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The Newsletter reports: 

Evaluation work on particular nuclides 

. Development of codes for nuclear model calculations, and other codes 
needed for nuclear data work 

Publications relevant to the neutron data field. 

Contributions have been received from: 

BELARUS Radiation Physics and Chemistry Problems Institute. Minsk 5 

BULGARIA Institute for Nuclear Research and Nuclear Energy 7 

CHINA Chinese Nuclear Data Center, 8 
Institute of Atomic Energy. Beijing 

FRANCE Centre <Etudes Nucleaires de Cadarache 20 

HUNGARY Institute of Experimental Physics, Kossuth Lajos University 22 

ITALY Ente Nazionale Energie Alternative, Bologna 23 

JAPAN Japanese Nuclear Data Committee (Nuclear Data 31 
Center, JAERI) 

NETHERLANDS Netherlands Energy Research Foundation ECN, Petten 34 

POLAND Soltan Institute for Nuclear Studies, Warsaw 37 

ROMANIA Institute of Physics and Nuclear Engineering 38 
/Institute of Atomic Physics 

RUSSIA Russian Nuclear Data Center (Cenu Jadernykh Dannykh) 40 

Institute of Nuclear Power Engineering 41 

SLOVAKIA Institute of Physics, Bratislava 42 

UNITED KINGDOM Nuclear Physics Laboratory, Oxford 43 

USA Los Alamos National Laboratory 46 

USA National Nuclear Data Center. Brookhaven 50 



IAEA Nuclear Data Section, Vienna 51 

OECDINEA OECD - Nuclear Energy Agency Data Bank 54 

Nulcear Data Services - Online Access 60 

Distribution List 62 

The next issue of NNDEN has been scheduled for March 1996. Contributors are asked to send 
in their reports by 1st February 1996. 



RADIATION PHYSICS AND CHEMISTRY PROBLEMS INSTITUTE 

ADDRESS: Republic of Belarus, CIS, 220109, Minsk-Sosny, RPCPI 

NAMES: Bakhanovich L. A., Klepatskij A.B., Maslov V.M., 
Morogovskij G.B., Porodzinskij Yu.V., Sukhovitskij E.Sh. 

CONTACT: Maslov V.M., telefax: (0172) 46 73 17, 
E-mail: katkov% bas07.basnet. minsk.by@demos.su 

I. Recent publications and reports 

Bakhanovich L.A., Klepatskij A.B., Maslov V.M., Morogovskij G.B., 
Porodzinskij Yu. V., Sukhovitskij E.Sh., "Evaluated Neutron Data for U-233", 
INDC(BLR)-001, December, 1993, IAEA, Vienna, Austria. 

Maslov V.M., "Pairing Effects in 239-Pu(n,2n) reaction cross section", 
Zeitschrift fiir Phyzik A, Hadron & Nuclei, V.347, No.3, pp.211-215. 

Maslov KM., "Actinide Nuclear Data Evaluation for BROND and Beyond", 
presented at the Symposium on Nuclear Data '94, 17-18 November, 1994, Tokai, 
Japan. 

Porodzinskij Yu. V., Sukhovitskij E.Sh., "Neutron Absorption Cross Section by 
Actinides in the Energy Region 8-14 MeV", Yadernaya Fyzika, V.57, pp. 1923-1925. 

Porodzinskij Yu. V., Sukhovitskij E.Sh., "Realistic Hamiltonian with Allowance of 
Dynamic Octupole Deformation for Analysis of Neutron Scattering on 232-Th and 
238-U", Abstracts of the Seminar on Interaction of Neutrons with Nuclei, 26-28 
April, 1994, Dubna, Russia, p.38. 

Porodzimkz~ Yu. V.,  Sukhovitskij E.Sh., "Analysis of Neutron Scattering by Even-Even 
Nuclei with the Allowance of Octupole Dynamic Deformations of Their Shape", 
submitted to Yadernaya Fyzika. 

The following papers were presented at the International Conference on Nuclear Data 
for Science & Technology, ORNL, 9-13 May, 1994, Gatlinburg, USA, and appear 
in the Procedings of the Conference: 

KleparskijA.B., "Consistent Analysis and Evaluation of Prompt Fission Neutron and 
Gamma-ray Spectra and Multiplicities". 

Maslov KM., "Pairing Effects in Actinide (n,2n) Reaction Cross Sections" 



11. Work recently completed 

Analysis of low-lying collective positive and negative parity levels of 238-U, 232-Th, 
56-Fe and 76-Se using a deformable rotator model including soft octupole 
deformations model. 

Near-threshold behaviour of (n,2n) reactions on N-odd U, Pu and Cm targets is 
predicted, 235-U(n,2n) measured data are analyzed. 

