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Introduction

The antimagnetic rotation (AMR) phe-
nomenon was proposed by Frauendorf as a dis-
tinctive proton-neutron spin coupling mecha-
nism similar to the spin arrangement observed
in anti-ferromagnetism [1]. Anti-magnetic ge-
ometric structure in a nucleus retains the
R, (m) symmetry wherein twin shears with two
proton blades symmetrically coupled to the
neutron blade. The perpendicular component
of the magnetic moments (] ) of two protons
cancels each other, allowing only E2 transi-
tion to occur for AMR bands within the shears
mechanism. This coupling mechanism leads to
the formation of rotation-like band structures
in nearly spherical nuclei. For the existence
of AMR band in Cd and Pd isotopes, proton
holes are responsible. However, in Ru nuclei
despite having three proton holes, AMR bands
based on experimental lifetime measurements
have not been reported so far. So, it would
be interesting to theoretically investigate the
possibility of AMR bands in Ru nuclei. Re-
cently, AMR character in 12Ru was predicted
using semiclassical particle rotor model [SCM]
calculations. Hence, to investigate the possi-
bility of the AMR character for vhy;,, band
in 1°'Ru [2], semiclassical particle rotor model
calculations have also been performed in the
present work.
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Methodology

The detailed formalism of SCM is given in
refs. [3, 4]. The total angular momentum,
generated by the shear mechanism, is given
by

1.53V,, cos6 B 63V, rcos20cosh
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I = aj+2jcosf+
nj

(1)
The ratio of the magnitude of angular mo-
mentum of neutron particle and proton hole
for a particular single-particle configuration is
given by a=j,/jr. The angle between j, and
ju is known as shear angle #. The total num-
ber of particle-hole pairs for a single particle
state is used to determine n which is a scaling
factor between V., and V. which are proton-
neutron and proton-proton interactions, re-
spectively. The reduced electric quadrupole
transition rates B(E2) values can be calcu-
lated by using the deduced shears angle 6 and
is given as

15

B(E2) = 5o,

(eQeff)Qsin49 (2)
where eQ.ry is the effective quadrupole mo-
ment.

Results and discussion

For the investigation of possible AMR
three configurations i.e., W(gg/Q)’2 ®
vihi1y2 (9772)%), ®(gos2) ™2 @ vihirye (97/2)%]
+2 h core, and m(gg/2)"* @ v[hi1/2 (97/2)%]
were used. Out of these, the SCM calculations
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FIG. 1: Plot of spin (h) vs frequency (MeV) for
101Ru. The circles represent the experimental val-
ues [2] and the line corresponds to the values cal-
culated using SCM.
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FIG. 2: (a) Plot of calculated reduced transition
probability B(E2) vs spin in '*’Ru. (b) Compari-
son of experimental dynamic moment of inertia
(g(Z)) vs spin for the negative parity bands in
101Ry, 193Pd, 19°Cd (N=57 isotones)

which have been performed by shifting the
position of bandhead spin by 2 A to include
the contribution of core rotation in configura-
tion 7(gg/2) "% ® v[h11/2 (g7/2)?] exhibit good
agreement with experimental results. Here,
the symmetric shears established between j,
= 4 h and j, = 13.5 h. The particle-hole
pairs formed are six i.e., n = 6 and the shears
parameter used for calculation are j = 4 A,
a = 3.375, V,, = 1.2 MeV, and V., = 0.15
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MeV. Additionally, other relevant parameters
used are I} = 21.5 h, Ipep = 23.5 h, and S
= 4.85 h? MeV~!. The bandhead frequency
is estimated to be hw ~ 0.5015 MeV at I =
13.5 h. The value of () is estimated to be
14.6 h?> MeV~! by analyzing the slope of the
spin (h) vs frequency (MeV) plot (see figure
1) corresponding to the band before neutron
alignment. The spin () vs frequency (MeV)
plots for the mgy /22 based configuration,
incorporating core contribution, exhibit good
agreement with the experimental values for
I > 13,5 h. The predicted B(FE2) values
from the SCM calculations for the discussed
configurations are plotted as a function of
spin in Fig. 2 (a). The presence of large I(?)
values in the spin range 27/2 h < 1< 43/2 h
(as shown in Fig. 2 (b) ) and the decreasing
trend of theoretically predicted B(E2) values
suggest potential AMR behavior in the upper
spin portion of this band.

Conclusion

AMR character is predicted at higher spin
values in the negative parity band of “'Ru
using SCM calculations. However, to confirm
this prediction based on the SCM calculation,
experimental values of reduced electric tran-
sition probability B(E2) based on the lifetime
measurements are required.
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