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Systematic calculations on low-lying states are carried out for eighty odd-A nuclei with proton number
ranging from 50 to 58 and neutron number from 74 to 90 by using the nucleon pair approximation. We
use a separable phenomenological Hamiltonian that includes the monopole pairing, quadrupole pairing plus
quadrupole-quadrupole interactions, with strength parameters exactly as those of the neighboring even-even
nuclei. Our calculated energy spectra, electrical quadrupole moments, and magnetic g factors agree well with
experimental data. Electromagnetic properties for low-lying states of these nuclei are discussed in detail.
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I. INTRODUCTION

An important question of nuclear structure theory is to
describe low-lying states by using the shell model. Because
the shell-model space for medium and heavy nuclei is usually
too huge to handle, one needs truncation schemes to calculate
low-lying collective states. The sd interacting boson model
(IBM) [1] is a great success along this line. It stimulated
many studies using collective S and D pairs, for example,
the fermion dynamical symmetry model (FDSM) [2] which
was established based on the famous Ginocchio model [3],
the broken pair approximations (BPA) [4], the favored pair
approximations (FPA) [5], and the nucleon pair approximation
(NPA) [6,7], etc. Because the NPA can use arbitrary structures
for its collective S and D pairs, it is flexible enough to
include the BPA, the FPA, and the FDSM as its special cases.
So far the NPA (and the Ginocchio model, the FDSM, the
FPA, and the BPA) calculations concentrated largely on the
structure of even-even nuclei, as the structure of odd-A nuclei
is more complicated.

Among studies of odd-A nuclei based on nucleon pair
truncation, the interacting boson fermion model (IBFM) [8]
has been widely used, e.g., IBFM-1 calculations on odd-A
Ba, Xe isotopes in Refs. [9–12], IBFM-2 calculations on
odd-A Xe, Cs isotopes in Refs. [13,14], and on odd-A Ba,
La isotopes in Ref. [15]. The FDSM was applied to describe
low-lying states of odd-A nuclei with mass number A around
130 in Ref. [16], where positive-parity levels were reasonably
reproduced and discussed. The NPA was applied to odd-A
nuclei in Ref. [17] by Yoshinaga et al., who well reproduced
energy spectra and magnetic moments of some odd-A Ba, Xe,
Ce isotopes with A ∼ 130.

In this article, we perform systematic NPA calculations for
odd-A nuclei with A ∼ 130 − 150. In Ref. [18], we calculated
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low-lying states for even-even nuclei with proton number
ranging from 50 to 58, neutron number 74 to 90. This region is
experimentally interesting, because Xe and Ba isotopes exhibit
the O(6) behavior of the IBM when neutron number around
80–74, and B(E2) values for 136Te is exceptionally small.
In Ref. [18], energy levels, B(E2) values, and g factors are
reasonably consistent with experimental data. It is therefore
the purpose of this article to study the structure of their odd-A
neighbors.

This article is organized as follows. In Sec. II we give
a brief introduction of our framework that includes our
basis, Hamiltonian, and electromagnetic transition operators.
In Sec. III we discuss the pair structure coefficients and
Hamiltonian parameters taken in this article. In Sec. IV our
calculated results, including calculated low-energy spectra,
electrical quadrupole moments Q, magnetic g factors, and
some electromagnetic transitions, are presented and compared
with experimental data. In Sec. V we summarize the results
and conclusion of this article.

II. FRAMEWORK OF OUR CALCULATIONS

As in Refs. [6,7], our collective pair of spin r and projection
µ is defined by

A
r†
µ |0〉 =

∑
ab

y(abr)(C†
a × C

†
b)rµ|0〉. (1)

For an even-even nuclei, our model space is obtained by
successively coupling collective pairs such defined. For an
odd system with 2N + 1 nucleons, our basis is obtained by
coupling N collective pairs r1, . . . , rN successively to an
unpaired nucleon in j orbit, denoted by Ar0†|0〉 ≡ C

†
j |0〉(r0 =

j ), to obtain the total angular momentum JN , with Ji (half-
integer) as the angular momentum for the first 2i + 1 nucleons,

A
JN †
MN

(r0r1r2 · · · rN , J1J2 · · · JN ) ≡ A
JN †
MN

= {· · · [(Ar0† × Ar1†)J1 × Ar2†]J2 × · · · × ArN †}JN

MN
. (2)

0556-2813/2007/76(5)/054305(14) 054305-1 ©2007 The American Physical Society

http://dx.doi.org/10.1103/PhysRevC.76.054305


L. Y. JIA, H. ZHANG, AND Y. M. ZHAO PHYSICAL REVIEW C 76, 054305 (2007)

If Ar0† = 1, it reduces to the basis for N pairs in an even
system. We note that the above coupling procedure simplifies
our calculations [7].

The Hamiltonian here is the same as that in our earlier calcu-
lations [18,19]. For the sake of completeness and convenience,
we present its definition as follows.

H = H0 + HP + κQπ · Qν. (3)

H0 is the spherical single-particle energy term, and HP is our
residual interaction between like valence particles. Here

H0 =
∑
ασ

εασC†
ασCασ ,

σ = π or ν, corresponding to the proton or neutron degree of
freedom, respectively.

HP = V0 + V2 + VQ,

V0 = GπP†
πPπ + GνP†

νPν,
(4)

V2 =
∑

σ

G2
σP (2)†

σ · P (2)
σ ,

VQ =
∑

σ

κσQσ · Qσ,

with

P†
σ =

∑
aσ

√
2aσ + 1

2

(
C†

aσ
× C†

aσ

)0
0,

P (2)†
σ =

∑
aσ bσ

q(aσ bσ )
(
C†

aσ
× C

†
bσ

)2
,

(5)
Qσ =

∑
aσ bσ

q(aσ bσ )
(
C†

aσ
× C̃bσ

)2
,

q(aσ bσ ) = (−)aσ +1/2

√
20π

âσ b̂σC20
aσ 1/2,bσ −1/2〈nσ lσ |r2|nσ l′σ 〉.

ĵ = (2j + 1)
1
2 , C20

a1/2,b−1/2 is the Clebsch-Gordan coefficient.
The matrix elements of r2 are given in Ref. [20].

The E2 transition operator is

T (E2) = eπQπ + eνQν, (6)

where eν and eπ are effective charges of valence neutrons and
valence protons, respectively.