Non-threshold behaviour of 232-U(n,f) and 236-Pu(n,f) reaction cross sections is 
interpreted within a statistical model. 

Consistent analysis of neutron capture cross sections in the range 0.01 - 5 MeV for 
U, Pu, Am, Cm nuclides. 

Statistical model analysis of deep sub-threshold and bomb-shot Cm neutron-induced 
fission cross section data in MeV region. 

m. Work in progress 

Evaluation of 243-Cm, 245-Cm and 246-Cm neutron data. 

Investigation of door-way states using strong coupling channel method with a large 
number incorporated collective levels of realistic Hamiltonian. 

W .  Work planned for the future 

Evaluation of neutron data for selected Am, Np and Pu nuclides. 

Analysis of actinide fission probabilities for symmetric and asymmetric mass 
divisions. 

The optical potential for neutron energies up to 200 MeV. 

Neutron-induced actinide fission cross section analysis above 20 MeV. 



INSTITUTE FOR NUCLEAR RESEARCH AND NUCLEAR ENERGY 
Blvd. Tzarigradsko Shaussee 72, 1784 Sofia, Bulgaria 

Telefax: 359 275 5019 

Names: N. Janeva, N. Koyumdjieva, I. Sirakov 

1. Recent Publications 

G. Georgiev, T. Madjarski, N. Janeva, "Determination of ""Sm and 14'Sm Resonance 
Parameters", Nucl.Phys. A565 (1993) 643. 

T. Madjarski, "Analysis of 4th Detector System by a Statistical Modeling Method", 
Nucl. Instr. Meth. A351 (1994) 480. 

A. Lukyanov, "Multilevel Parametrization of Fissile Nuclei Cross Sections", in Proc. Int. 
Symp. on Nuclear DataEvaluation Methodology, (Ed.) C.L. Dunford, NY, USA, 12-10 Oct. 
1992, World Scientific, 1993, pp 295. 

N. Janeva, N. Koyumdjieva, A.A. Lukyanov, "Neutron Cross Section Modeling in the 
Unresolved Resonance Region", ibid. pp339 

N.B. Janeva, N.T. Koyumdjieva, A.A. Lukyanov, "Characteristic Functions in the Statistical 
R-matrix Theory", in Proc. Int. Conf. on Nuclear Data for Sci. and Techn., (Ed.) J.K. 
Dickens, Gatlinburg, Tennessee, May 9-13 1994, American Nucl. Soc., Vol. 1, 1994, pp. 
445. 

I. Sirakov and N. Janeva, "Validation of 238U and 239Pu Resonance Parameters of ENDFIB- 
VI", ibid. Vol. 1, 1994, pp. 777. 

G.P. Georgiev, Yu.V. Grigiriev, G.V. Muradyan, N.B. Janeva, "Neutron Resonance 
Parameters of 119Sn", ibid. Vol. 1, 1994, pp. 299. 

N. Koyumdjieva, A.A. Lukyanov and N. Janeva, "Characteristic Functions in the Statistical 
R-matrix Theory", accepted for print in Zeitschn3iftfur Physik A. 

N. Koyumdjieva, "Method for Calculation of Group Neutron Constants in the Unresolved 
Resonance Region by Using the Periodical Cross Sections Structure", accepted for print in 
Bulg.3. Phys. 

2. Work in progress 

Using the characteristic function to calculate the neutron group constants and averaged cross 
sections functionals of U8U in the unresolved resonance region. 

Calculation of fissile nuclei cross sections via a transition from Reich-Moore to Adler-Adler 
parameters. The method proposed has some advantages in comparison with the existing 
similar procedure POLLA. They concern the speed of transformation, the appropriate 
optimization of resonance parameters and the accuracy of the cross sections obtained. 



Chinese Nuclear Data Center 
Institute of Atomic Energy 

P.O. Box 275 (41) 
Beijing 102413, China 

1. The evaluation of Complete Neutron Nuclear Data for Hg, Tl, Cl, Lu, Ga 

Liu Tingjin (CNDC, CIAE, Beijing) 

The complete neutron nuclear data for natural Hg,TI,CI,Lu,Ga have been evaluated in Chinese Nuclear Data 
Network. The neutron energy range is from 0.00001 eV to 20 MeV,and the files 1-6, 12-15 are included for 
most of them. The data are in ENDFlB-6 format. The evaluations are based on the EXFOR experimental data 
until 1993 and theoretical calculations with code UNF. The evaluation reports will be published in 
"Communication of Nuclear Data Progress". The evaluation were completed by Ma Gonggui (Sichuan 
University, Chengdu) for Hg, TI; Chao Jingwu (Nanjing University, Nanjing) for Cl; Wu Zihua (Fudan 
University, Shanghai) for Ga and Yao Lishan (Shanxi Normal University, Xian) for Lu. 

