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It is one of the most significant progresses in nuclear spectroscopy in recent 
years that the nuclear superdeformed (SD) band is discovered experimentally. 
About 50 superdeformed bands in nuclei with A ~ 190, 150, and 130 regions 
have been observed. But the level spins of SD bands can not be fully determined 
from the experimental measurements. The level energy formula of nuclear 
rotational bands can be used to fit transition y-ray energies within SD band to 
assign the level spins. 

E (I,K) = EK+A [ 7 ( 7 + 1 ) } + B [ 7 ( 7 + 1 ) f 

+ C [ 7 ( 7 + 1 ) ] 3 + - (1) 

where, E(I,K) is the total energy of the level with spin 7 within K rotational 
band, EK is to the energy of the band head, 7 is the quantum number of the 
total angular momentum for the intrinsic state, K is the projection of 7 onto 
the nuclear symmetry axis, coefficients A, B, and C are fitting parameters. 

In order to extend the above rotational model to SD bands the following 
reasonable assumptions are required : 

a) spins of the SD bands can be known as integer or half-integer de
pending on even or odd of the nuclear mass number A -value. 

b) all the gamma transitions within the SD bands have 
multipolarity L = 2, A7 = L = 2, which can be determined from 
measurements. 

c) spin of the SD band head, 7„ can be considered as quantized fitting 
parameter under the above conditions. 

The least-square fit can be done to the experimental level energies of SD 
bands by using rotational level energy expression (1), where 7, is quanti zed fit
ting-parameter. The correct spin of the SD band head, 7,, can be determinded 
by means of the minimum of root-mean-square (rms) deviation of experimen-

— 90 — 



tal level energies for SD bands and fitting-calculated ones. Therefore, the spin 
value of the SD band head, /„ and hence all the spins of the SD band levels 
can be assigned. Obviously, this fitting procedure is quite simple and straight
forward. The level spins extracted from these fits of 27 SD bands in nuclei 
of A ~ 190 region are obtained and compared with those of others. 


