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1. General information of China Nuclear Data Center

1-1 Manpower Information:
3 graduated students joined CNDC for their master degree in last year, and 2 will
come in this autumn.

Evaluation Unit Head: Dr. Huang Xiaolong 3 official staff
Theory Unit Head: Dr. Ge Zhigang 6 official staff
Macroscopic Data Unit | Head: Dr. Liu Ping 4 official staff
Data Library Unit Head: Dr. Shu Nengchuan 5 official staff
Secretary Office 2 official staff

Director: Ge Zhigang.
Deputy Directors: Dr.Chen Guochang and Dr.Wu Haicheng.

20 official staff + 5 technical support seniors (retired staff) + 5 graduated students.
1-2 Mainly Tasks of CNDC in 2012:

® New evaluations for CENDL new version.

® Neutron data library evaluations and data processing for Th-U fuel cycling
studies(Chinese TMSR Project).

® Nuclear data evaluation and benchmark/validation for ADS needs.

® Nuclear structure and decay data evaluation for ENDSF.

® EXFOR compilation for NRDC.

® Nuclear data methodology studies.

® The benchmark/validation of nuclear data libraries (CENDL-3.1, ENDF/B-VII,
JENDL-4. JEFF etc.).

1-3 Activities Information
® 2012 Conference on Nuclear Data Benchmark/Processing and Application was
held in Hangzhou city on Nov. 4-9, 2012 and more than 69 participants from



China attended this conference, more than 39 presentations received.

® Dr. Efrem Soukhovitski from JIPNR-“Sosny”, Minsk, Belarus visited CNDC on
Aug. 29, 2012.

® For foreign scientists (Drs. M.Aikawa, K. Kato, Y.Lee and N.Otsuka) from
Japan, Korea and IAEA/NDS visited CNDC on Oct. 30, 2012.

® The 2012 standing committee meeting of China Committee of Nuclear Data was
hold in Beijing on 26, Dec. 2012.

2. Nuclear Data Evaluation and Methodological Studies.
2-1 CENDL Project

® The CENDL-3.2 is the next output results of CENDL project which consists of
the neutron reaction sub-library, the activation sub-library, decay data
sub-library and fission yield sub-library. CENDL-3.2 can be used for the nuclear
engineering, nuclear medicine and nuclear science etc. fields.

® The evaluation activities (including the neutron file, fission product yield and
activation sub-libraries) of CENDL-3.2 are performing according to the updated
need from users, new nuclear data evaluation methodologies and experimental
information. The mainly contribution of CENDL-3.2 are being carried out at
CNDC, China Institute of Atomic Energy and China Nuclear Data Coordination
Network(CNDCN) and international collaboration.
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The new evaluation(preliminary) of the *’Ca(n,tot) CS and its covariance file.

2-2  Neutron Cross Section Covariance Evaluation
A covariance evaluation system, COVAC, is being developed in CNDC to achieve
the covariance files mainly for structure and fission nuclides in CENDL.
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The sensitivity calculation of the model parameters can be done by the
SEMAW code, and now we are focusing to establish a method to construct
covariance from the experimental information for structure nuclei and actinides.
Following items are studying;

1. to obtain the error information from different methods(TOF, Activation...)
of measurements.

2. to derive the systematic errors and statistic errors from exp. data.

3. to determine the correlated errors in exp. data evaluation.

As an example, the covariance evaluation of experimental data for “Cu(n,p)
measurements by activation has been performed. The errors of standard cross
sections, detector efficiency, branching ratios of y(or ) and uncertainties of target
thickness etc. were considered and analysed as correlated elements.
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The measurements of “Cu(n, p) cross sections in En<20MeV(fig.) and
exp. error evaluation of some measurements(table)
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The present correlation coefficient of Cu(n, p)

2.3 An Evaluated Nuclear Data Library(CENDL-TSMR, preliminary)
The CENDL-TSMR is used for Th-U experimental reactor design which
contained 400 nuclei (take from CENDL-3.1, ENDF/B-VII.0, ENDF/B-VII.1,
JENDL-4.0, JEFF-3.1, IAEA/ADS-2.0) which were selected by comparison with
exp. data and benchmark/validation. CENDL-TSMR also contained 21 thermal
neutron scattering evaluations, and electro-atomic evaluations for 100 materials
(take from ENDF/B-VII.1). Below table shows the content of CENDL-TSMR.
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Evaluation Method for Light Nuclei Based on R-Matrix Theory
A Full and Diagonal Reduced R-matrix(FDRR) code is developed at CNDC and
Nankai Uni. This code can be used for the experimental data evaluation for light
nuclei reactions introduced by n,p,t,(x,d,3He and °He et al. Four kinds of R-matrix
formalism are included in FDRR code:
1) Full (un-approximated) R-matrix formalism including un-diagonal elements
(the general R-matrix theory);
2) The un-diagonal elements are keeping for retained channels but only
diagonal elements are keeping for eliminated channels;
3) The reduced R-matrix theory(similar with the method used in RAC code);
4) Reich-Moore R-matrix theory.
The S-L coupling S-matrix theory is used in FDRR code. The same compound
nuclei uses one set of parameters and auto adjusting the resonance width
parameters.

All reaction channels(Cross sections, angular distributions, analyzing power)
which have the same compound nucleus are considered simultaneously including
3-body channels and those channels which has no experimental data.

As an example, following figures show the calculating and fitting results used
FDRR code for n+°Li reactions below 20 MeV.
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The comparisons of the preliminary calculation and exp. data of
the total CS (left) and (n,t)(right) for n+’Li.
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The comparisons of the preliminary calculation and exp. of
the angular distributions of "Li(n,el)

3. EXFOR Software and Database Compilation Progress
3-1 GDgraph Software
A series of digitization software(GDgraph) have been developed by CNDC, and
GDgraph-v4.4 was participated in the Benchmarking of the Digitization Software
organized by TAEA/NDS last year, and which showed a good ability and high
accuracy. After then a new vision of the GDgraph-v5.0 has been developed, and
some new functions ware added. The user's manual of GDgraph-v5.0 is preparing.
GDgraph-v5.0 will be available for EXFOR compilers soon.
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The working windows of GDgraph (partial)



3-2 EXFOR Compilation.
During the 2012-2013 EXFOR compile group at CNDC have finished Neutron:
14, Charge particle: 3 and Include in X4 database: 14. The: 11(Neutron: 3 and
Charge particle: 8) are Compiling. All these experiments were finished by Chinese
and published in the following journals and proceedings:

(1) Chinese Physics C(ENG/2007;HEN)

(2) Atom. Energy Sci. & Tech.(CHN/1959)

(3) J. of Nucl. & Radiochemistry(CHN/1979)

(4) Nuclear Physics Review(CHN/1984)

(5) Nuclear Techniques(CHN/1978;+ENG/1989)

(6) Com. of Nucl. Data Prog.(ENG/1989)

(7) Nuclear Science and Techniques(ENG/1989)

(8) Chinese Physics Letters(ENG/1984)

(9) Chinese Physics B (ENG)

(10) Acta Physica Sinica(ENG/1933)

(11) Proceedings of Conference, Workshop etc.