2. GIPS - An Intercomparison System for Gamma-Production Data 

Liu Tingjin, Wang Cuilan, Sun Zhengjun (CNDC, CIAE, Beijing 102413) 

The Program system GIPS has been developed for gamma-production data plot intercomparison. With the 
system the evaluated data (files 12-15) and corresponding experimental data can be directly retrieved from 
evaluated libraries in ENDFIB4 format and EXFOR master library respectively, processed and plotted. The 
processing includes calculating the gamma-production multiplicity and spectrum from gamma-emission 
probability arrays, calculating the gamma-emission cross section and spectrum by summing corresponding data 
of all reaction channels, calculating cross section of natural element from its isotopes' data, and some format 
transformation. The system has been used for the intercomparison of natural Fe, Cr, Ni data. 

3. Progress of Calculations and Evaluations of Cross Sections for Neutron Monitor 
Reactions up to Tens of MeV and Development of Concerned Theories and Codes 

Shen Qingbiao, Yu Baosheng, Cai Dunjiu 
(Chinese Nuclear Data Center, CIAE, Beijing, China) 

The followingprogress of calculations and evaluations of cross sections for neutron monitor reactions up to tens 
of MeV and development of concerned theories and codes was achieved. 

1) APNOM94 is a program for automatically searching the optimal neutron optical potential parameters in 
energy region up to 100 MeV for medium-heavy nuclei by means of the improved fastest falling method. 

2) SPEC is a program for calculating the neutron or charged particles (p, d. t, He3, alpha) induced reactions 
on medium-heavy nuclei in the incident energy range up to 70-100 MeV including 6 emission processes 
[l]. Various cross sections, spectra, and nucleus production cross sections can be calculated by this 
program. 

3) Calculations and evaluations of cross sections for neutron monitor reactions Au197(n,x)Au194, Au195. 
Au196 in energies of 0.5-80 MeV were made 12-41, 

4) Calculations and evaluations of cross sections for neutron monitor reactions Fe54. Fe56, Fe57, Fe58, 
FeNat(n,x)CrSl. Mn52, Mn54, Mn56 in energy region up to 60 MeV were finished [5,6]. 



5) Calculations and evaluations of cross sections for neutron monitor reactions Cu63, Cu65, CuNat(n,x)CoM, 
Co57, Co58, C060 in energy region up to 70 MeV were completed [7,8]. 

6) Since the anisotropic behavior of nucleon-nucleus scattering becomes strong with increasing incident 
energy, the isotropic picture used in previous should be generalized and examined. A discussion of a 
nucleon doubledifferential cross section calculation based on anisotropic intranuclear scattering was 
presented [9]. 

7) Double-differential cross section formulations were presented of a light composite particle projectile (d, t, 
He3 ,alpha) considering pickup type reactions with one and two particles above the Fermi sea 
simultaneously [lO]. 

8) Approach for calculating multistep direct reactions of continuum and discrete levels was proposed [ll]. 

9) Quantum molecular dynamics (QMD), which are the hopeful theoretical framework to calculate the 
intermediate energy nuclear data, is studying. This work was supported by the International Atomic 
Energy Agency under contract No.7143RB. 

References 

[ l ]  Shen Qingbiao, Zhang Jingshang, INDC(CPR)-O32IL (CNDP, 11, 28(1994)). 
[21 Shen Qingbiao, Yu Baosheng, Cai Dunjiu, INDC(CPR)-031lL (CNDP,10,53(1993)). 
[3] Yu Baosheng, Shen Qiighiao, Cai Dunjiu, INDC(CPR)-O32lL (CNDP.11,67(1994)). 
141 Yu Baosheng, Shen Qingbiao, Cai Dunjiu, INDC(CPR)-033lL (CNDP,12,54(1994)). 
[51 Shen Qingbiao, Yu Baosheng, Cai Dunjiu, lNDC(CPR)-O3ZlL (CNDP.11,31(1994)). 
[61 Yu Baosheng, Shen Qingbiao, Cai Dunjiu, INDC(CPR)-O32lL (CNDP,11,79(1994)). 
[7] Shen Qingbiao, Yu Baosheng, Cai Dunjiu, to be published. 
[S] Yu Baosheng, Shen Qingbiao, Cai Dunjiu, to be published. 
[9] Qingbiao Shen, Jingshang Zhang, Nucl. Sci. Eng., 117, 88(1994). 
[l01 Qingbiao Shen, Nucl. Sci. Eng., 117, 99(1994). 
I l l ]  Q~ngbiao Sben, Jingshang Zhang, Phys. Rev., C 50, 2473(1994). 

