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O ABSTRACT 0O

The half-life is a unique property of radioactive isotopes used in a variety of applications
including those of nuclear medicine. Researchers have proposed several empirical and
semi-empirical models to obtain the alpha decay half-life of radionuclides. In this research,
a formula was developed (A semi-empirical model), and fitted and applied to isotopes that
decay according to alpha decay, in order to obtain their half-life. The results were in
agreement with the experimental half-life data for radioisotopes of heavy alpha particles
(HN) and super heavy isotopes (SHN), and the developed formula showed good agreement
for light radioisotopes. The calculated standard deviation was /0.826/ for the radioisotopes
used in nuclear medicine.
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21TAt | 0.0326s | 7.201 | -1.4868 | -0.2792 -1.4453 Z¥Cm| 4706y 5475 | 11.1718 | 11.0686 11.2895
219At | 56 s | 6342 | 17482 | 3.1311 1.6631 28Cm| 348000y | 5.162 | 13.0407 | 12.8861 13.0966
2L2Rn fﬁlg 6.385 | 3.1565 | 2.6818 2.7370 247Bk | 1380y 589 | 10.639 9.2481 9.5585
213Rn | 0.0195s | 8.254 | -171 -3.6201 -3.8293 | 243cf 40.3s 7.711 | 1.6053 2.0803 2.6449
214Rn | 259ns | 9.208 | -6.5867 | -6.0372 -6.4347 | 248Cf 35.7h 6.862 | 5.109 5.3115 5.5887
232Rn 12\435 8.939 | -5.6383 | -5.3066 -5.8547 | 288Cf | 3335d 6.361 | 7.4596 7.3945 7.7447
21Rn | 29ps | 8.198 | -4.5376 | -3.2556 -3.9335 FHE 351y 6.293 | 10.0444 | 7.7340 8.0104
2U7Rn | 593ps | 7.887 | -3.227 | -22723 | -3.0941 | 25iCf 898y 6.177 | 10.4524 | 83384 8.4585
Z45Rn 32;5 7.263 | -1.4717 | -0.1969 -1.1452 | 232Cf | 2645y | 6.217 | 7.9215 8.2170 8.1929
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21%Rn | 3.96s | 6.946 | 05977 | 0.9931 -0.0932 | ZEs 5.1s 8.295 | 0.7076 05797 3.3445
220Rn | 5565 | 6405 | 17451 | 3.1635 1.9548 232Es | 471.7d | 6739 | 7.6102 6.2662 6.3559
222pn | 3.8215d | 559 | 55187 | 7.0238 55675 | 25%Es | 275.7d | 6.617 | 7.377 6.8426 6.7832
21%r | 551ms | 8598 | -2.2589 | -4.2778 -4.3226 | 203Fm| 231ms 8.69 | -0.6364 | -0.2091 0.2895
215pr | 90ns 954 | -7.0458 | -65193 | -6.7854 | 2&Fm|  4.2s 844 | 0.6232 0.5696 0.9431
2IFr | 700ns | 9.174 | -6.1549 | -55921 -5.9941 | 2MFm| 154s 8.379 | 0.1875 0.7919 1.0738
2U7Fr | 22ps | 8.469 | -4.6576 | -3.7187 | -4.2299 | 248Fm| 345s 7.995 | 15378 1.9979 2.2396
2I8Fr | l4ms | 8014 | -2.8539 | -2.3611 -2.9937 | 282Fm| 25.39h | 7.154 | 4961 4.9153 5.1818
21%r | 225ms | 7.449 | -1.6478 | -0.5312 -1.2713 | 2%4Fm| 3.24h 7.307 | 4.0668 4.4916 4.4310
229Fr | 27.4s | 6801 | 14378 | 1.8211 09888 | 2¢Md| 0.36s 8.95 | -0.4437 | -0.6540 -0.0252
22IFr 4rfi?11 6.458 | 24595 | 3.2346 2.2867 24Md| 0.38s 9.01 | -0.4202 | -0.7480 -0.2718
2ilRa | 116s | 7.042 | 11004 | 0.5126 14777 ZioMd | 0.92s 8.89 | -0.0362 | -0.3931 0.0194
Zi3Ra 1_;;]?9 8.862 | -2.7775 | -4.6756 -45713 | 27Md| 1.19s 8.764 | 0.0755 -0.0171 0.3370
21%Ra | 172ns | 9.526 | -6.7645 | -6.2006 | -6.3165 | 238Md| 51.59d | 7.271 | 6.6491 4.9797 4.9272
217Ra | 195ps | 9161 | 571 -5.2746 55145 | Z34No | 51.2s 8.226 | 1.7093 1.9678 2.1870
21%Ra | 2591ps | 854 | -45865 | -3.6248 | -39593 | 236No| 291s 8.582 | 0.4639 1.0909 0.8800