The electrical quadrupole moment operator Q is

Q =
√

16π

5
T (E2). (7)

The magnetic moment operator µ is

µ = glπLπ + glνLν + gsπSπ + gsνSν, (8)

where gl and gs are effective orbital and spin gyromagnetic
ratios. The g factor for certain collective state is defined by
µ/I , where I is the total spin of the collective state. The M1
transition operator is

T (M1) =
√

3

4π
µ, (9)

The electrical E2 transition rate B(E2), magnetic M1
transition rate B(M1) are given by

B(E2) = 2If + 1

2Ii + 1
〈T (E2)〉2,

(10)

B(M1) = 2If + 1

2Ii + 1
〈T (M1)〉2,

where If and Ii denote the angular momentum of the final
state and initial state, respectively.

III. PARAMETERS OF THE HAMILTONIAN

As in Refs. [18,19], we use BCS pairs as our S pair. The D

pair is obtained by using the commutator D† = 1
2 [Q,S†], as

suggested and studied in Ref. [21]. Here operator Q is defined
in Eq. (5). We omit the script π or ν because we determine S

and D pairs separately for protons and neutrons in the same
way and this omission does not cause confusion.

Our single-particle energies εj of valence neutrons in the
50–82 shell are taken from experimental data of Ref. [22].
Our single-particle energies of valence neutrons in the 82–126
shell and valence protons are obtained from an extension of
available experimental data from Refs. [23,24]. The values of
εj were listed in Table I of Ref. [18] and are not repeated in
this article.

In Ref. [18], we introduced a new procedure to find
parameters of the Hamiltonian defined in Eq. (3). We fix
our Gπ,Gν , and κ for all nuclei in the same shell and
assume that G2

π/κπ and G2
ν/κν are constants when we

adjusted parameters of the Hamiltonian. For example, for
nuclei with valence neutrons in the 50–82 shell, we fix Gπ =
−0.180 MeV, Gν = −0.131 MeV, κ = 0.06 MeV/r0

4. We
define G2

π = −0.025απ MeV/r0
4, κπ = −0.045απ MeV/

r0
4,G2

ν = −0.013αν MeV/r0
4, κν = −0.015αν MeV/r0

4.
For nuclei with a single closed shell, we adjust απ or αν

to fit the experimental E2+
1
. For cases with both valence

protons and valence neutrons outside the core, απ and αν are
determined by experimental data of E2+

1
, and parametrization

of three single-closed nuclei, 134Sn, 130Te, and 134Te through
a phenomenological requirement. The same procedure was
applied to cases with valence neutrons in the 82–126 shell in
Ref. [18], where details can be found in Sec. III.

In this article we extend our calculations to odd-A nuclei
of the same region by using the same Hamiltonian parameters
as their even-even neighbors, namely we assume the same
Hamiltonian parameters for an odd-A nucleus as those for its
even-even “core”. For convenience we list these parameters in
Tables I and II.

IV. CALCULATED RESULTS

A. Energy spectra

Our calculated energy spectra and experimental values are
presented in Figs. 1–4. Figure 1 refers to cases with an even
value of proton number Z, an odd value of neutron number N ,
and both valence protons and valence neutrons in the 50–82
shell; Fig. 2 refers to cases with an odd Z but an even N and
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TABLE I. Parameters for nuclei with both valence protons and valence neutrons in the 50–82 shell.
They are the same as those in Ref. [18]. Gπ = −0.180 MeV, Gν = −0.131 MeV, κ = 0.06 MeV/r0

4 for
all these nuclei. We define G2

π = −0.025απ MeV/r0
4, κπ = −0.045απ MeV/r0

4, G2
ν = −0.013αν MeV/r0

4,
κν = −0.015αν MeV/r0

4απ and αν are listed below for each nucleus. a

Nucl. 132Sn,131Sn,133Sb 130Sn,129Sn,131Sb 128Sn,127Sn,129Sb 126Sn,125Sn,127Sb 124Sn ,125Sb
αν 1.000 1.000 1.100 1.200 1.230
απ 1.000 1.000 1.000 1.000 1.000
Nucl. 134Te,133Te,135I 132Te,131Te,133I 130Te,129Te,131I 128Te,127Te,129I 126Te ,127I
αν 1.000 1.170 1.353 1.512 1.673
απ 1.000 1.130 1.190 1.250 1.330
Nucl. 136Xe,135Xe,137Cs 134Xe,133Xe,135Cs 132Xe,131Xe,133Cs 130Xe,129Xe,131Cs 128Xe ,129Cs
αν 1.000 1.320 1.540 1.764 1.980
απ 0.920 1.113 1.187 1.279 1.371
Nucl. 138Ba,137Ba,139La 136Ba,135Ba,137La 134Ba,133Ba,135La 132Ba,131Ba,133La 130Ba ,131La
αν 1.000 1.370 1.595 1.812 2.103
απ 0.850 1.071 1.148 1.224 1.352
Nucl. 140Ce,139Ce 138Ce,137Ce 136Ce,135Ce 134Ce,133Ce 132Ce
αν 1.000 1.430 1.639 1.836 2.054
απ 0.850 1.088 1.148 1.216 1.301

aαπ, αν for 134Ba,134Ce, and 132Ce in Ref. [18] were misprinted. Their correct values are given in this table.

both valence protons and valence neutrons in the 50–82 shell;
Fig. 3 refers to cases with an even Z and an odd N and valence
protons in the 50–82 shell, valence neutrons in the 82–126
shell; Fig. 4 refers to cases with odd Z and even N , valence
protons in the 50–82 shell and valence neutrons in the 82–126
shell. In these figures, experimental data are plotted on the left
and calculated results on the right.

In Fig. 1, one sees that our calculations reproduce experi-
mental energy levels well, both for positive-parity levels and
negative-parity levels, except a few states such as the 7/2+

2
state in 127Sn and 125Sn. Our calculations also well reproduce
the tendency of relative positions between the lowest two
states, 3/2+

1 and 1/2+
1 , for these nuclei. When the number

of valence neutrons (holelike) is small, the ground-state spin

is 3/2+
1 , because the unpaired neutron hole stays on the lowest

neutron single hole state 3/2+. As the valence proton number
and the valence neutron number increase, the second lowest
state 1/2+

1 goes close to the ground state 3/2+
1 ; as valence

nucleon numbers continue to increase, it goes below the 3/2+
1

state and becomes the ground state. The two states 3/2+
1 and

1/2+
1 change their sequence around 129Xe, 133Ba, and 135Ce,

according to experimental data. Our calculations are nicely
consistent with those data. For negative-parity levels, a similar
phenomenon occurs between 11/2−

1 and 9/2−
1 states, i.e., the

9/2−
1 state goes down below the 11/2−

1 state around 131Ba
and 133Ce as the valence nucleon number increases. Although
our calculation does not lower 9/2−

1 down as large as exper-
imental data, the tendency is reproduced. The calculation by

TABLE II. Parameters for nuclei with valence protons in the 50–82 shell and valence neutrons in the
82–126 shell. They are the same as those in Ref. [18]. Gπ = −0.150 MeV, Gν = −0.131 MeV, κ =
−0.06 MeV/r0

4 for all these nuclei. We define G2
π = −0.0177απ MeV/r0

4, κπ = −0.032απ MeV/r0
4, G2

ν =
−0.0135αν MeV/r0

4, κν = −0.015αν MeV/r0
4. απ and αν are listed below for each nucleus.