4. A Comparison of The Maximum Entropy Method of Analysis to The Exciton Model 
Plus The Master Equation 

(Yan ShiWei, CNDC) 

The maximum entropy method of analysis is successful in fitting experimental data. In order to reveal the 
underlying physics, we apply both method and the conventional approach, i.e the exciton model plus the master 
equation, to three cases. We have found that both approaches produce almost equally good fits to spectra, and 
yield almost the same average exciton numbers. This implies that there must be similar physics ideas behind 
the two approaches, and it should be safe to use the maximum entropy method of analysis to fit data or to 
estimate reaction cross sections. 

5.  Calculation for U-235, Pu-239,240 Neutron Induced Reaction in En=0.001-20 MeV 

(Yan Shiwei, CNDC) 

For the U-235, Pu-239,240 neutron induced reaction in the energy region of 0.001-20 MeV, the total cross 
section. the cross section of each openned channels, the elasticlinelastic scattering angular distribution and the 



secondary neutron energy spectra are calculated by using the optical model, Hauser-Feshbach statistical theory 
with width fluctuation correction and the evaporation model including the preequilibrium statistical theory based 
on the exciton model. The calculated results shows that the calculated resulated reproduce the experiment data 
very well. 

6. Progress on Optical Model Parameter Sub-library (CENPL-OMP)* 

Su Zongdi, Sun Zhengjun, Wang Chenxiang, Ge Zhigang 
(Chinese Nuclear Data Center, China Institute of Atomic Energy) 

Yu Ziqiang, Zuo Yixin @ep.of Physics,Nankai Univ., Tianjin) 

Ma Gonggui, Chen Zhenpeng 
(Inst. Nucl. Sci. & Tech., Sichuan Univ.), (Tsinghua Univ.) 

(* The project supported inpart by tbelntzmational Atomic Energy Agency and the National Natural Science 
Foundation of China.) 

Two types of the optical model potential parameter (OMPP) sets, global-regional and nucleus-specific OMPP 
sets are compiled in the optical model parameter sub-library (OMP), respectively. 

I. Global and Regional Optical Model Potential Parameter Sets 
The global-regional OMPP sets for six kinds of projectiles are collected and compiled in the first part of 
OVP ddta file respatively. There is a brief information tahle for each kind of projectile and there is an 
entry for each set of OhlPP. The basic information about each set of the global-regional OMPP are listed 
in the table and entry. 

11. Nucleus-Specific Optical Model Potential Parameter Sets 
The nucleus-specific OMPP sets for neutron projectile only are collzcted and compiled in the second part. 
A standard OMPP form has been determined. It not only can cover most of the OMPP sets existing in 
the literature at present, but also can be suited for future possible development tendency of OMPP. The 
brief information on each set of OMPP and potential parameters are listed. 

111. Management-Retrieval Code 
The management-retrieval code of the OMP sub-library is being developed at CNDC.Its basic functions 
have been decided. The code notonly could retrieve the optical model parameter sets required for a single 
reaction channel and several related channels in a neutron induced reaction respectively, but also could 
calculate the optical model cross sections and compare the calculated results with input experimental data. 

7. Progress and Activities on Chinese Evaluated Nuclear Parameter Library (CENPL) 
in 1994* 

Su Zongdi, Ge Zhigang, Zhang Limin, Sun Zhengjun, Wang Chengxiang 
(Chinese Nuclear Data Center, CIAE, P.O.Box 275(41), Beijing) 

Huang Zhongfu, Dong Liayuan, Qiu Guochun, Liu Jianfeng 
(Dept.of Phys., Guangxi University), (Zhengzhou University) 

Yu Ziqiang, Zuo Yixin, Ma Gonggui 



(Nankai University), (Sichuan University) 

I. Three sub-libraries (Version l), the atomic masses and characteristic constants of nuclear ground states 
(MCC), giant dipole resonance parameters for gamma-ray strength Function (GDP), fission hanier 
parameters (FBP), including their data files and the management-retrieval code systems bave all been 
tinished. The management-retrieval code systems bave retrieved a large amount of data required for many 
users from different research fields. 

11. The data file of the sub-library of the discrete level schemes and gamma radiation branching ratios (DLS) 
has been set up. The data and information of the DLS data file were translated from the Evaluated Nuclear 
Struchlre Data File (ENSDF). 