23%Ra | 0.009s | 8138 | -2.0458 | -2.4378 -2.8834 | Z7No| 245s 8.477 | 13892 1.4233 1.1589
220Ra | 18.1ms | 7.594 | -1.7423 | -0.7175 -1.2521 || 2%2Lr | 369 ms 9.164 | -0.433 -0.4313 -0.1150
2ZRa | 255 6.88 1.398 1.8092 1.2181 28Lr | 632ms 8.918 | -0.1993 0.2264 0.5602
222Ra | 336s | 6.678 | 15263 | 2.6426 1.9311 25Lr 311s 8.556 | 1.4928 1.2675 1.5790
*3Ra 11"(‘1352 5979 | 59948 | 5.6542 4.9076 ZSLr 2795 8.85 | 1.4456 0.5514 0.5813
22%Ra | 36316d | 5789 | 54966 | 6.6114 5.7519 BILr 6s 9.07 | 0.7782 0.0524 -0.1504
2%26Ra | 1600y | 4.871 | 10.7032 | 11.7592 | 10.8025 | 258Lr 3.92s 8.904 | 0.5933 0.5147 0.2913
219Ac | 035s 7.59 | -0.4559 | -1.2063 0.2293 280Lr 3 min 8.4 2.2553 1.9397 1.7880
“SAc | 02135 | 757 | -06716 | -1.0678 | 02048 | Z37Rf 55 9.083 | 0699 | 0.1753 0.3473
$Ac | 08955 | 754 | 00482 | -08975 | 02155 | 239Rf | 263s 913 | 042 0.1601 0.0839
“$Ac | o738s | 7498 | 01319 | 06882 | 02686 | 25ZDb| 23s | 9206 | 03617 | 0.0294 0.5134
“8Ac | oar1s | 7746 | -0767 | -1.3335 | -0.7383 | 22Db| 051s 962 | -02924 | -0.8313 -0.8031
$Ac | 044ms | 9241 | 33566 | -5.3256 | -5.0950 | 269Db| 152 95 | 01818 | -0.5104 -0.5255
$Ac | 6ons | 9832 | 71612 | -65097 | -65943 | 289Sg | 402ms | 9765 | -0.3958 | -1.0040 -0.6858
“SAc | 1us | 938 6 55133 | 56121 | 261Sg | 183ms | 9714 | -0.7376 | -0.7939 | -0.6652
Ac | oaps | 883 | 50269 | -41034 | -42884 | 263Sg | 0.94s 94 | -0.0269 | 0.0140 0.1100
“5Ac 2(:656 8.348 | -15791 | -2.7525 | -3.0253 | %$9Bh| 41ms 104 | -1.3872 | -2.1374 -1.9137
%A | s2ms | 779 | -1284 | -10537 | -1.3953 | 261Bh | 128ms | 105 | -1.8928 | -2.2869 -2.2250
“g8Ac 5s 7.137 0.699 1.1600 0.7771 262Bh 84 ms 105')31 -1.0757 -1.8777 -1.8270
*BAc | 21min | 6783 | 21004 | 25178 | 20516 | 266Bh| 106 943 | 10253 | 02325 0.3747
*RAc | 9019d | 5935 | 5933 6.1992 56195 | 257Bh 225 9.23 | 13424 0.7490 0.9132
20Th | 16ms | 8.069 | -1.7959 | -2.4646 -25634 | 279Bh | 3.8min 9.06 | 2.3579 1.2981 1.2657
238Th | 48ms 7.94 | -1.3188 | -2.0089 -0.4269 271Bh 29s 9.42 0.4624 0.4850 0.1217
212Th | 31.7ms | 7.958 | -1.4989 | -1.9890 | -0.5750 | 272Bh| 113s 9.3 1.0531 0.8104 0.4222
213Th | 144ms | 7.837 | -0.8416 | -1.5511 -0.2772 274Bh 57s 8.94 1.7559 1.7744 1.4229
214Th | 87ms | 7.827 | -1.0605 | -1.4483 | -0.3341 | 283Hs 9ms 10.73 | -3.0458 | -2.4922 -2.4146
215Th | 1.35s | 7.665 | 0.1303 | -0.8736 01121 | 265Hs | 1.96ms | 1047 | -2.7077 | -1.8929 -1.8856
245Th 2(;.58 8.072 | -1.5804 | -2.0377 -1.2881 || 287Hs 55 ms 10503 -1.2596 | -0.9184 -0.8728
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20Th | 248ps | 9435 | -3.6056 | -5.5041 -5.1337 || 288Hs 14s 9.76 | 0.1461 -0.2746 -0.1646
218Th | 122ns | 9.849 | -6.9136 | -6.3605 | -6.2039 | 289Hs 155 927 | 11761 0.8894 1.2103
283Th | 1.023ps | 951 | -5.9901 | -5.5377 -5.4880 | 27%Hs 9s 9.07 | 0.9542 1.4172 17715
220Th | 102ps | 8973 | -4.9914 | -4.1890 -42118 | 273Hs | 1.06s 9.65 | 0.0253 0.1950 -0.1310
221Th | 1.75ms | 8625 | -2.757 | -3.2285 | -33467 | 275Hs| 0.28s 945 | -05528 | 0.7368 0.3414
222Th | 2.24ms | 8133 | -2.6498 | -1.8026 | -1.9856 | 285Mt 2ms 10699 -2.699 -2.7069 -2.7383
Z3Th | 06s 7567 | -0.2219 | -0.0118 -0.2354 | 279Mt 08s 10.18 | -0.0969 | -0.9357 -0.9141
22Th | 1.04s | 7.299 | 0.017 0.9397 0.6243 27%Mt | 0.85s 106 | -0.0706 | -1.5966 -2.2194