Nucl. 132Sn,133Sn,133Sb 134Sn,135Sn,135Sb 136Sn,137Sn,137Sb 138Sn,139Sn,139Sb 140Sn ,141Sb
αν 1.000 1.000 1.050 1.105 1.140
απ 1.000 1.000 1.000 1.000 1.000
Nucl. 134Te,135Te,135I 136Te,137Te,137I 138Te,139Te,139I 140Te,141Te,141I 142Te ,143I
αν 1.000 1.100 1.197 1.249 1.288
απ 1.000 1.300 1.520 1.540 1.540
Nucl. 136Xe,137Xe,137Cs 138Xe,139Xe,139Cs 140Xe,141Xe,141Cs 142Xe,143Xe,143Cs 144Xe ,145Cs
αν 1.000 1.100 1.208 1.315 1.368
απ 0.840 1.134 1.327 1.504 1.588
Nucl. 138Ba,139Ba,139La 140Ba,141Ba,141La 142Ba,143Ba,143La 144Ba,145Ba,145La 146Ba ,147La
αν 1.000 1.080 1.197 1.392 1.414
απ 0.750 0.990 1.208 1.665 1.650
Nucl. 140Ce,141Ce 142Ce,143Ce 144Ce,145Ce 146Ce,147Ce 148Ce
αν 1.000 1.040 1.103 1.216 1.425
απ 1.020 1.122 1.153 1.295 2.448
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FIG. 1. The energy spectra of proton-even neutron-odd nuclei with both valence protons and valence neutrons in the 50–82 shell. The left
side of each figure is plotted based on the experimental data taken from Ref. [24], whereas the right side is plotted based on our calculated
results.

Yoshinaga et al. in Ref. [17] can reproduce this 11/2−
1 , 9/2−

1
reordering, but their calculated negative-parity levels seems
much lower than experimental results. This reordering phe-
nomenon is worthy of further studies in future.

In Fig. 2, our calculations also well reproduce experimental
data in general. In this case there exists a similar reordering
of the ground-state spin from 7/2+

1 to 5/2+
1 , as valence

nucleon numbers increase. Our calculations reproduce such
a phenomenon. However, our calculated negative-parity levels

are systematically higher than their experimental values.
This may be because our proton single-particle energy for
11/2−

1 level (2.76 MeV) is larger than it should be. When
there are many valence protons and neutrons, our calculated
11/2−

1 states are lowered below 2 MeV, but not low enough.
Furthermore, we should note that the two lowest 5/2+ states of
our calculation are close to each other and should change their
order. This can be seen from their electromagnetic properties
in Table IV, which will be explained in the next subsection.
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FIG. 2. The same to Fig. 1 except for nuclei with odd-valence protons in the 50–82 shell and even-valence neutrons in the 50–82 shell.

In Fig. 3 our calculations agree well with experimental
results. Most negative-parity levels are well reproduced in
our calculations. The nearly degenerate “triplet” ground state,
3/2−

1 , 5/2−
1 , and 7/2−

1 , of 139Xe, 141Ba, and 143Ce appears
in our calculated levels. But the calculated positive-parity
state 13/2+

1 is slightly higher than experimental data, and the
calculated decreasing tendency of the 13/2+

1 state is not as
large as that of the experiment.

In Fig. 4, our calculated results are not satisfactorily
consistent with experimental data. For example, 3/2+

1 is not the
ground state for 143Cs and 145Cs nuclei while it is the ground
state according to experimental data. Also the calculated
electric quadruple moments Q of the 7/2+

1 state for 139Cs
and 141Cs are not consistent with experimental data.

B. Electromagnetic properties

In this work we do not adjust our effective charges in
Eq. (6) or effective g factors in Eq. (8). We use the same values
for effective charges and g factors as those for their even-even
neighbors taken in our previous article [18]: eπ = 1.9389e and
eν = −1.0795e for nuclei with valence protons in the 50–82
shell and valence neutrons in the 50–82 shell; eπ = 1.9389e

and eν = 1.0795e for those with valence protons in the 50–82
shell and valence neutrons in the 82–126 shell. These effective
charges are obtained in Ref. [18] via the χ2-squared fitting
procedure considering only even-even nuclei in this region.
We use glπ = 1 µN, glν = 0, gsπ = 5.586 × 0.7 µN, gsν =
−3.826 × 0.7 µN , i.e., free nucleon g factors with the spin
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FIG. 3. The same to Fig. 1 except for nuclei with even-valence protons in the 50–82 shell and odd-valence neutrons in the 82–126 shell.

part multiplied by a factor of 0.7 (conventional quenching
factor).

We present our calculated results of electrical quadrupole
moment Q, magnetic moment µ in Tables III–VI (as in
Ref. [25], we write signs of µ and Q explicitly if they
were known based on previous experiments; otherwise we
list only their magnitudes). Some E2 and M1 transition rates
for 129Xe, 131Xe are given in Table VII and compared with
other calculations (the IBFM-1 [9] and the FDSM [2]). Our
calculated results are compared with available experimental
data in Tables III–VII. One sees that our calculated Q, µ,E2,
and M1 transition rates are well consistent with available
experimental data except a few cases, which will be discussed
as below.

As in Sec. IV A, our calculated results of µ and Q are good
for cases with an even Z and an odd N , and valence neutrons in
the 50–82 shell, i.e., the same nuclei in Fig. 1. In Table III, one

sees that our calculated quadrupole moments Q and g factors
are close to available experimental data. Our calculations also
reproduce the decreasing tendency of Q and g factor of the
3/2+

1 state in Xe isotopes, as the valence neutrons (holes)
increase. In particular, experimental values of Q moment for
the 3/2+

1 state change in a large range from +0.214(7) to
−0.41(4), and our calculation presents both the correct signs
and reasonable magnitudes for all these nuclei.