III. The sub-library of nuclear level density (LDL) includss two data files: the data file relative to the level 
density (LRD) and the data file of the level density parameters (LDP). The LRD file contains S-wave 
average resonance level spacing Do, strength function So and radioactive capture width at neutron 
separation energy, as well as the cumulative number No of low-lying levels. The Do and So values were 
recommended by us in 1993. The LDP file contains eight sets of the level density parameters for three 
popular kinds of level density formulas, which are the composite four-parameter formula (GC), the 
back-shifted Fermi gas formula(BS) and the generalized superfluid model(GSM). 

IV. In addition, the relevant model parameters are being studied. 

(1) In the studies on the level density, a new set of the level density parameters of the generalized 
superfluid model have been got by fitting the Do and No values mentioned above. An intercompare 
of the different level density formulas in low-lying region is being made. 

(2) In the study of Do values,a new set of Do values are being estimated and recommended according to 
the resonance data in ENDFlB6, JEF-2 and JENDL-3. 

(3) The giant dipole resonance parameters (GDRP) for the more nuclides with A<50 by fitting the 
photo-nuclear cross sections have been obtained. The systematics of the GDRP is being developed. 

V. In order to review the work progress, discuss some problems in constructing CENPL, propose and arrange 
the tasks for the next period, we held the 2nd Working Meeting on CENPL (July 1994, Chengde), as well 
as two Workshops on the level density (June 1994, Nanning) and the 2nd optical model parameters (Dec. 
1994, Tianjing). 

We also participated the 1st Research Coordinated Meeting organized by the International Atomic Energy 
Agency on "Development of Reference Input Parameter Library for Nuclear Model Calculations of Nuclear 
Data" (Cervia, Italy, 19-23, Sep. 1994). 

* The project supported in part by the International Atomic Energy Agency and the National Natural Science 
Foundation of China. 

8. Modification and Improvement of CENDL-2 

Liang Qichang, Liu Tingjin, Zhao Zhixiang, Liu Tong, Sun Zhengjun 
(CNDC, CIAE, P.O.Box 275(41), Beijing 102413) 

1) The characteristic values (thermal cross section, resonance integrals, etc.) have been added in the text in 
MFI MT451 for all evalutious of CENDL-2. 



2) The secondary neutrons energy spectra for 0-16, Na-23, Mg-0, Si-0, P-31, S-0, K b ,  Ti-0, V-51, Zr-0, 
Cd-0, In-0, Sb-0, Hf-0, W-0, Au-197. Pb-0, Np-237, Pu-239 have been modified. 

3) The total cross section for natural S. K, Ti. Ni, Zr, Sb,Hf, Pb have been updated. 

4) The gamma-production data for Ti-0, Zn-0, Zr-0, Mo-0, Cd-0, 111-0, Sn-0, Sb-0, Hf-0, Ta-181 ,W-0, 
Au-197, Pb-0 have been supplemented in the data files. 

5) The re-evaluations for C a b  and U-238 by using new model theory codes have replaced the old one in 
CENDL-2. 

6) The new evaluations for Fe-56 and natural Lu, Hg, TI have been added in CENDL-2. 

9. Homogeneous Fast Reactor Benchmark Testing of CENDL-2 and ENDFIB-V1 

Liu Guisheng (CNDC,CIAE,P. 0. Box 1, Beijing 102413, China) 

A new evaluated nuclear data file of Uranium-238 was produced. In order to test the validation for the 
CENDL-2, especially for U-238, nine bomogeneous fast assemblies were used in this testing. 

NJOY-91.91lMILER code system was applied to processing nuclear data and generating 175 group 
cross-sections in VITAMIN-J structure in the AMPX master library format from CENDL-2 and ENDFIB-VI. 
To test weighting spectrum effect on generating averaged cross-sections, three weighting functions, such as 
W-A (thermal maxwelliam + 11E + fission spectrum), W-B (thermal + 11E + fast reactor + fission + fusion) 
and W-C (VITAMING-J weighting function, option 11 of module GROUPR in the NJOY-91.91) were used in 
running NJOY, respectively. In fact, it is the correct weighting option that makes us obtain satisfying results 
about the benchmark testing of CENDL-2 for 3 homogeneous uranium fuel assemblies. 

Transport calculations of Keff and spectra indexes for these benchmark assemblies in P3 S32 and 175 groups 
were carried out by the PASC-1 code system. m presents the calculational results of Keff values for 
CENDL-2 and ENDFIB-VI. A more detail results will be published in the CNDP. 

