
Sn-Region
(A=119-126 Sn isotopes)

With the shell-model configurations of different
high-spin states, we have analyzed different
isomeric states in these nuclei, which can be
described in terms of several broken neutron
pairs occupying the h11/2 orbital. The high-spin
states of 119–126Sn isotopes with different
seniority (ν), including ν = 4, 5, 6, and 7, have
been interpreted.
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"The neutron-rich nuclei in the vicinity of 132Sn and 208Pb regions exhibit an abundance of nuclear isomers. The existence of the different isomers 
alludes to the dominance of proton or neutron excitations for low-lying states. Thus, the observed structure and transition probabilities can be easily 
described in terms of the seniority scheme for the low-lying structure near Sn and Pb region. In this meeting we are presenting our recent results of 

nuclear isomers for these two regions using large-scale shell model."
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> The high-spin isomers in Sn isotopes are due to seniority (ν) = 
2, 3, 4, and 5. For the 120,122,124,126Sn isotopes, the seniority of 
isomeric states 10+, 5−, and 7− is two (ν = 2); the seniority of 
isomeric state 15− is four (ν = 4); the seniority of the 19− state 
is six (ν = 6). 

> For the 119,121,123,125Sn isotopes, the seniority of isomeric
states 19/2+, 23/2+, and 27/2− is three (ν = 3); the seniority of
isomeric state 35/2+ is five (ν = 5); the seniority of the 39/2+

state is seven (ν = 7). 

The probability of different configurations is not so large, but it 
increases with neutron number for heavier Sn isotopes. 

Amplitudes of the reduced 
transition probabilities for 

E2 isomeric decay in Sn 
isotopes corresponding to 

isomeric states 10+ and 
27/2−

Comparison for B(E2; 
0+ → 2+) values for

effective charge en = 
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The percentage of the
configurations increases
by increasing the
neutron number. This
shows the dominant role
of the h11/2 orbital. The
wave functions are very
fragmented. The 10+

states of all even
isotopes and 27/2−

states of all odd isotopes
are formed by breaking
pairs in a pure ν(h11/2)
orbital with ν = 2 and ν =
3, respectively. The d3/2
and s1/2 orbitals also
participate in the
formation of other
isomeric states.

Pb-Region
(A=207-216 Rn isotopes)

Comprehensive shell-model calculations of 207–

216Rn isotopes to cover nuclei below and above
N = 126 shell gap. The isomeric states are
described in terms of the shell-model
configuration, half-life and seniority quantum
number (ν).

The half-lives of the isomeric states are well reproduced in
comparison with the experimental data. The calculated
B(E2) value supports the behavior of these isomeric.

Similarity Between Sn And Pb Region
(52 ≤ Z ≤ 60 and 84 ≤ Z ≤ 92 isotones )

Study of similarity between the shell structures, 
using the strong resemblance between the high-
j orbitals in the 132Sn and 208Pb regions for the 
fully-aligned states with one broken proton pair, 
in the N = 82 isotones, with the three orbitals 
above the Z = 50 gap, π g7/2, π d5/2, and π h11/2, 
and in the N = 126 isotones, the three orbitals 
above the Z = 82 gap, π h9/2, π f7/2, and π i13/2. 

In these two regions the orbital angular momentum differ by one unit, 
with the same orientation of the intrinsic spin, π g7/2  → π h9/2 , π d5/2 → π

f7/2, and π h11/2 →  π i13/2 . Similar evolution can be seen for the same 
seniority ν = 2 states in the two 6+ states of the N = 82 isotones and the 
two 8+ states of the N = 126 isotones. Similarly for the odd isotones with 
seniority ν = 3 the behavior between the 15/2+ and 17/2+ states of the 
N = 82 isotones and the 21/2- and 23/2- states of the N = 126 isotones.

> B(E2) value decreases with the
increase in proton number for both
the N = 82 and 126 isotones.
> For the spins, J ≥2 the decrement
of B(E2) values away from the shell-
closure is an outcome of the
seniority scheme.
> The orbitals involved in the wave-
functions of the initial and final
states differ by one-unit angular
momentum and the formation of the
involved states in transition follows
the same seniority scheme.
> The B(E2) transition rates for the
same seniority states in the two
different closed-shell regions N = 82
and 126 follow the same trend.

> The increment of the B(E2: 2+ →
0+) transition probabilities as the
proton number increases.
> A weak B(E2: 2+ → 0+) transition
rate is observed for the 134Te in the
Sn-region similar to 210Po in the Pb-
region.
> The analogous increase in the first
2+ excitation energy is observed for
N = 82 and 126 region as the
proton number increases.
> The increase in B(E2: 2+ → 0+)
values is very rapid. In contrast, 2+

excitation energy shows a gradual
increment. This behavior indicates
the emergence of collectivity

> In the N =82 region, we have mainly discussed properties of 
the 6+ and 17/2+ isomers, while in N=126 region for 8+, 11-, 
21/2- and 29/2+ isomers.

> The 6+ and 9- states in the Sn region and their counterpart 8+

and 11- states in the Pb region show several similarities in the 
structural formation.

> Several isomeric states showing similar evolution in N=82 and 
N=126 isotones are due to the breaking of high-j nucleon pairs 
and well described in terms of seniority quantum number. 

The orbitals h9/2 and i13/2 are responsible for the isomeric 
states in the Rn isotopes. The high-spin isomers in Rn 
isotopes are due to seniority (ν) = 1, 2, 3, 4, 5, 6 and 7. 
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