem) (rem)
1 0.02 0.0199 0.0320 0.0006 0.0768
2 0.10 0.0223 0.0360 0.0007 0.0864
3 0.2 0.0243 0.0400 0.0008 0.0960
4 0.40 0.0261 0.0440 0.0009 0.7056
5 0.70 0.0276 0.0480 0.0010 0.7152
6 1.30 0.0290 0.0520 0.00710 0.7248
7 3.45 0.0302 0.0560 0.0011 0.1344
8 5.40 0.0312 0.0600 0.0012 0.7440
9 7.45 0.0322 0.0640 0.0013 0.17536
10 10.00 0.0339 0.0720 0.00714 0.1728
11 100.00 0.0354 0.0800 0.00716 0.1920
12 100.60 0.0366 0.0880 0.0018 0.2712
13 200.35 0.0377 0.0960 0.0019 0.2304
14 280.56 0.0387 0.1040 0.0021 0.2496
15 312.70 0.0395 0.1120 0.0022 0.2688
16 419.75 0.0410 0.1280 0.0026 0.3072
17 500.80 0.0422 0.7440 0.0029 0.3456
18 586.85 0.0432 0.7600 0.0032 0.3840
19 676.90 0.0441 0.1760 0.0035 0.4224
20 722.95 0.0449 0.1920 0.0038 0.4608
21 800.00 0.0455 0.2080 0.0042 0.4992
22 1000.05 0.0461 0.2240 0.0045 0.5376
23 1230.16 0.0467 0.2400 0.0048 0.5760
24 1320.15 0.0472 0.2560 0.0051 0.6144
25 1433.2 0.0476 0.2720 0.0054 0.6528
26 1487.25 0.0480 0.2880 0.0058 0.6912
27 1611.3 0.0488 0.3200 0.0064 0.7680
28 1734.35 0.0495 0.3600 0.0072 0.8640
29 1797.4 0.0502 0.4000 0.0080 0.9600
30 1866.45 0.0507 0.4400 0.0088 1.0560
31 2012.5 0.0512 0.4800 0.0096 1.1520




duclodsyl e2J19 sa0llg HLLYI 6528 o
00 LD AUJOT ot Urell auai 6 Ll Ologaua) J{ 170
. IS NY Z.c).%-\ el Z.GJ,%-\ b el Z.c).%-\
o L) “S:i‘ X107 X107 X107
(MeV) (G (rad) (rem) (rem)
32 2432.55 0.0516 0.5200 0.0104 1.2480
33 2487.6 0.0520 0.5600 0.0112 1.3440
34 2654.65 0.0524 0.6000 0.0720 1.4400
35 2879.76 0.0527 0.6400 0.0128 1.5360
36 3004.55 0.0532 0.7200 0.0144 1.7280
37 3543.8 0.0537 0.8000 0.07160 1.9200
38 3678.85 0.0541 0.8800 0.0176 2.1120
39 4034.9 0.0544 0.9600 0.0192 2.3040
40 4674.95 0.0569 1.0400 0.0208 2.4960
41 4878.32 0.0570 1.1200 0.0224 2.6880
42 5321.05 0.0574 1.2800 0.0256 3.0720
43 5875.14 0.0577 1.4400 0.0288 3.4560
44 6654.15 0.0580 1.6000 0.0320 3.8400
45 6983.23 0.0584 1.7600 0.0352 4.2240
46 7054.25 0.0587 1.9200 0.0384 4.6080
47 7438.34 0.0591 2.0800 0.0416 4.9920
48 8216.35 0.0594 2.2400 0.04438 5.3760
49 8436.4 0.0597 2.4000 0.0480 5.7600
50 9000.00 0.0600 2.5600 0.0512 6.1440
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