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 In recent years most statistical theory calculations of nuclear reactions have been carried 

out by using the semiempirical level density formula proposed by Gilbert and Cameron [1] in 

1965 ，which is based essentially on the Fermi-gas (FG) model and seems to be enough to predict 

the level densities at a narrow range of excitations．However，it has been in fact well established 

[2] that the extrapolation of this formula to a wide range of excitation energies is subject 

to large errors，and that washing out of shell effects should be considered．On the other hand，

the energy dependent pairing corrections with the shell-pairing correlation seems to be only 

correctly considered by means of the microscopic Fermi-gas model or of the Extended Thomas-Fermi 

plus Strutinsky Integral (ESTFSI) model [3]，which are based on the numerical shell-model 

calculations and also on the BCS formalism．The systematics of nuclear level density depends 

strongly on the shell,pairing and deformation effects．The nuclear mass formula has been used 

to determine the ³empirical´ shell，pairing and deformation energies at the ground state，

which are defined as the corrections on the liquid-drop part in the mass formula．The most often 

used correction energies are those of Myers and Swiatecki(M & S)[4]，but the discrepancy in 

absolute values of shell corrections may amount up to 2 MeV． 

 The main aim of the present work is to find a new set of parameter systematics for both the 

mass formula and the level density formula on the basis of the new single-particle state density 

model．In this model, an analytical expression is adopted for single-particle spectra，but the 

shell-pairing correlation terms are introduced in a new way [5]．In the next sections typical 

contents and results of the present model are shown,those are physical meanings of unified 

model,systematics of parameters for the ground state (mass formula) and for the excited state 

(level density formula).
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