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Anti-magnetic rotation(AMR) was first re-
ported in 106Cd [1] and subsequently in a num-
ber of its other isotopes [2–5]. It is interesting
to note that the π-rotational symmetry is com-
mon to both the Principal axis rotation(PAR)
and AMR. Thus, the band structures in both
cases are very similar and it is not possible to dis-
tinguish these two modes of excitation from level
energies and spins alone. On the other hand the
measurement of level lifetimes is a definite marker
to distinguish the two angular momentum gen-
eration mechanisms. In this communication we
report the electrical quadrupole transition proba-
bilities (B(E2)) of the high spin states of the yrast
cascade of 104Pd which is the isotone of 106Cd.

These levels were populated by injecting 63
MeV 13C beam from 14-UD Pelletron at TIFR
on a 1 mg/cm2 96Zr target on 9 mg/cm2 Pb
backing. The lineshapes were measured at 400,
900 and 1570 with respect to the beam direction
using INGA array [6]. The level lifetimes were
measured from the observed lineshapes by using
LINESHAPE analysis code of Wells and John-
son [7]. The examples of the observed lineshapes
are shown in figure 1. The fitted lineshapes are
shown in solid lines with the contaminant peaks
shown by dashed lines. The 900 spectra have
been shown as references so as to identify the
lineshapes at forward and backward angles. The
measured B(E2) values have been plotted in Fig
2(a), while the reported B(E2) values for 106Cd
[1] are shown in Fig. 2(b).

It is obvious from the figure that the varia-
tion of B(E2) rates as a function of spin is com-
pletely different for the two isotones. The ob-
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FIG. 1: Examples of experimental lineshapes and the
fits at 1570, 400 w.r.t the beam direction.

TABLE I: Table for BE2 Values as a function of Spin.

Eγ(KeV) If (~) τ(ps) B(E2)(eb)2

927 16 0.73(2) 0.16(2)
1064 18 0.37(3) 0.16(3)
1193 20 0.21(2) 0.16(2)
1256 22 0.15(2) 0.17(2)
1365 24 0.10(3) 0.17(2)

served B(E2) transitions rates in 104Pd remain
nearly constant as a function of angular momen-
tum which is the characteristic of collective rota-
tion with a specific single particle configuration.
In the case of 106Cd, the reported B(E2) values
show a sharp fall which is the characteristic of
AMR.

Shape parameters for the yrast band in 104Pd
can be estimated from the consistency of Qt and
J (1) values in the spin interval of 16ℏ - 24ℏ, where
[8]:
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FIG. 2: B(E2) values vs Spin for 104Pd (a) and 106Cd
(b).
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FIG. 3: Shape parameters for 104Pd.

Qt = [3/(5π)
1/2

]ZeR0
2βcos(30 + γ)/cos30 (1)

and

J (1) =
2

5
AR0

2[1 − (5/4π)
1/2

βcos(120 + γ) (2)

The calculated values as a function of β and γ

are shown in figure 3. The simultaneous consis-
tency of the two values indicates an equilibrium
deformation of β = 0.19(3) and γ = 6(4)

0
for this

band. Therefore, the high spin states of 105Pd
between 16ℏ to 24ℏ seem to constitute a prolate
band.

Thus, in case of 104Pd, the protons in high Ω
orbitals of g9/2 aligns to the rotational axis (Prin-
cipal Axis) due to Coriolis interaction while the
proton blades in 106Cd align with principal axis
due to the hole-hole attractive interaction [9].
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