In Table IV we present results of Q and g factor of nuclei
with an odd Z but an even N , both valence protons and
neutrons in the 50–82 shell. One sees that our calculations
also reproduce tendencies of Q and g factor for the 7/2+

1 state,
except g factor of 7/2+

1 state for 139La and 137La nuclei. We
point out that we should treat the lowest two 5/2+ states of
experimental data in reverse order for 133Cs, 131Cs, according
to calculated values in Table IV. Namely our calculated lowest
two 5/2+ states of 133Cs, 131Cs are not in the correct order. If
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FIG. 4. The same to Fig. 1 except for nuclei with odd-valence protons in the 50–82 shell and even-valence neutrons in the 82–126 shell.

one examines Q and g factors of La isotopes in Table IV, it is
easy to notice that there is a reordering of the lowest two 5/2+
states that appears around 137La and 135La, according to our
calculations.

Calculated results of Q and g factor for nuclei with valence
neutrons in the 82–126 shell are given in Tables V and VI.
In general our calculation reproduces the experimental data,
although calculated g factors for 3/2−

1 states in Table V are
systematically larger in magnitude compared with the available
experimental data. As for Table VI, although the calculated g

factors agree with the experiment, our calculated Q moments
have large discrepancies with the experiment, some of them
even have an opposite sign. Especially, the experimental 3/2+

1
state is the ground state in 143Cs, 145Cs, and has a very low
excitation energy in 141Cs and 143La. Our calculated 3/2+

1

states of these nuclei are not low enough, implying certain
physics not included in our calculation. Consequently, the
calculated Q and g factor of these 3/2+ states are not good.
Because our calculated g factors of the 3/2+

1 state at 143Cs and
145Cs are too small compared with the experimental data, we
list 3/2+

2 instead of 3/2+
1 . They are separate by approximately

0.3 MeV.
In Table VII we investigate E2 and M1 transition rates.

One can see that our calculations present B(E2) well but
not so well for B(M1) [especially for B(M1) of 129Xe],
similar to the IBFM1 calculation in Ref. [9]. If we adjust
Hamiltonian parameters of this nucleus, we are able to improve
the agreement between calculated results of B(M1) and their
experimental data. Here we would like to mention, however,
an improvement of our calculation compared with the work
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TABLE III. g factors and electrical quadrupole moments Q of the proton-even neutron-odd nuclei in the proton 50–82, neutron 50–82
shell. g factor is calculated with effective g factors glπ = 1 µN, glν = 0, gsπ = 5.586 × 0.7 µN, gsν = −3.826 × 0.7 µN , and listed in unit of
µN . Q moment is calculated with effective charges eπ = 1.9389e, eν = −1.0795e, and listed in unit of eb. If we cannot determine the sign of
an experimental value, we list only its magnitude. Experimental data are taken from aRef. [26], bRef. [27], cRef. [28], dRef. [29], eRef. [30],
fRef. [31], gRef. [25], hRef. [32], iRef. [33], jRef. [34], kRef. [35], lRef. [36], mRef. [37], nRef. [38], oRef. [39], pRef. [25], qRef. [25],
rRef. [40].

g factor Q moment g factor Q moment

Cal. Exp. Cal. Exp. Cal. Exp. Cal. Exp.