Z23Th ?n?r? 6.921 | 27202 | 2.3405 1.9627 | 275Mt| 3lms 1048 | -1.5086 | -1.3180 -1.9700
228Th fr?i'g 6.453 | 3.2653 | 4.2185 3.8098 27eMt 0.7s 101 | -0.1549 | -0.5035 -3.5611
227Th | 18.693d | 6.147 | 62082 | 5.5787 5.1078 278Mt 65 958 | 0.7782 0.7110 0.3244
228Th | 19125y | 552 | 7.7807 | 8.6270 82011 | %¢7Ds 10 us 11.78 -5 -3.8888 -4.0906
223Th | 7916y | 5168 | 11.3976 | 105989 | 10.1518 | 2%%Ds | 23 ms 1151 | -3.6383 | -3.3418 -3.6107
21pa | 0006s | 848 | 22219 | 33450 | 15050 | 29Ds | 25ms | TLM | oeses | 26047 | 27647
212pa | 58ms 841 | -2.2366 | -3.0803 -1.3917 8Ds | 24ms 11.37 | -3.6198 | -2.9194 -3.5164
283pa | 74ms | 8384 | -21308 | -2.9358 -1.4049 | 277Ds 6 ms 109 | -2.2219 | -1.8973 -2.6269
ZPa | 17ms 827 | -17696 | -2.5459 -1.1528 | 282ps | 4.2min 8.91 | 24014 2.6152 27222
21%pa | 14ms 8.24 | -1.8539 | -2.3896 -1.1503 22Rg | 4.2ms 11%19 23768 | -2.5224 -2.5798
2%%pa | 105ms | 8.099 | -0.9788 | -1.9144 -0.8034 | 274Rg | 20ms 11.48 | -1.699 -2.9299 -3.3423
2i7pa | 38ms | 8489 | -2.4202 | -2.9376 -2.0656 | 27%Rg 8 ms 10.85 | -2.0969 | -1.6251 -2.0671
21%pa | 108ps | 9.791 | -3.9666 | -6.0324 -5.5530 | 279Rg | 170ms 1053 | -0.7696 | -0.9694 -1.3127
2%a | Sens | 1013 | 72518 | -66855 | -64144 | 20Rg | 43s | ‘%M | oews | 0s07 | 03546
220pa | 850ns | 9.704 | -6.0706 | -5.7036 -55170 | %82Rg 130s 9.37 | 21139 1.6363 1.7962
ZPa | 59ps 9.25 | -5.2292 | -4.5937 -4.4806 | 277Cn | 790 ms 11.62 | -3.1024 | -2.9044 -3.3432
222Pa | 38ms | 879 | -24202 | -3.3893 -33412 | 28Cn 0.18s 10.43 | -0.7447 | -0.5541 -0.6560
223pa | 53ms | 834 | -22757 | -2.1204 -2.1310 | 28cCn 30s 939 | 14771 1.8468 2.1106
2%2%Pa | 0.844s | 7.694 | -0.0737 | -0.1472 -0.1626 || 28Cn 30s 9.24 | 14711 2.2406 2.5299
225py | 1.71s 74 0.233 0.8677 07773 | %I8Nh| 23ms 11.99 | -2.6383 | -3.3410 -3.7405
22%pa | 1.8min | 6.987 | 20334 | 2.3663 2.2383 28INh | 0.14s 10.78 | -0.8539 | -1.0598 -1.1164
#%7Pa ?:Ig 6.58 | 3.3614 | 3.9736 3.8176 28Nh | 0.14s 10.42 | -0.8539 | -0.3198 -0.2311
21U | 69ms | 8531 | -2.1612 | -2.9237 -15468 | 28INh| 0.97s 10.28 | -0.0132 0.0029 0.0956
53U | ogsms | 842 | -30706 | -25522 | -13063 | 283Nh| 46s | 1001 | 06628 | 06032 0.7953
68U | 3saps | 8775 | -3451 | -34255 | -24174 | 2%Nh| 125 979 | 10792 | 11167 13793
23U | 6ops | 995 | -42219 | -61092 | -5.4946 | 2%Nh| 8 938 | 09031 | 22015 2.4233
%U | eeons | 989 | -6.1805 | -5.8444 | -55231 | 285F] | 0.21s | 1056 | -06778 | -0.3847 -0.2042
28U | a7ps | 948 | 53279 | -48663 | -46150 | 287F] | 051s | 1017 | -02924 | 0.4788 0.7548
U | esps | 9158 | -41871 | -40418 | -3.8743 28%F] | 653ms 10607 -0.1851 | 0.7143 0.9698
%5U | 396ps | 8628 | -3.4023 | -2.6372 | -25008 | Z89F] 21s 995 | 0.3222 1.0203 1.2811
28U | 62ms | 8007 | -12076 | -0.8371 | -0.6961 | 299F 80's 986 | 19031 | 1.2530 1.4939
28U | 269ms | 7701 | -05703 | 0.1586 02357 || #7Mc| 60ms 10.76 | -1.2219 | -0.5618 -0.3312
U | 1amin | 7235 | 18195 | 17525 | 18189 | 2%8Mc| 177ms | 1065 | -0.752 | -0.3115 -0.0935
%8U | 9amin | 638 27372 | 3.3836 34440 | #Mc| 0.41s 10.49 | -0.3872 | 0.0400 0.2830
38U | 2023d | 5993 | 6.2425 | 68573 6.9277 | 23¢Mc| 084s 1041 | -0.0757 | 0.2380 0.4508
23U | 689y | 5414 | 93373 | 98311 | 98732 | 2Ly | o9ms 11 | -20458 | -0.7657 -0.6014
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233y | 159190

