A. Jainl<S. K. Jain! G. Saxena? B. Maheshwaris

I Department of Physics, School of Basic Sciences, Manipal University Jaipur-303007, India.
?Department of Physics (H&S), Govt. Women Engineering College, Ajmer, 305002, India.
SDepartment of Physics, Faculty of Science, University of Zagreb, HR-10000, Croatia.
Corresponding author: jainakshay311@gmail.com

ABSTRACT
Theoretical studies on synthesis of new superheavy nuclel are expected to bring In new opportunities and more exciting times in the arena of
experimental activities. In this particular region of periodic chart, a-decay Is the dominant decay mode in which transitions take place mainly
from ground-to-ground states along with in or from isomeric state. In the present work, we have estimated half-lives of a-transitions belonging to
the 1Isomeric states In the superheavy nuclel with proton number Z>100. The half-lives are calculated by employing few latest empirical formulas.
The QF-formula 1s found more accurate in estimating the half-lives for the known isomers. We have also calculated the half-lives In a few cases,

predicted to be i1somers in NUBASE2020 with no known half-lives. Such results may be validated in future experiments at modern-day
sophisticated experimental facilities.
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» a-decay Is the dominant and important decay mode ( ) +bVK ( +c+di(l+1)

because the synthesis of new superheavy nuclet Z\/ Qu
SHN) is mainly governed by a-decay. _ C
(SHN) Is mainly governed by o-decay 'Royer-Formula’ log1oT1 = a + bANZ + —=— +di(l+ 1) + h

Motivation [0
2
» Some Investigation already indicated that the Ca
Isomeric state may be a key factor in the enhanced  MUDL-Formula | m 1 1 1 1
stability of the SHN, with isomeric lifetimes lo Ti=aZ.7, |—+ b 7 7 (A3 + A3Y+c+dluZ.Z.(A3 + A3VJIUL + 1) +
exceeding those of the ground states and recent 510 > a4 dV Qa N Hoa d( @ d) N Hoa d( @ d)\/ ( )
compilation of isomers by Jain et al. [1] has P RY
Invoked us to perform the study of lifetimes of a- e\/I (1 T 1) T f H [1 ( 1) ]
decay for the isomer which are located in the o
superheavy region. B ' Ly - Exp. .
Method S~ Qa(j-i) = Qg.s—gs. T Ejp — Eia @),y = log1o T% ¢c—dl(l+1)

» In the present work, we apply QF-formula [2] to _—

calculate a-decay logarithmic half-lives of SHN In 2 3- Ratio of decay width of 66 a-transition in isomers- | | | | | | .
isomeric states. "o % 1 !_ P T PR T N
» Qa values for the Isomeric state are calculated by = 0- ! . 0 l . |
formula as mentioned in Ref. [3] using Q values 56 -1 - RMSE=0.40 -
from NUBASE2020. The angular momentum [ = — T T T T T T
taken away by the alpha particle is calculated by ﬁg ;:M ]
standard selection rules [4] using spin and parity of g 11§ .___t___:___+___!_________-____
parent and daughter nuclei as given in %‘i; 0- : RMSE=0.88 -
NUBASE2020 [5]. mill o . =
Results £ 3lmubL] | | | | | ]
» As a first and essential step, we test the QF- i % : . e . i
formula for 66 a-decay transitions in isomeric 2 0l f """""" ! """ ° ° !. """ 1
states [5] and compare the results with that of the Z 1- . . ® ¢  RMSE=0.98 -
results of very recent Royer’s formula [6] and ——— . — T

modified UDL (MUDL) formula [7]. -1 0 1 2 3 4 S5 6 7 8
» Using the more precise formula among three, we

have calculated the logarithmic half-lives of a-

decay In isomeric states of 12 SHN mentioned In

NUBASE2020 [5] and the possibility of a-decay n-transition Q o ip id [ lgglﬂ T /9 {SEE'.*)
transition belong to iIsomers in superheavy region. (MeV) Exp. OF Rover MUDL
DENA—2PTEs™  7.19 3 — 2+ 6.65 6.98 | 8.75 .04

SUMMARY:
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