131Sn 1/2+
1 −2.678 – – – 131Xe 1/2+

1 −1.885 – – –
3/2+

1 +0.536 – +0.121 – 3/2+
1 +0.437 +0.461g −0.203 −0.120(12)h

5/2+
1 −0.536 – +0.172 – 5/2+

1 +0.196 – −0.145 –
9/2−

1 – – – – 9/2−
1 −0.271 – +0.569 –

11/2−
1 −0.243 – +0.274 – 11/2−

1 −0.235 −0.181g +0.447 +0.73(3)g

129Sn 1/2+
1 −2.500 – – – 129Xe 1/2+

1 −1.177 −1.556i – –
3/2+

1 +0.507 – +0.025 – 3/2+
1 +0.362 +0.387j −0.380 −0.41(4)k

5/2+
1 +0.024 – −0.039 – 5/2+

1 +0.161 – −0.065 –
9/2−

1 −0.256 – +0.195 – 9/2−
1 −0.267 – +0.395 –

11/2−
1 −0.243 – +0.232 – 11/2−

1 −0.230 −0.162g +0.229 +0.64(2)g

127Sn 1/2+
1 −2.298 – – – 137Ba 1/2+

1 −2.573 – – –
3/2+

1 +0.483 – −0.043 – 3/2+
1 +0.560 +0.625l +0.229 0.246(2)m

5/2+
1 +0.029 – −0.003 – 5/2+

1 +0.712 – −0.230 –
9/2−

1 −0.256 – +0.153 – 9/2−
1 −0.354 – +0.678 –

11/2−
1 −0.243 – +0.174 – 11/2−

1 −0.238 −0.180n +0.598 +0.78(9)n

125Sn 1/2+
1 −2.102 – – – 135Ba 1/2+

1 −2.230 – – –
3/2+

1 +0.460 – −0.096 – 3/2+
1 +0.527 +0.559l +0.042 +0.160(3)o

5/2+
1 +0.027 – +0.051 – 5/2+

1 +0.289 – −0.220 –
9/2−

1 −0.255 – +0.048 – 9/2−
1 −0.272 – +0.642 –

11/2−
1 −0.243 −0.245a +0.105 +0.1(2)a 11/2−

1 −0.234 −0.182n +0.677 +0.98(8)n

133Te 1/2+
1 −2.588 – – – 133Ba 1/2+

1 −1.843 −1.554n – –
3/2+

1 +0.552 – +0.183 – 3/2+
1 +0.441 +0.340p −0.247 –

5/2+
1 +0.706 – −0.094 – 5/2+

1 +0.222 – −0.218 –
9/2−

1 −0.357 – +0.321 – 9/2−
1 −0.271 – +0.745 –

11/2−
1 −0.240 – +0.439 – 11/2−

1 −0.231 −0.165n +0.541 +0.89(7)n

131Te 1/2+
1 −2.401 – – – 131Ba 1/2+

1 −1.082 −1.416q – –
3/2+

1 +0.515 0.464b +0.034 – 3/2+
1 +0.376 – −0.447 –

5/2+
1 +0.185 – −0.091 – 5/2+

1 +0.177 – −0.172 –
9/2−

1 −0.271 – +0.340 – 9/2−
1 −0.267 −0.193n +0.565 +1.46(13)n

11/2−
1 −0.240 −0.189c +0.407 – 11/2−

1 −0.223 – +0.260 –

129Te 1/2+
1 −2.062 – – – 139Ce 1/2+

1 −2.579 – – –
3/2+

1 +0.458 0.468b −0.118 0.055(13)d 3/2+
1 +0.561 0.707r +0.233 –

5/2+
1 +0.154 – −0.050 – 5/2+

1 +0.706 – −0.215 –
9/2−

1 −0.269 – +0.323 – 9/2−
1 −0.358 – +0.765 –

11/2−
1 −0.240 −0.198b +0.313 – 11/2−

1 −0.238 – +0.593 –

127Te 1/2+
1 −1.616 – – – 137Ce 1/2+

1 −2.170 – – –
3/2+

1 +0.401 0.423b −0.235 – 3/2+
1 +0.531 0.640r +0.040 –

5/2+
1 +0.134 – +0.027 – 5/2+

1 +0.321 – −0.256 –
9/2−

1 −0.267 −0.218e +0.174 – 9/2−
1 −0.270 – +0.732 –

11/2−
1 −0.239 −0.189f +0.183 – 11/2−

1 −0.232 0.184r +0.763 –

135Xe 1/2+
1 −2.563 – – – 135Ce 1/2+

1 −1.788 – – –
3/2+

1 +0.559 +0.602g +0.218 +0.214(7)g 3/2+
1 +0.453 – −0.296 –

5/2+
1 +0.709 – −0.190 – 5/2+

1 +0.260 – −0.299 –
9/2−

1 −0.354 – +0.538 – 9/2−
1 −0.270 – +0.936 –

11/2−
1 −0.238 −0.187g +0.561 +0.62(2)g 11/2−

1 −0.225 – +0.648 –

133Xe 1/2+
1 −2.280 – – – 133Ce 1/2+

1 −1.025 – – –
3/2+

1 +0.521 +0.542g +0.037 +0.142(5)g 3/2+
1 +0.409 – −0.521 –

5/2+
1 +0.261 – −0.173 – 5/2+

1 +0.202 – −0.352 –
9/2−

1 −0.273 – +0.529 – 9/2−
1 −0.269 – +0.769 –

11/2−
1 −0.236 −0.197g +0.578 +0.77(3)g 11/2−

1 −0.212 – +0.307 –
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TABLE IV. g factors and electrical quadrupole moments Q of the proton-odd neutron-even nuclei in the proton 50–82, neutron 50–82
shell. Note that our calculated 5/2+

1 , 5/2+
2 levels are very likely in the wrong energy order, based on their electromagnetic properties. g

factor is calculated with effective g factors glπ = 1 µN, glν = 0, gsπ = 5.586 × 0.7 µN, gsν = −3.826 × 0.7 µN , and listed in unit of µN .
Q moment is calculated with effective charges eπ = 1.9389e, eν = −1.0795e, and listed in unit of eb. If we cannot determine the sign of an
experimental value, we only list its magnitude. Experimental data are taken from aRef. [41], bRef. [42], cRef. [43], dRef. [25], eRef. [44],
fRef. [45], gRef. [46], hRef. [47], iRef. [48], jRef. [49], kRef. [25], lRef. [50], mRef. [51], nRef. [52], oRef. [53], pRef. [54], qRef. [55],
rRef. [56], sRef. [57], tRef. [58], uRef. [25], vRef. [59], wRef. [60], xRef. [61], yRef. [62], zRef. [63], ARef. [25].

g factor Q moment g factor Q moment

Cal. Exp. Cal. Exp. Cal. Exp. Cal. Exp.