Table 1. Results of Keff calculations 

CNDC * * ** *C* Ref. l Ref. 2 

Assembly CENDL-2 ENDFIB-6 ENDFIB-6 ENDFIB4 ENDFIB-6 JEF-2 JENDL-3 

GODIVA 1.00003 0.99946 0.99626 0.99626 0.9954 0.9934 1.0066 

FLATTOP-25 1.00142 1.00785 1.00356 1.00101 1.0007 0.9898 1.0033 

BIG-10 C 0.99541 1.01576 1.01693 1.00555 1 . W 3  0.9928 1.0038 

CIE 0.99940 1.01984 1.02101 1.00959 

JEZEBEL 1.00430 1.00056 0.99753 0.99753 0.9960 0.9952 1.0001 

FLATTOP-23 1.00187 1.00645 1.00341 1.00470 1.0026 0.9836 1.0175 

THOR 1.00925 1.00721 1.00389 1.00719 1.0056 0.9797 0.9985 



* W-C were used in generating multigroup constants for assemblies, except W-B for BIG-10. These 
results should he correct. 

** W-A were used in generating multigroup constants with resonance self-shielding processing. 

*** W-A were used in generating multigroup constants without resonance self-shielding processing. 

Ref. 1: M. Caro and S.Pelloni, Nuclear Data for Science and Technology. Berlin, Proceedings an 
International Confemce, held at the Germany, 13-17 May 1991. 

Ref. 2: Kikuchi Y., same as the Reference 1. 

10. Averaged analytical forces in intermediate and high energy reactions 

(Lu Zhongdao, CNDC) 

By use of the effective Sktyme-type potentials, we derived the averaged analytical forces which include the 
two-body Skryme force, three-body Skryme force, Yukawa force and the Coulomb force. Compared with the 
difference method,the application of the analytical forces can raise the calculation speed to 6 time and raise the 
accuracy significantly. 

11. Light particle emissions in fission diffusion process and the nuclear friction coefficient 

(Lu Zhongdao, CNDC) 

In order to include the emissions of other light particles (such as proton,alpha, ...) into the fission diffusion 
process, we give out the extensive Smoluchowski equation with the inclusion of these light particle emissions. 
We also showed the formulas for the multiplicities of these particles, with them the comparisions to 
experimental data can be made and the nuclear friction coefficient can be extracted. 

12. Progress in the Feshbach-Kerman-Koonin Multistep Compound Reaction Theory 

Li Baoxian, Su Zongdi (CNDC ,CIAE,P.O.Box 275(41) Beijing 102413) 

The three refinements to the Feshbach-Kerman-Kioonin multistep compound reaction 
(MSC) theory are given below descriptions: 

1) Angular momentum in MSC theory 

In our work,the angular momentum coupling factors are deduced in both the transition matrix element and 
the geometrical coefficient in the differential cross section formula, when the nucleon is treated as a 
spin-half particle, the target nucleus is allowed to have a non-zero spin and the angular momentum coupling 
is treated rigorously. 

2) Entrance strength function and r-stage 

Firstly, the entrance strength function can obtained in consistent way with the optical model (OM) by 
equating it to the OM transmission coefficients. Secondly, the escape widths of the equilibrium emission 



in the rstage can be evaluated the OM transmission coefficients. A unified theory formula described the 
multistep compound emission of pre-equilibrium and compound nucleus emission of full equilibrium is 
presented. The emission description of the equilibrium system is fully consistent with the Hauser-Feshbach 
theory if the pre-equilibrium emission is neglected. 

3) Two-component MSC theory 

In our work, the neutrons and protons are distinguished rigorously by isospin in wave Function. The 
formulas of double differential cross-section,damping and escape width are deduced in the two component 
theory. The two-component theory lead to (n,n) emission cross section is enhanced and (n,p) reaction 
cross section becoming smaller. The explanation is presented for Vt= 1.6Vs in phenomenological potential 
from the interaction matrix elements.1~ order to satisfy the experimental results of (n,n) and (n,p) reaction. 
R parameter (2.89) which is the rate of n-p and n-n residual interaction strength was phenomenologicaIly 
introduced in the exciton model of the two-component theory. The average R parameter is 2.75 by 
calculated without any phenomenological parameter in our work . 

