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Abstract 

For the 156Gd nucleus, theoretical calculations were carried out within the framework of the 

phenomenological model, taking into account the Coriolis mixing of the states of low-lying 

positive-parity rotational bands. The Coriolis interaction makes it possible to explain the 

nonadiabaticity effects observed in the properties of excited states. Reduced probabilities of 

M1-transitions   from vibrational states are calculated. The agreement between the theoretical 

results and experimental data is generally satisfactory. 
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Introduction 

Experimental data on the low-lying part of the excitation spectrum of the 156Gd  nucleus with 

energy 2 МэВxE  , obtained in reactions (α,2 )n , ( , γ)n  and ( , γ)n n  on the 156Gd  nucleus, 

are quite numerous. There are five known rotational bands built on π 0K +=  bases, two bands 

with π 2K +=  bases, and fifteen 1+  dipole levels. The energies of the 1+ levels have been 

determined, and for eleven of them, the probabilities of (M1)B   excitation. These data are 

very important for systematics and the search for corresponding levels in neighboring nuclei. 

The reduced probabilities of E2- and M1- transitions from states of 20K  += , 30+ − and 

12K  += −  bands to the levels of the main band, as well as the ratios of the probabilities of E2- 

transitions and the coefficients of the mixture of δ(E2 /M1)  multipoles and magnetic moments 

were determined experimentally. 

In the works within the framework of the phenomenological model taking into account the 

Coriolis interaction, low-lying states of the 156Gd  nucleus were investigated. The energies, 

wave functions and electrical characteristics of the states of rotational bands were calculated 

and the causes of non-adiabatic effects were identified. 
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PROBABILITIES OF M1−  TRANSITIONS AND MIXTURE COEFFICIENTS OF 

MULTIPOLES δ(E2 / M1)  . 

Within the model, the expression for the reduced probability (M1)B  from state i iI K  to level 

10fI  of the main band is as follows: 
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where ˆ (M1)m ‒  is the magnetic dipole operator. 

Let us give an expression for the reduced matrix element M1−  of the transition from formula 
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where 
ν

+
1 1 νˆ0 (M1) 1m m+ =   −  are matrix elements between the internal wave functions of the 

main and +
ν1 −  bands; 
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 ‒ Clebsch-Gordan coefficients; ,ψI

K K  − amplitudes of 

mixing of basis states; Kg − internal g − band factor with 0K  , R /g Z A= −gyromagnetic 

factor associated with rotation. 

 

NUMERICAL CALCULATIONS 

Parameters Kg  and 
ν1m  necessary for describing the magnetic characteristics of the states were 

determined as follows. The value of the parameter Rg −  was determined using the generally 

accepted formula 156Gd - for deformed nuclei, since for the nucleus 156Gd  there are no 

experimental data for M1-transitions within the π
1,22K +=  bands. From the systematics of 

gyromagnetic relations for deformed nuclei of the rare earth and transuranium regions it follows 

R 0.4 0.1g   . 

 

CONCLUSION 

Within the framework of the phenomenological model, calculations of the magnetic 

characteristics of the rotational states of the 156Gd  nucleus were performed, taking into account 

the Coriolis mixing of low-lying rotational bands of positive parity. 

The nonadiabatic effects observed in the magnetic characteristics of excited states are explained 

by Coriolis mixing of rotational band states. In the adiabatic approximation, M1-transitions 

from states of bands with 0 ,2K  + += are forbidden by K. They arise in this model as a 
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consequence of Coriolis mixing, due to the appearance of 
+
ν1 −band components in the betta 

and gamma-band wave functions.  These K − forbidden transitions are described by our model. 
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