133Sb 3/2+
1 +0.418 – −0.218 – 137Cs 3/2+

1 +0.610 – −0.226 –
5/2+

1 +1.582 – −0.311 – 5/2+
1 +1.301 – −0.189 –

5/2+
2 – – – – 5/2+

2 +0.957 – +0.290 –
7/2+

1 +0.677 0.857a −0.363 – 7/2+
1 +0.677 +0.811n +0.105 +0.03(4)n

11/2−
1 +1.265 – −0.495 – 11/2−

1 +1.263 – −0.728 –

131Sb 3/2+
1 +1.259 – −0.137 – 135Cs 3/2+

1 +0.774 – −0.178 –
5/2+

1 +1.538 – −0.377 – 5/2+
1 +0.699 – +0.533 –

5/2+
2 +0.748 – −0.189 – 5/2+

2 +1.496 – −0.514 –
7/2+

1 +0.671 0.826a −0.446 – 7/2+
1 +0.663 +0.780n +0.139 +0.03(2)n

11/2−
1 +1.259 – −0.613 – 11/2−

1 +1.251 – −1.016 –

129Sb 3/2+
1 +1.236 – −0.181 – 133Cs 3/2+

1 +0.770 – −0.160 –
5/2+

1 +1.499 – −0.427 – 5/2+
1 +0.681 +1.380o +0.633 −0.33(2)p

5/2+
2 +0.767 – −0.188 – 5/2+

2 +1.428 +0.800q −0.636 –
7/2+

1 +0.665 0.797b −0.512 – 7/2+
1 +0.638 +0.737r +0.142 −0.00371(14)s

11/2−
1 +1.255 – −0.705 – 11/2−

1 +1.239 – −1.206 –

127Sb 3/2+
1 +1.218 – −0.207 – 131Cs 3/2+

1 +0.674 – −0.167 –
5/2+

1 +1.464 – −0.467 – 5/2+
1 +0.664 +1.416n +0.722 −0.575(6)t

5/2+
2 +0.784 – −0.211 – 5/2+

2 +1.332 +0.744u −0.721 –
7/2+

1 +0.661 0.771b −0.566 – 7/2+
1 +0.598 – +0.138 –

11/2−
1 +1.251 – −0.781 – 11/2−

1 +1.227 – −1.357 –

125Sb 3/2+
1 +1.200 – −0.218 – 129Cs 3/2+

1 +0.573 – −0.169 –
5/2+

1 +1.457 – −0.494 – 5/2+
1 +0.650 – +0.782 –

5/2+
2 +0.782 – −0.242 – 5/2+

2 +1.232 – −0.771 –
7/2+

1 +0.658 +0.751c −0.598 – 7/2+
1 +0.557 – +0.145 –

11/2−
1 +1.248 – −0.828 – 11/2−

1 +1.214 +1.191v −1.483 –

135I 3/2+
1 +0.476 – +0.015 – 139La 3/2+

1 +1.104 – +0.106 –
5/2+

1 +0.681 – −0.133 – 5/2+
1 +1.572 – −0.351 –

5/2+
2 +1.570 – −0.371 – 5/2+

2 +0.719 – +0.628 –
7/2+

1 +0.676 – −0.138 – 7/2+
1 +0.677 +1.112w +0.353 +0.20(1)x

11/2−
1 +1.263 – −0.656 – 11/2−

1 +1.263 – −0.733 –

133I 3/2+
1 +0.525 – +0.070 – 137La 3/2+

1 +1.254 – +0.215 –
5/2+

1 +0.670 – −0.168 – 5/2+
1 +1.455 – −0.480 +0.26(8)y

5/2+
2 +1.541 – −0.495 – 5/2+

2 +0.770 – +0.781 –
7/2+

1 +0.665 +0.816d −0.174 −0.24(1) e 7/2+
1 +0.667 +1.078z +0.492 +0.26(8)z

11/2−
1 +1.254 – −0.865 – 11/2−

1 +1.250 – −1.080 –

131I 3/2+
1 +0.576 – +0.144 – 135La 3/2+

1 +1.270 – +0.287 –
5/2+

1 +0.661 +1.120f −0.193 – 5/2+
1 +0.830 – +0.551 –

5/2+
2 +1.506 – −0.590 – 5/2+

2 +1.306 – −0.210 –
7/2+

1 +0.650 +0.783g −0.214 −0.35(2)g 7/2+
1 +0.648 – +0.499 –

11/2−
1 +1.245 – −1.022 – 11/2−

1 +1.238 – −1.294 –

129I 3/2+
1 +0.588 – +0.190 – 133La 3/2+

1 +1.266 – +0.352 –
5/2+

1 +0.652 +1.122h −0.219 −0.42(2)i 5/2+
1 +0.677 – +1.020 –

5/2+
2 +1.472 – −0.664 – 5/2+

2 +1.361 – −0.654 –
7/2+

1 +0.633 +0.749j −0.246 −0.482(10)e 7/2+
1 +0.613 – +0.327 –

11/2−
1 +1.236 – −1.151 – 11/2−

1 +1.227 1.364A −1.447 –

127I 3/2+
1 +0.565 +0.647k +0.186 – 131La 3/2+

1 +1.271 – +0.444 –
5/2+

1 +0.643 +1.125j −0.251 −0.789l 5/2+
1 +0.650 – +1.145 –

5/2+
2 +1.438 – −0.723 – 5/2+

2 +1.255 – −0.767 –
7/2+

1 +0.612 +0.726m −0.258 −0.62(2)e 7/2+
1 +0.569 – +0.240 –

11/2−
1 +1.226 – −1.263 – 11/2−

1 +1.213 – −1.582 –
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TABLE V. g factors and electrical quadrupole moments Q of the proton-even neutron-odd nuclei in the proton 50–82, neutron 82–126
shell. g factor is calculated with effective g factors glπ = 1 µN, glν = 0, gsπ = 5.586 × 0.7 µN, gsν = −3.826 × 0.7 µN , and listed in unit of
µN . Q moment is calculated with effective charges eπ = 1.9389e, eν = 1.0795e, and listed in unit of eb. If we can not determine the sign of
an experimental value, we list only its magnitude. Experimental data are taken from aRef. [64], bRef. [39], cRef. [65], dRef. [25].

g factor Q moment g factor Q moment

Cal. Exp. Cal. Exp. Cal. Exp. Cal. Exp.