13. Neutron Induced Reaction on Actinide Nuclides by Channel Theory of Fission with 
Diffusive Dynamics 

(Wang Shu Nuan, CNDC) 

14. Comparison of Consistent Dynamical and Statistical Descriptions of Fission of Hot 
Nuclei 

(Wang Shu Nuan, CNDC) 

15. Relativistic Exciton Transition Rate Calculation 

(Wang Shu Nuan, Liu Wen Qin, Ma Zhong Yu, CNDC) 



Progress and Activities on chinese Evaluated Nuclear Parameter 
Library (cENPL) in 1994* 

Su Zongdi Ge Zhigang Zhang Limin Sun Zhengjun Wan.j Chengxiang 
(Chinese Nuclear Data Center, CIAE, P.O.Box 275(41), Beijing) 

Huang Zhongfu Dong Liayuan Qiu Guochun Liu Jianfeng 
(Dept.of Phys., Guangxi University) (Zhengzhou University) 
YU Ziqiang Zuo Yixin Ma Gonggui 
(Nankai University) (Sichuan University) 

A great progress on setting up the CENPL and studies of the re- 
lative model parameters has been got for a year. Three sub-libraries 
(the first edition) , the atomic masses and characteristic constants 
of nuclear ground states(MCC), giant dipole resonance parameters for 
gamma-ray strength function(GDP) , fission barrier parameters (FBP), 
including their data files and the management-retrieval code systems 
have all been finished . The management-retrieval code systems have 
retrieved a large amount of required data for many users from diffe- 
rent research fields. 

The data fiFe of the sub-library of the discrete level schemes 
and gamma radiation branching ratios (DLS) has been set up , and the 
management-retrieval code system is being written . The data and in- 
formation of the DLS data file were translated from the Evaluated 
Nuclear Structure Data File (ENSDF). 

The sub-library of level density (LDL) includes two data files: 
the data file relative to the level density (LRD) and the data file 
of the level density parameters (LDP) . The LRD file contains S-wave 
average resonance level spacing Do , strength function So and radio- 
active capture width at neutron separation energy,as well as the cu- 
mulative number No of low-lying levels. Do and So values were recom- 
mended by us in 1993 . The LDP file contains eight sets of the level 
density parameters for three popular kinds of level density formulas, 
which are the composite four-parameter formula(GC), the back-shifted 
Fermi gas formula (BS) , the generalized superfluid model (GSM). The 
management-retrieval code system of this sub-library has achieved a 
great progress. 

The data file of optical model parameter sub-library (OMP) inc- 
ludes two part: the global and regional optical model parameters and 
nucleus-specific ones. The first part has had an initial scope , and 
another has appeared in an embryonic form . The management-retrieval 
code has achieved a great progress. 

In addition:, the relevant model parameters are being studied. 
In the studies on the level density , fitting the Do and No va- 

lues recommended by us, we got a set of the level density parameters 
for the generalized superfluid model for 249 nuclides ranging from 
41-Ca to 250-Cf. There are parameters of ourselves for the three po- 
pular kinds of level density fumulas, and intercompare of the diffe- 
rent level density formulas in low-lying region has been made. 

In the study of Do values,a new set of Do values about 336 nuc- 
lides ranging from 16-N to 254-Es have being estimated and recommen- 
ded according to the resonance data in ENDF/B-6, JEF-2 and JENDL-3. 

Except that, we have extracted the giant dipole resonance para- 
meters (GDRP) for the more nuclides with A<50 by fitting the photo- 
nuclear cross sections and the systematics of the GDRP will be deve- 
loped. 



In order to review the work progress , dicuss so.ne problems in 
const~cting CENPL,propose and arrange the tasks for the next period, 
we held the 2nd Working Meeting on CENPL (July 1994,Chengde),as well 
as two Workshops on the level density(June 1994,Nannin.j) and the 2nd 
optical model parameters(Dec. 1994,Tianjing). 

We also participanted the 1st Research Coordinated Meeting or- 
ganized by the International Atomic Energy Agency on "Development of 
Reference Input Parameter Library for Nuclear Model Calculations of 
Nuclear Data" (Cervia, Italy, 19-23, Sep. 1994). 

* The project supported in part by the Internatiorial Atomic Energy 
Agency and the National Natural Science Foundation of China. 
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Here the prpgress on the OMP sub-library of Chinese Evaluated 
Nuclear Paramete~ Library(CENPL) will be presented.For convenience 
of setting up data file and retrieval, we divide the optical model 
potential parameter (OMPP) sets into two parts, in which two types 
of OMPP sets , global and regional OMPP sets and nucleus-specific 
OMPP sets are compiled respectively. 

I. Global and Regional Optical Model Potential Parameter Sets 
The global and regional OMPP sets for six types of projectiles 

are collected and compiled in (1)-(6) of this data file respective- 
ly. There is a brief information table, which includes authors!pub- 
lished date,mass region of target nucleus,energy region of incldent 
particle , spherical or deformed (S/D), local or nonlocal(L/N) and 
fitted experimental data types,for each type of projectile.There is 
an entry for each set of OMPP , and each entry contains 13 subjects 
denoted by different keywords. They are "Entryrt, uTital'l, ftAuthorstf, 
"Af f il . " , "Ref. It , "Projectile", "Nucleus Region", "Energy Region", 
"Potential" , "Parameters" , "Primary Data" , "Optim. Methodtt and 
"C~mments'~. 

