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Abstract 

The management-retrieval code of the Nuclear Level Density ( NLD ) is 
presented. It contains two retrieval ways : single nucleus ( SN ) and neutron re
action ( NR ). The latter contains four kinds of retrieval types. This code not 
only can retrieve level density parameter and the data related to the level 
density, but also can calculate the relevant data by using different level density 
parameters and do comparison of the calculated results with related data in or
der to help user to select level density parameters. 

Introduction 

As we know that the level density parameters are crucial ingredient in the 
nuclear statistical theory. Three kinds of the level density formulae, the compo
site four-parameter formula, i. e. Gelbert-Cameron model (G-C)[ 1] , 
back-shifted Fermi gas model (BS)[ 21 and Generalized Superfluid Model 
(GSM)[3], are widely used in the nuclear model calculations. The Nuclear Level 
Density library ( NLD ), which is a sub-library of Chinese Evaluated Nuclear 
Parameter Library ( CENPL ), has been set up at China Nuclear Data Center, 
the data file of the sub-library consists of two parts : eight sets of popular level 
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density parameters for three kinds of the level density formulae.and the data re
lated to level density, such as the S-wave average level spacing D0 at the 
neutron separation energy and cumulative number NQ of low lying level14], 
which are used to help user to select the required level density parameter. The 
management-retrieval code of NLD has been developed. It not only can re
trieve the level density parameters and the data related to the level density, but 
also can calculate the £>0 and N0 values, so that the calculated results with dif
ferent level density parameters can be compared with ones in data file and the 
required parameters can be selected. 

1 Data Files 

The NLD sub-library contains two data files, one is LRD file, which con
tains the data relevant to level density : 

D0 : S-wave average level spacing at neutron separation energy. 
N0 : Cumulative number of low-lying level. 
5*0 : S—wave neutron strength function. 
GWQ : S—wave average radioactive capture width at neutron separation 

energy. 
D0, NQ and S0 values were recommended by Huang Zhongfu et al. in 

1993£4J, GW0 values were taken from Ref. [5], These values are denoted by label 
'LRD' in the sub-library. Another is LDP file, which contains eight sets of 
level density parameters. Three of them, recommended by Su et al. ̂  ( denoted 
by label ' GC-Su' ), Gilbert-Cameron1 ,] ( ' GC-GC ' ) and Cook et 
al.[21 respectively, are used for the Gilbert-Cameron level density formula. 
Three of them comes from Huang[7] ( 'BS-H') and Dilg et al.[8] ( 'BS-HRB' 
and ' BS-RB ' ) and for Back-Shifted Fermi gas formula. Other two sets were 
recommended by Lu et al.[91 in 1994 ( ' GSM-1' ) and Ignatyuk et al.[3] ( 
'GSM-I') and for Generalized Superfluid Model. 

2 The Management-Retrieval Code 

The management-retrieval code of NLD sub-library is used for retrieving 
the required data. In addition, It also displays the basic information in LRD, 
LDP data file and NLD-sub-library and can calculate D0 and N0 values, and 
compare the calculated results. 

NLD code provides the following two retrieval ways : 
A. Retrieving for single nucleus ( SN ) 
In this case, user can retrieve D0, N0, S0 and G W0 and / or level density 
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parameters for single nucleus. Also can calculate D0 and N0 by using the dif
ferent level density and compare them. 

B. Retrieving for a neutron induced reaction ( NR ) 
NR way can be used to retrieve the level density parameters for four types 

of fast neutron calculation codes respectively, which is the same as Ref. [10]. 
At present, there are two versions of this code, one is used on personal 

computer and another on Micro-VAX II computer. 
User can start the code by running "NLD", the information concerned are 

displayed and then the corresponding "answer" chosen by you is input. The re
trieving results are displayed on the screen and stored in data file 
"OUTNLP.DAT". 

3 Conclusion 

The NLD sub-library ( Version 1 ) has been set up at CNÏDC, and used for 
nuclear model calculations and other fields. NLD sub-library contains the data 
relevant to the level density and level density parameters. It can provide eight 
sets of level density parameters for three popularly used level density formulae. 
The comparison can be done to help user to choose the parameters. The 
parameters in the data file were cumulated in past different periods. Since they 
were obtained by fitting the experimental data in those age, so they could not 
reproduce present experimental data well. The change tendency of the three 
kinds formulae mentioned above with energy is different. Therefore, it is neces
sary to recommend new level density parameters by using the update experi
mental data. Since there are no systematic parameters for B-S and GSM for
mulae, so their uses are limited. We'll do the study on the systematics for B—S 
and GSM formulae in near future. 

* The project is supported in part by the International Atomic Energy 
Agency and the National Natural Science Foundation of China. 
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Su Zongdi Sun Zhengjun Ma Lizhen 
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The sub—library MCCT.l of atomic mass and characteristic constants of 
nuclear ground state ( MCC, Version 1.1 ), which is a sub-library of the 
Chinese Evaluated Nuclear Parameter Library ( CENPL ), is an updated edi
tion of MCC—1. The mass excess, atomic mass and total binding energy have 
been updated in the data file. 

It consists of experimental and systematics mass excesses, atomic masses 
and total binding energies for 2650 nuclides compiled and recommended by 
Audi and Wapstra[1] in 1993, and calculated mass excesses for 2121 nuclides by 
Moller et al J2^ using a nuclear mass formula with a finite—range droplet 
macroscopic model and the folded-Yukawa single particle microscopic model 
in 1994. The few of them ( 181 nuclides ), calculated by Moller et al. in 
199lf3], are also collected. 

In addition, MCC-1.1 data file also contains half-life and abundance, spin 
and parity of nuclear ground state. Most of these data were taken from Refs. [4, 
5], the few of them were collected and compiled by us. 

The format of the data file, the functions and running processes of the 
management-retrieval code for MCC-1.1 sub-library are just the same as 
MCC-1 ( Version 1 ) sub-library[6'7]. 
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