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JOCJIIKEHHSA JIBOMPOTOHHOI'O PO3MATY 3 BUKOPUCTAHHAM MOJU®IKOBAHOI
IMOBIPHOCTI ®OPMYBAHHS

JociimKkeHo TBONPOTOHHY PafioaKTUBHICTH 3a JIOMIOMOTOI0 JIBOIIOTEHIIANBEHOTO TiIX0/y 3 MOTeHIiaIoM THITy cosh
JUIsL pO3paxyHKiB mepiofiB HamiBposmany. [lapamerpm rombunu Vo = 58,405 MeB i audysnocti a = 0,537 Om B
sepHOMy  cosh-moTeHmiami  mokasamu  HalMEHINE  CTaHJapTHE  BIOXWIEHHS MDK  pPO3paXyHKOBHMH 1
eKCIIepUMEHTAJIBHIMH IepiofaMK HamiBpo3nanxy. Mu 3amporoHyBanu (opMyity Uil WMOBIpHOCTI (opmyBaHHS 3
BMKOPUCTaHHAM JIiHINHOT 3amexHocTi Mik logioSzp Ta A¢¥® mst kytosoro momenty | = 0, 2 i 4. Monens mocsiria
HalMEHIOTo cTaHAapTHOro BimxwieHHS (0 = 1,09) 3a momomMororo i€l miHiiHOI (GOpMYITH MOPIBHSIHO 3 MOTIEPEIHIMHU
MOJIEISIMU Ta eMITipHIHUMH (OopMyIaMH. 3alporoHOBaHa GOPMyIIa 3HAYHO ITiIBUIIMIA TOYHICTh PO3PaXyHKIB Iepioay
HamiBpO3Maay dYepe3 3MEHIIeHHS craHmaptHoro BimxwimeHHS 3 1,73 mo 1,09. PospaxyHkm matoTe ans Qaxropa
MMOJIaBJICHHS Jianma30H 3HaueHb Big —1,62 mo 2,42, mio € HalHWKYNM TOPIBHAHO 3 IOMEPEIHIMH TEOPETHIHUMH
nporro3amu. JliHiiiHa ¢opmyna ans iiMoBipHOCTI QopMmyBaHHs Oyna y3arajbHeHa JJisi PI3HUX CTaHIB KyTOBOTO
MOMEHTY 3a JONOMOTOI0 METOAY HaiMEHINMX KBajpariB. Po3mmpeHo po3paxyHKH IepioJy HamiBpo3maay Ta
HMOBIPHOCTI yTBOpeHHs i 48 simep, 1 oleprkaHi 3HAYCHHs M00pe Y3TOKYIOTHCS 3 pe3ysibTaTaMH, OTPUMAHHMHU 3
TIOTIEPEe/THIMH 11’ IThbMa TEOPETUIHIUMHU MOJIEJISIMH 1 IBOMa eMITIPUYHIMHU (POopMyIIaMHu.

Kniouosi crosa: nBonoTeHIiaNbHUH MiIXi1, IMOBIpHICTH popMyBaHHSI.
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INVESTIGATION OF TWO-PROTON DECAY
USING MODIFIED FORMATION PROBABILITY

In this study, we investigated two-proton radioactivity using the two-potential approach with a cosh-type potential to
calculate the half-lives. The depth parameter V, = 58.405 MeV and diffuseness a = 0.537 fm in the cosh-type nuclear
potential show the lowest standard deviation between the calculated and experimental half-lives. We proposed a linear

formula for the formation probability using the linear relationship between 10g10S2, and A]f for the angular momentum

state | =0, 2 and 4. The model achieved the lowest standard deviation (¢ = 1.09) using this linear formula compared to
previous models and empirical formulas. The proposed formula significantly improved the accuracy of half-life
predictions by reducing the standard deviation from 1.73 to 1.09. The predicted half-lives exhibit a hindrance factor in
the range of —1.62 to 2.42, which is the lowest compared to earlier theoretical predictions. These results indicate that the
proposed linear formation probability formula is suitable for reproducing experimental half-lives. The linear formula for
formation probability was generalized for different angular momentum states by conducting least squares fit. We
extended the half-life and formation probability predictions to 48 nuclei, and the predicted half-lives are in good
agreement with the previous five theoretical models and two empirical formula predictions.
Keywords: two-potential approach, formation probability.
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