11. Nucleus-Specific Optical Model Potential Parameter Sets 
The nucleus~specific OMPP sets for neutron projectile only are 

collected and CO piled in this data file . The brief information on r each set of OMPP and potential parameters are listed. The brief in- 
formation contaihs target nucleus, neutron incident energy, spherical 
or deformed (S/D) , fitted experimental data types and made model 
calculations , deformed parameter and standard abbreviation of re- 
f erence. 

A standard OMPP form has been determined.It not only can cover 
most of the OMPP sets existing in the literature at present , but 
also is suited for future possible development tendency of OMPP. 

111. Management Retrieval Code 
The management-retrieval code of the OMP sub-library is being 

developed at CNDC . The its basic functions have been decided . The 
code not only could retrieve the required optical model parameter 
sets for a single reaction channel and several related channels in 
a neutron induced reaction respectively , but also could calculate 
the optical model cross sections.Therefore this code should include 
two optical model codes for the spherical and deformed potential 
respectively , and could compare the results of the optical model 
calculations from different parameter sets with input experimental 
data. 



PROGRESS IN THE FESHBACH-KERMAN-KOONIN 
MULTISTEP COMPOUND REACTION THEORY 

Li Booxion Su Zongdi 

China nuclear data center ,CIAE 

P.O.Box 275/41) Beijng 102413. P. R. China 

The following Four refinements to the Feshbach-Kerman-Kioonin 
multistep compound reaction M S C )  theory are given below descriptions: 

1.Angular momentum in MSC theory 

The original FKK theory "' . treaded the nucleons as being spinless and 
assurrred that the target nncleus spin is always zero, so the double-differential 
cross section formula and the transition matrix elements are given in the l-s 
coupling . In  our work,the angular momentum coupling factors are deduced in 
both the transition matrix element and the geometrical coefficient in the 
differential cross section formula, when the nucleon is treated as a spin-half 
particle ,the target nucleus is allowed to have a non-zero spin and the angular 
momentum coupling is treated rigorously .Thus a multistep compound 
formalism with the spin-half particle and the angular momentum coupling 
treated the in i-j representation has been deduced. 

2.Entrance strength function and r-stage 

First!y , the entrance strength functicn cen obtained in mcre consistent 
way with the optical model (OM) by equating it to the OM transmission 
coefficients;secondly the escape widths of the equilibrium emission in the 
r-stage can be evaluated the OM transmission coefficients to describe the emis- 
sion from the equilibrium system in full consistent with the Hauser-Feshbach 
theory .A unified thcory formula described the multistcp compound emission of 
preequilibrium and compound nucleus emission of  full equilibrium is presented. 

The entrance strength function of primitive formula" can be replaced by 
OM transmission coefficients as the formation factor of a compound system 
.Thus, the results of MSC theory are consistent with OM and are restricted by 

OM if the direct reaction can be neglected. 
When full equilibrium in the r-stage has been established , the detailed 



balance principle is justifiable ,the escape width and total width can be evalu- 
ated by the transmission coefficient of OM in the r-stage too . 

In view of the refinements mentioned above ,  a unified formula for the 
MSC of pre-equilibrium emission and compound nucleus emission of full equi- 
librium is presented in the representation 1-1 coupling. 

3.Two-component MSC theory 

In our work , the neutrons and protons are distinguished rigorously by 
isospin in wave function.Bccause the two-body residual interaction is of 
zero-range and the wave-function of compound system must be antisymmetry 
, if the nucleon spin is 1 / 2 and the neutrons and protons are not 
distinguishable, the total spin of the system of interaction two nucleons must be 
zero. If the neutrons and protons are distinguishable ,then the total spin of the 
system can be zero or one,so the interaction matrix elements3 become complex 
more . The formulas o f  double differential cross-section ,damping and escape 
width are deduced in the two component theory. 

The two-component theory lead to (n,n} emission cross section is en- 
hanced and (n,p) reaction cross section becoming smaller .The explanation is 
presented for V, = 1.6V, in phenomenological potential4 from the 
interaction matrix elements.In order to  satisfy the experimental results of (n,n) 
and (n,p) reaction , R parameter5 (2.89) which is the rate of c-p and n-n 
residual interaction strength was phenomenologically introduced in the exciton 
model of the  two-component theory .The average R parameter is 2.75 by calcu. 
lated without any phenomenologicalparameter in our work . 
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3).Li BaoXian , Master's thesis (1994), CIAE. 
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