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Abstract.The generalized seniority approach proposed by us to understand the B(E1)/B(E2)/B(E3) 
properties of semi-magic nuclei has been widely successful in the explanation of the same and has led to an 
expansion in the scope of seniority isomers. In the present paper, we apply the generalized seniority scheme 
to understand the behavior of g-factors in semi-magic nuclei. We find that the magnetic moment and the g-
factors do show a particle number independent behavior as expected and the understanding is consistent 
with the explanation of transition probabilities. 

1 Introduction 
Recent experimental advances towards the neutron drip 
line provide us opportunities to test the known 
theoretical ideas and understand the systematics and 
trends in newer contexts. We have recently developed a 
simple generalized seniority scheme for multi-j 
configurations. A new kind of seniority isomers and their 
related seniority selection rules have been established for 
the first time[1]. This generalized seniority scheme is 
quite successful in explaining the reduced transition 
probabilities and the corresponding half-lives of the 
semi-magic isomers in different mass regions[1-5]. 
However, some contribution from core-excitation across 
Z=50 shell gap is not ruled out [6]. 

The magnetic dipole moments (g-factors) of a 
nuclear state depend on the orbital and spin angular 
momentum contributions of protons and neutrons 
involved. So the configuration mixing and the single 
particle structure near the Fermi surface affect the g-
factor significantly. In the present work, we extend the 
generalized seniority calculations to obtain the g-factors, 
particularly in the neutron-rich Sn isotopes. 

Several theoretical attempts have predicted the g-
factors (magnetic moments) of the first excited 2+ states 
in Sn isotopes [7-10]. However, the experimental 
information still remains incomplete towards 100Sn and 
132Sn, the two extreme doubly magic nuclei. The g-factor 
of the first excited 2+ states in the stable and even-even 
Sn isotopes were measured by Hass et al. [11]; they 
reported a positive and almost zero value of the g-factor 
in the case of 118Sn and negative values for the 
neighboring nuclei 116,120Sn on either side. In this paper, 
we present the g-factor calculations for the first excited 
2+ states in Sn isotopes by using our generalized 
seniority approach.  

Besides this, we also discuss the g-factor 
calculations for the 11/2- states and the 10+ high spin 
isomers in Sn isotopes. The calculated results are in line 

with the experimental data. Predictions for the 27/2- 
isomers have also been made. 

2 Theoretical Framework 

The magnetic moment of identical nucleons in pure-jjn 
configuration is given by 
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It is well known that the magnetic moments and g-
factors show a particle number independent behavior for 
identical nucleons in single-j shell of a pure-seniority 
scheme [12]. Hence, g-factors of all the states arising 
from a pure jn configuration of identical nucleons should 
be equal to the g-factor of a single-j nucleon in the jn 

configuration.  
As per our previous extension of single-j seniority 

scheme to the multi-j generalized seniority scheme [1], 
we can write themagnetic moment of identical nucleons 
in the mixed configuration      as follows 

 
                                                                               (2) 
 
where ...~

21  jjj is the multi-j, mixed 
configuration. This means that the g-factors of a mixed 
configuration also show a particle number independent 
behavior in the generalized seniority scheme. Hence, g-
factors of all the states arising from a given mixed 
configuration having identical nucleons must be equal to 
the g-factor of a single nucleon arising from the same 
mixed configuration. 

3 Calculations and results 

We present in Fig. 1, the experimental and the calculated 
g-factor trends for the first excited 2+ states in Sn 
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isotopes. Wefit one of the experimental data of magnetic 
moments and calculate the g-factor using the formula in 
Equation (2) for the full chain by using the two mixed 
configurations 2/32/12/52/7

~ dsdgj  , and 

2/112/32/12/5
~ hdsdj  , respectively (before 
and after the middle of the shell). The calculated g-factor 
results and configurations are consistent withour 
previous results on two B(E2) parabolas[2]. All the 
experimental data have been taken from Stone’s table 
[13].Two parabolas in B(E2) curve highlight the 
difference in the configuration mixing, before and after 
the middle for the generation of the 2+ states in Sn 
isotopes, in contrast to a single peak at 116Sn expected 
from the pure seniority scheme[2], and references 
therein, which is line with the interpretations of Irving et 
al. [14]. Therefore, g-factors are found to be of different 
signs before and after the middle. The positive g-factor 
can be attributed to the g7/2 before the middle, whereas 
the negative value can be understood as the dominance 
of h11/2 orbital after the middle.  
 We then present in Fig. 2 and 3, the g-factor 
calculations for the 11/2- states and 10+ isomers in Sn 
isotopes, respectively. Note that the 11/2- states 
correspond to the unique-parity h11/2 orbital of the 50-82 
neutron valence space. On the other hand, we use the 
configuration mixing 2/112/32/1

~ hdsj  , as 
reported in our previous papers [1, 3], for the g-factor 
calculations of 10+ isomers in Sn isotopes. We get the 
expected trend (particle number independent), which 
matches with the experimental data well. 

 
Fig. 1. Experimental [12] and calculated g-factor trend for the 
first excited 2+ states in Sn isotopes. 

 

Fig. 2. Experimental [12] and calculated g-factor trend for the 
11/2-states in Sn isotopes. 

 However, the data on 27/2- isomers is not knowntill 
date. We expect the g-factor of this state to be of the 
same order as the 10+ isomers, since both follow the 
same configuration mixing [8].  

 

Fig. 3. Experimental [12] and calculated g-factor trend for the 
10+ isomers in Sn isotopes. 

4 Conclusion 
In the present work, we present the g-factor calculations 
for the first excited 2+ states, 11/2- states and 10+ isomers 
in Sn isotopes by extending the usage of our scheme. We 
find that the states show a particle number independent 
trend, as per the seniority and generalized seniority 
scheme. The calculated results explain the experimental 
data quite well.Prediction for the g-factors of the 27/2-

isomers in Sn isotopes has been made. 
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