133Sn 3/2−
1 −0.893 – −0.143 – 141Xe 3/2−

1 −0.492 – −0.412 –
5/2−

1 +0.383 – −0.205 – 5/2−
1 −0.296 – +0.885 –

7/2−
1 −0.383 – −0.239 – 7/2−

1 −0.227 – +0.166 –
9/2+

1 – – – – 9/2+
1 −0.345 – −0.819 –

13/2+
1 −0.206 – −0.331 – 13/2+

1 −0.198 – −1.032 –

135Sn 3/2−
1 −0.706 – −0.095 – 143Xe 3/2−

1 −0.298 – −0.491 –
5/2−

1 −0.403 – −0.020 – 5/2−
1 −0.250 −0.184a +1.021 +0.93(3)a

7/2−
1 −0.374 – −0.056 – 7/2−

1 −0.252 – +0.865 –
9/2+

1 −0.268 – −0.398 – 9/2+
1 −0.324 – −0.896 –

13/2+
1 −0.206 – −0.415 – 13/2+

1 −0.196 – −1.155 –

137Sn 3/2−
1 −0.622 – −0.184 – 139Ba 3/2−

1 −0.991 – −0.293 –
5/2−

1 −0.321 – +0.450 – 5/2−
1 −0.266 – −0.023 –

7/2−
1 −0.360 – +0.128 – 7/2−

1 −0.364 −0.278b −0.441 −0.573(13)b

9/2+
1 −0.267 – −0.449 – 9/2+

1 −0.595 – −0.646 –
13/2+

1 −0.206 – −0.481 – 13/2+
1 −0.203 – −0.570 –

139Sn 3/2−
1 −0.613 – −0.230 – 141Ba 3/2−

1 −0.638 −0.225b +0.270 +0.454(10)b

5/2−
1 −0.286 – +0.172 – 5/2−

1 −0.365 – −0.040 –
7/2−

1 −0.332 – +0.308 – 7/2−
1 −0.322 – −0.258 –

9/2+
1 −0.266 – −0.432 – 9/2+

1 −0.395 – −0.743 –
13/2+

1 −0.205 – −0.535 – 13/2+
1 −0.199 – −0.873 –

135Te 3/2−
1 −0.978 – −0.213 – 143Ba 3/2−

1 −0.466 – −0.476 –
5/2−

1 −0.417 – −0.004 – 5/2−
1 −0.293 – +0.967 –

7/2−
1 −0.371 – −0.366 – 7/2−

1 −0.186 – +0.159 –
9/2+

1 −0.594 – −0.377 – 9/2+
1 −0.375 – −0.905 –

13/2+
1 −0.204 – −0.496 – 13/2+

1 −0.195 – −1.129 –

137Te 3/2−
1 −0.655 – +0.047 – 145Ba 3/2−

1 −0.194 – −0.590 –
5/2−

1 −0.389 – −0.030 – 5/2−
1 −0.226 −0.114b +1.183 +1.22(2)b

7/2−
1 −0.349 – −0.129 – 7/2−

1 −0.025 – +0.118 –
9/2+

1 −0.321 – −0.571 – 9/2+
1 −0.341 – −1.023 –

13/2+
1 −0.202 – −0.687 – 13/2+

1 −0.191 – −1.297 –

139Te 3/2−
1 −0.525 – −0.278 – 141Ce 3/2−

1 −0.984 – −0.301 –
5/2−

1 −0.296 – +0.717 – 5/2−
1 −0.159 – −0.136 –

7/2−
1 −0.304 – +0.182 – 7/2−

1 −0.366 0.311c −0.413 –
9/2+

1 −0.308 – −0.678 – 9/2+
1 −0.625 – −0.755 –

13/2+
1 −0.201 – −0.845 – 13/2+

1 −0.204 – −0.544 –

141Te 3/2−
1 −0.403 – −0.350 – 143Ce 3/2−

1 −0.622 0.287d +0.378 –
5/2−

1 −0.260 – +0.646 – 5/2−
1 −0.342 – −0.053 –

7/2−
1 −0.279 – +0.623 – 7/2−

1 −0.315 – −0.279 –
9/2+

1 −0.301 – −0.717 – 9/2+
1 −0.442 – −0.848 –

13/2+
1 −0.200 – −0.940 – 13/2+

1 −0.198 – −0.910 –

137Xe 3/2−
1 −1.002 – −0.271 – 145Ce 3/2−

1 −0.454 – −0.560 –
5/2−

1 −0.342 – +0.020 – 5/2−
1 −0.299 – +1.072 –

7/2−
1 −0.364 −0.277a −0.434 −0.48(2)a 7/2−

1 −0.185 – +0.128 –
9/2+

1 −0.589 – −0.549 – 9/2+
1 −0.430 – −1.040 –

13/2+
1 −0.203 – −0.567 – 13/2+

1 −0.192 – −1.254 –

139Xe 3/2−
1 −0.641 −0.203a +0.210 +0.40(2)a 147Ce3/2−

1 −0.312 – −0.707 –
5/2−

1 −0.374 – −0.035 – 5/2−
1 −0.260 – +1.336 –

7/2−
1 −0.327 – −0.224 – 7/2−

1 −0.087 – +0.265 –
9/2+

1 −0.374 – −0.684 – 9/2+
1 −0.400 – −1.147 –

13/2+
1 −0.200 – −0.832 – 13/2+

1 −0.188 – −1.436 –
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TABLE VI. g factors and electrical quadrupole moments Q of the proton-odd neutron-even nuclei in the proton 50–82, neutron 82–126
shell. Note that we list 3/2+

2 instead of 3/2+
1 at 143Cs and 145Cs, because our calculated g factors of the 3/2+

1 state for these two nuclei are too
small compared with the experimental data. g factor is calculated with effective g factors glπ = 1 µN, glν = 0, gsπ = 5.586 × 0.7 µN, gsν =
−3.826 × 0.7 µN , and listed in unit of µN . Q moment is calculated with effective charges eπ = 1.9389e, eν = 1.0795e, and listed in unit
of eb. If we cannot determine the sign of an experimental value, we only list its magnitude. Experimental data are taken from aRef. [41],
bRef. [52], cRef. [60], dRef. [61].

g factor Q moment g factor Q moment

Cal. Exp. Cal. Exp. Cal. Exp. Cal. Exp.