v 4.908 | 12701 | 12.7857 12,9430 || #iLv 26 ms 1089 | -1.585 -0.5231 -0.3696
236
55U 23‘(‘)2300 4573 | 148687 | 151401 | 150846 | Z2Lv | 16ms | %70 | L7950 | 02084 -0.1619
2Np | 057ms | 921 | -3.2441 | -4.2436 -3.1440 | 2PLv | 70ms 10.68 | -1.1549 | -0.0485 0.0814
220
NP | 29ns 10622 -7.5376 | -6.4242 -5.7003 | 293Ts 25ms 11.32 | -1.6021 | -1.1011 -1.0557
NP | agons | 102 | -63188 | -62350 | -5.8084 | 2%Ts | 70ms | 1118 | -11549 | -0.8143 -0.7580
ZBNP | 25us | 965 | 56021 | -49911 | -45958 | 2%%0g | 07ms | 1178 | -31549 | -1.7270 -1.7217
Z5NP | aspus | 9320 | -43188 | -41809 | -38692 | 2%50g | 0.86s 117 | -01675 | -1.5557 -1.5822
“BNp| 65ms | 882 | -21871 | -28773 | -25793

(sl adall 8 et e Ll eyl Gafie illa e LilE e byshadll (10) A8k GBodad e
Al ) ae ddilie pUdal o3 o) Lapledlll Gl ;aal o d e Wlas (4) Jsaal
TAT G deatiudls Wl cilapuad Gadall il o3¢) bl lasall (3) JSall sy

((dev) Ul (e capmenall ¢gg i) bl Aariiunall Wl cilageund Aaidial) URIN ¢ iy e sll) ciaall) yae Aja : (4) Jgand)

:(exp) Al adl) aag ¢(SaN) gl ADe (389 Qguaall bl Chall) jee pa

logT,,, Qq e caalll jae .

(San) (dev) (exp) (MeV) bl z gl Rl
5.619494 6.199244 5.932982 5.935 9.919d 89 Ac-225
5.751851 6.611418 5.496612 5.789 3.6316 d 88 Ra-224
5.107764 5.578717 6.208193 6.147 18.693 d 90 Th-227
3.948066 4.138011 4.414479 5.982 7.214 h 85 At- 211
7.548183 3.276346 4.170989 4.078 4,118 h 65 Tbh-149
4907574 5.654159 5.994758 5.979 11.4352 d 88 Ra-223
-0.51275 0.461186 2.108565 6.75 2.14 min 83 Bi-211
1.555184 2.741661 3.560265 6.207 60.55 min | 83 Bi-212
2417784 3.788418 3.437116 5.988 45.6 min 83 Bi-213
3.814108 4.222598 3.26529 6.452 30.7 min 90 Th-226
6.927676 6.857254 6.24251 5.993 20.23d 92 U-230
4.634738 4.767752 4.85885 7.241 20.07 h 100 Fm-255
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