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JOCJLKEHHS CIEKTPOCKONTYHHAX BJIACTUBOCTEM NESIKUX SIJIEP,
IO MOXKYTb BPATH YUACTbD V (-, e") IPOLIECI IOPYIIEHHS JIEITOHHOTO 3APSITY

[Mopymienns nentonHoro 3apsay (LFV) e sBHOI0O 03HaKOI HOBOI (i3WKH, IO BUXOAUTH 32 paMku CTaHIapTHOI
Monemi. OgaumM i3 LFV nporieciB € 3aX0IUIeHHS MIOOHA 3 BUITPOMIHIOBAaHHSM €JICKTPOHA |I~ — € B MEOOHHOMY aTOMi.
V 1iif po6oTi MM JIOCTTiPKyBaJIM CIIEKTPOCKOIIIYHI BJIACTUBOCTI TPHOX sziep, a came 2*Mg, 32S i #Ca, sxi MoxyTh Gpatn
y4acTh y Mpolieci MOPYIICHHS JIENTOHHOTO 3apsay | — e . s po3paxyHKy LIMX BIACTHBOCTEH MU BHKOPHUCTAIH
B3aemoniro USD s sd oGononkoBux saep, a came 2*Mg i 328, i Bzaemoniro Z20 s pf oGononkosoro supa “Ca.

Knrouoei cnoea: TMOpyNIEHHs JIENTOHHOTO 3apsay, MEPETBOPEHHS MIOOHIB B €JIEKTPOHM, CIIEKTPOCKOIIYHI
BIIACTHUBOCTI, JDKEPENIa MIOOHIB.
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STUDY OF SPECTROSCOPIC PROPERTIES OF SOME NUCLEI
PARTICIPATING IN (u~, e") LEPTON FLAVOR VIOLATION PROCESS

Lepton flavor violation (LFV) is a clear sign of new physics beyond the standard model. A prominent process
concerning LFV is u~— e~ conversion in a muonic atom. In the present work, we have investigated the spectroscopic
properties of three nuclei namely 2*Mg, *2S, and “‘Ca which participate in this u~ — e~ lepton flavor violating process.
We have used USD interaction for sd shell nuclei namely ?*Mg and 2S and Z20 Bonn interaction for pf shell nucleus
44Ca, to calculate these properties.
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REFERENCES

A. Van Der Schaaf. Forbidden muon decays. Prog. Part. Nucl. Phys. 31 (1993) 1.

T.S. Kosmas, G.K. Leontaris, J.D. Vergados. Lepton flavor non-conservation. Prog. Part. Nucl. Phys. 33 (1994) 397.

Y. Kuno, Y. Okada. Muon decay and physics beyond the standard model. Rev. Mod. Phys. 73 (2001) 151.

A. Faessler et al. Scalar meson mediated pu~ - €~ huclear conversion. Phys. Rev. D 72 (2005) 075006.

R.H. Bernstein, P.S. Cooper. Charged lepton flavor violation: An experimenter’s guide. Phys. Rept. 532 (2013) 27.

Y. Kuno. A search for muon-to-electron conversion at J-PARC: the COMET experiment. Prog. Theor. Exp. Phys.

2013(2) (2013) 022C01.

7.  J.M. Cline, A. Diaz-Furlong, J. Ren. Completing constrained flavor violation: Lepton masses, neutrinos, and
leptogenesis. Phys. Rev. D 93 (2016) 036009.

8. L. Calibbi, G. Signorelli. Charged lepton flavour violation: An experimental and theoretical introduction. Riv.
Nuovo Cim. 41(2) (2018) 71.

9. M. Tanabashi et al. Review of particle physics. Phys. Rev. D 98 (2018) 030001.

10. S. Weinberg, G. Feinberg. Electromagnetic transitions between p meson and electron. Phys. Rev. Lett. 3 (1959) 244,

11. W.J. Marciano, A.l. Sanda. Reaction u~ + nucleus — e~ + nucleus in Gauge theories. Phys. Rev. Lett. 38 (1977) 1512.

12. E. Caurier. The shell model as a unified view of nuclear structure. Rev. Mod. Phys. 77 (2005) 427.

13. E. Caurier, F. Nowacki. Present status of shell model techniques. Acta Physica Polonica B 30 (1999) 705.

14. M. Honma et al. New effective interaction for pf-shell nuclei and its implications for the stability of the
N =Z =28 closed core. Phys. Rev. C 69 (2004) 034335.

15. M. Sakai. Quasi-bands in even-even nuclei. At. Data Nucl. Data Tables 31 (1984) 399.

16. S. Raman et al. Transition probability, B(E2)?, from the ground to the first-excited 2* state of even-even nuclides.
At. Data Nucl. Data Tables 36 (1987) 1.

17. N.J. Stone. Tables of nuclear magnetic dipole and electric quadrupole moments. At. Data Nucl. Data Tables 90

(2005) 75.

IZEEN AN

Hagpitinua / Received 07.05.2024


https://doi.org/10.1016/0146-6410(93)90047-J
https://doi.org/10.1016/0146-6410(94)90047-7
https://doi.org/10.1103/RevModPhys.73.151
about:blank
https://doi.org/10.1103/PhysRevD.72.075006
https://doi.org/10.1016/j.physrep.2013.07.002
about:blank
https://doi.org/10.1093/ptep/pts089
https://doi.org/10.1093/ptep/pts089
https://doi.org/10.1103/PhysRevD.93.036009
https://doi.org/10.1393/ncr/i2018-10144-0
https://doi.org/10.1393/ncr/i2018-10144-0
https://doi.org/10.1103/PhysRevD.98.030001
https://doi.org/10.1103/PhysRevLett.3.244.2
https://doi.org/10.1103/PhysRevLett.38.1512
https://doi.org/10.1103/RevModPhys.77.427
about:blank
https://www.actaphys.uj.edu.pl/fulltext?series=Reg&vol=30&page=705
https://doi.org/10.1103/PhysRevC.69.034335
https://doi.org/10.1016/0092-640X(84)90010-X
https://doi.org/10.1016/0092-640X(87)90016-7
https://doi.org/10.1016/j.adt.2005.04.001
https://doi.org/10.1016/j.adt.2005.04.001