133Sb 3/2+
1 +0.418 – −0.218 – 137Cs 3/2+

1 +0.619 – −0.239 –
5/2+

1 +1.582 – −0.311 – 5/2+
1 +1.566 – −0.373 –

7/2+
1 +0.677 0.857a −0.363 – 7/2+

1 +0.676 +0.811b +0.107 +0.03(4)b

11/2−
1 +1.265 – −0.495 – 11/2−

1 +1.264 – −0.656 –
15/2−

1 – – – – 15/2−
1 +1.154 – −0.940 –

135Sb 3/2+
1 +1.224 – −0.204 – 139Cs 3/2+

1 +0.916 – −0.027 –
5/2+

1 +0.846 – −0.076 – 5/2+
1 +0.664 – +0.688 –

7/2+
1 +0.662 – −0.504 – 7/2+

1 +0.651 +0.771b +0.129 −0.06(3)b

11/2−
1 +1.255 – −0.671 – 11/2−

1 +1.249 – −1.019 –
15/2−

1 +0.918 – −0.719 – 15/2−
1 +1.011 – −1.151 –

137Sb 3/2+
1 +1.195 – −0.268 – 141Cs 3/2+

1 +0.583 – −0.228 –
5/2+

1 +0.915 – −0.215 – 5/2+
1 +0.638 – +0.880 –

7/2+
1 +0.652 – −0.608 – 7/2+

1 +0.576 +0.691b +0.130 −0.45(7)b

11/2−
1 +1.247 – −0.806 – 11/2−

1 +1.233 – −1.256 –
15/2−

1 +0.911 – −0.868 – 15/2−
1 +0.983 – −1.385 –

139Sb 3/2+
1 +1.172 – −0.306 – 143Cs 3/2+

2 +0.615 +0.580b +0.444 +0.47(3)b

5/2+
1 +0.996 – −0.368 – 5/2+

1 +0.616 – +1.004 –
7/2+

1 +0.645 – −0.689 – 7/2+
1 +0.497 – +0.164 –

11/2−
1 +1.239 – −0.924 – 11/2−

1 +1.216 – −1.436 –
15/2−

1 +0.905 – −0.919 – 15/2−
1 +0.962 – −1.559 –

141Sb 3/2+
1 +1.154 – −0.320 – 145Cs 3/2+

2 +0.635 +0.523b −0.422 +0.62(6)b

5/2+
1 +1.067 – −0.496 – 5/2+

1 +0.606 – +1.092 –
7/2+

1 +0.641 – −0.753 – 7/2+
1 +0.462 – +0.189 –

11/2−
1 +1.233 – −1.028 – 11/2−

1 +1.204 – −1.586 –
15/2−

1 +0.899 – −0.843 – 15/2−
1 +0.950 – −1.702 –

135I 3/2+
1 +0.517 – +0.075 – 139La 3/2+

1 +1.225 – +0.170 –
5/2+

1 +0.669 – −0.151 – 5/2+
1 +1.579 – −0.350 –

7/2+
1 +0.676 – −0.133 – 7/2+

1 +0.677 +0.795c +0.357 +0.20(1)d

11/2−
1 +1.264 – −0.623 – 11/2−

1 +1.264 – −0.640 –
15/2−

1 +1.157 – −0.677 – 15/2−
1 +1.159 – −1.068 –

137I 3/2+
1 +0.818 – +0.245 – 141La 3/2+

1 +1.295 – +0.197 –
5/2+

1 +0.662 – −0.097 – 5/2+
1 +1.502 – −0.617 –

7/2+
1 +0.650 – −0.242 – 7/2+

1 +0.659 – +0.615 –
11/2−

1 +1.250 – −0.910 – 11/2−
1 +1.250 – −1.036 –

15/2−
1 +0.969 – −0.970 – 15/2−

1 +1.025 – −1.227 –

139I 3/2+
1 +0.733 – +0.395 – 143La 3/2+

1 +0.999 – +0.016 –
5/2+

1 +0.625 – −0.155 – 5/2+
1 +1.200 – −0.394 –

7/2+
1 +0.601 – −0.337 – 7/2+

1 +0.620 – +0.526 –
11/2−

1 +1.234 – −1.117 – 11/2−
1 +1.233 – −1.323 –

15/2−
1 +0.950 – −1.186 – 15/2−

1 +1.008 – −1.491 –

141I 3/2+
1 +0.708 – +0.463 – 145La 3/2+

1 +0.221 – −0.457 –
5/2+

1 +0.606 – −0.235 – 5/2+
1 +0.607 – +1.345 –

7/2+
1 +0.579 – −0.371 – 7/2+

1 +0.485 – +0.256 –
11/2−

1 +1.222 – −1.276 – 11/2−
1 +1.209 – −1.535 –

15/2−
1 +0.938 – −1.320 – 15/2−

1 +0.981 – −1.695 –

143I 3/2+
1 +0.688 – +0.507 – 147La 3/2+

1 −0.019 – −0.615 –
5/2+

1 +0.604 – −0.332 – 5/2+
1 +0.594 – +1.460 –

7/2+
1 +0.569 – −0.369 – 7/2+

1 +0.457 – +0.280 –
11/2−

1 +1.211 – −1.423 – 11/2−
1 +1.199 – −1.670 –

15/2−
1 +0.931 – −1.401 – 15/2−

1 +0.965 – −1.837 –
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TABLE VII. E2 and M1 transition rates of 129Xe and 131Xe. B(E2) is calculated with effective charges eπ = 1.9389 e, eν =
−1.0795 e, and listed in units of 10−3 e2b2. B(M1) is calculated with effective g factors glπ = 1 µN , glν = 0, gsπ = 5.586 ×
0.7 µN , gsν = −3.826 × 0.7 µN , and listed in unit of 10−3µ2

N . The IBFM calculated results are taken from Ref. [9] and the
FDSM results are taken from Ref. [2]. Experimental data are taken from Refs. [66–68].

B(E2) B(M1)

Ji → Jf NPA IBFM FDSM Exp. NPA IBFM Exp.

129Xe 3
2

+
1 → 1

2
+
1 7.865 11 36 – 33.67 0.1 49(2)

3
2

+
2 → 3

2
+
1 17.41 27 18.6 < 0.5 40.32 0.1 8(1)

3
2

+
2 → 1

2
+
1 100.1 101 84 120(10) 20.65 0.1 1.8(2)

5
2

+
1 → 3

2
+
1 80.24 85 11 220(30) 5.050 29.9 17(3)

5
2

+
1 → 1

2
+
1 31.24 52 70 77(7) – – –

1
2

+
2 → 3

2
+
2 29.67 24 28 – 28.26 4.6 12(4)

1
2

+
2 → 3

2
+
1 123.8 80 140 44(11) 2.744 0.2 4.5(8)

1
2

+
2 → 1

2
+
1 – – – – 146.9 1.1 4.5(8)

5
2

+
2 → 1

2
+
1 88.51 67 4 57(4) – – –

3
2

+
3 → 1

2
+
1 15.89 11 56 3.2(2) 18.77 0.1 –

3
2

+
4 → 1

2
+
1 0.4542 1 13.3 3.0(2) 18.60 0.1 –

131Xe 1
2

+
1 → 3

2
+
1 5.198 9 95.3 3.9(5) 23.29 – –

5
2

+
1 → 1

2
+
1 30.90 28 75 30(5) – – –

5
2

+
1 → 3

2
+
1 89.96 80 4 100(10) 9.8804 34.2 0.64(12)

3
2

+
2 → 3

2
+
1 67.89 65 53 57(4) 23.48 0.1 <7

1
2

+
2 → 1

2
+
1 – – – – 44.030 – >1

1
2

+
2 → 3

2
+
1 95.85 70 124 48(4) 11.42 0.2 –

7
2

+
1 → 5

2
+
1 7.935 3 28 5 0.06871 10.2 2(1)

7
2

+
1 → 3

2
+
1 100.5 92 43 81(6) – – –

3
2

+
3 → 3

2
+
1 17.43 22 25 27(2) 6.435 0.3 –

5
2

+
2 → 3

2
+
2 15.55 6 4 <31 75.78 35.2 58(6)

5
2

+
2 → 1

2
+
1 76.89 71 71 68(9) – – –

5
2

+
2 → 3

2
+
1 15.25 19 14 13(1) 73.29 49.5 108(8)

7
2

+
2 → 3

2
+
1 0.01346 0.2 124 5.0(5) – – –

in Ref. [9]. A detailed analysis of the B(M1) transition
3
2

+
1 → 1

2
+
1 of 129Xe has been made in Ref. [9], concerning

the disagreement between the calculated B(M1, 3
2

+
1 → 1

2
+
1 )

by the IBFM1 and experimental data. Our calculation of this
quantity is very close to the experimental result.

We also perform a χ2-squared fitting to obtain effective g

factors in Eq. (8) by taking into experimental data of magnetic
g factors for both even-even and odd-A nuclei of this region.
Our effective g factors are glπ = 1.013 µN, glν = 0.044 µN .
gsπ = 5.586 × 0.612 µN , gsν = −3.826 × 0.612 µN . The
standard derivation by using this set of g factors is 0.140 µN ,
in comparison with the standard derivation (0.156 µN ) by
using glπ = 1 µN , glν = 0 and gsπ = 5.586 × 0.7 µN , gsν =
−3.826 × 0.7 µN . These two sets of parameters are very close
to each other.

V. DISCUSSION AND SUMMARY

In this article we extend our calculation of low-lying
states for even-even nuclei with proton number Z ranging
from 50 to 58 and neutron number N ranging from 74 to
90 to their odd-A neighbors. We use the same parameters,

including the Hamiltonian interaction strengths, effective
charges, and effective g factors, for odd-A nuclei as their
even-even neighbors taken in Ref. [18], where we assumed that
G2

π/κπ and G2
ν/κν are constants when we adjusted parameters

of the Hamiltonian. We calculate energy spectra, electrical
quadrupole moments Q, magnetic g factors, etc., for 80 odd-A
nuclei in this region. The calculated results are well consistent
with experimental data, except for a few cases (e.g., the
electrical quadrupole momentQ of 7/2+

1 in 141Cs) that deserve
further studies in future.

We also present many calculated results, such as energy
levels, quadrupole moments, and g factors, of low-lying states
for cases where few data are available and expect that our
calculations will be useful in future experiments.
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