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A method is developed for exact treatment of the general pairing problem 
in a finite Fermi-system. The method is based on SU(2) quasispin algebras 
that are present in the problem. We show examples of practical applications 
of the method and its comparison with approximate treatments. 

Pairing correlations play an essential role in nuclear structure properties including bind- 

ing energies, odd-even effects, single-particle occupancies, excitation spectrum, electromag- 

netic and beta-decay probabilities, transfer reaction amplitudes, low-lying collective modes, 

level densities, and moments of inertia [l-3]. The revival of interest in pairing correlations 

is related to studies of nuclei far from stability and predictions of exotic pairing modes 

[4,5]. Metallic clusters, organic molecules and Fullerenes are other examples of finite Fermi 

systems with possibilities for pairing correlations of the superconducting type [6]. 

The conventional description of pairing in small systems usually employs the classical 

BCS approach [7] used in theory of superconductivity. This approximate solution has a 

very good accuracy for large systems and becomes exact in the asymptotic limit [8]. The 

major drawback of the BCS is violation of particle number conservation, which gives rise 

to deviations from the exact solutions for small systems. Various ideas have been suggested 

to correct this deficiency, such as the particle projection technique [20], number projection 

mean-field methods (10-121, stochastic number projection [13], statistical descriptions [14], 

treatments of residual parts of the Hamiltonian in the random phase approximation [15,16], 

and recurrence relation methods [17]. These methods have found only a limited number 

of practical applications; for some approaches the obtained results did not manifest the 

desired accuracy whereas other methods are limited by practical complications. BCS-like 

approximate theories have a number of other deficiencies when applied to small systems. 
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