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|. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL
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Cross Section

1. New evaluation of neutron file for CENDL

® New evaluation and covariance based on the experimental data for (n,tot) and (n,

o)

® Koning-Delaroche potential is utilized to calculate the neutron scattering. This

function is incorporated in the latest UNF2015

®The discrete levels are adopted as the data JENDL-4
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1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL
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New evaluation of neutron file for CENDL

56Fe(n, inl)Cross Section
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1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL

56 Fe (n.el) DA 9.94-11.96MeV
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1. New evaluation of neutron file for CENDL

Cross Section (b/sr)
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1. New evaluatlon of neutron flle for CENDL
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1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL

140,141,142,144C g

1959 H.W.Newson ~—— 1979 M.Adib(nat) =
1984 M.Ohkubo 1957 P.A.Egelstaff(nat) =
1984 H.nSA.ggrgard? —%— 1955 P. ADE/%el\lAmlﬁﬁznat%
1979 ib(nat > 1952 iller(nat
10 14OCe(n, tot) 1957 P.A Egelstaff(nat) = — 104 141Ce(n, tot) 974 J.D.Kellie(nat) ]
1955 P.A.Egelstaff(nat) 1973 E.Islam(nat) <
1974 J.D Kellie(nat) 1971 D.G.Foster Jr(nat)
1973 E. Islam(nat) 1988 J.Franz(nat) —e—
8 1971 D.G.Foster Jr(nat) ENDF/B-VII.1 —— ]
1988 J Franz nat) e 5 CENDL-3.1 ———
F/B—V —_— = JENDL-4.0 ——
CENDL 3. 1 — g JEFF-32 ——
JENDL-4.0 —— = present ——
6 JEFF-32 —— 1 8 ]
present —— (%2}
] a @ °
— - ———
4 - .
2 . of b
ol . ) L . . . . L . 0 ! ) L | ! ) ) L )
2 4 6 8 10 12 14 16 18 2 0 2 4 6 8 10 12 14 16 18 20
F. (Ma\\ F (Ma\
1959 H.W.Newson = 1963 J.T.Wells(nat) 1979 M Adlb(nat) *
1984 M.Ohkubo 1971 D.G.Foster Jr(nat) 1982 K.Knopf(nat)
12 1979 M.Adib(nat) + = 1968 F.Manero(nat) ] 1979 M.Adib(nat) =
1982 K Knopf(nat) 1958 J.P.Conner(nat) e 144Ce(n tot) 1957 P.A Egelstaff(nat) =
1979 M.Adib(nat) —=— 1952 J.H.Coon(nat) = ! 1955 P.A Egelstaff(nat)
1957 P.A.Egelstaff(nat) — = 1952 J.H.Coon(nat) - = 1955 R.S.Carter(nat)
1955 P.A.Egelstaff(nat) 1971 LAngeli(nat) - = 1949 C.T.Hibdon(nat) =
10 1955 R.S.Carter(nat) 1960 J.M.Peterson(nat) —=— 7 8 1972 W.Dilg(nat) -~ ]
1949 C.T.Hibdon(nat) ——=— 1988 J.Franz(nat) e 1952 D.W.Miller(nat)
1972 W.Dilg(nat) -+ ENDF/B-VIL.1 —— 5 1956 H.W.Newson(nat) =
1952 D.W.Miller(nat) CENDL-3.1 — = 1974 J.D Kellie(nat)
1956 H.W.Newson(nat) = JENDL-4.0 —— 5 1973 E.Islam(nat) ——
8 1974 J.D Kellig(nat) JEFF32 —— 7 = 1963 J.T.Wells(nat)
1973 E.Islam(nat) —+— present —— @ 1971 D.G.Foster Jr(nat)
@ 1968 F_.Manero(nat)
2 6 1958 J.P. Conner(nat) .
142 o 1952 J.H.Coon(nat) -~ =
6 Ce(n, tot) 106 1952 J.H.Coon(nat) = =
1971 l.Angeli(nat) —e
 gepee——— ] 80 J.M.Peterson(nat) =
——— 1988 J Franz(nat) e —
| @ ENDFB-VI.1l ——
4 9 | CENDL-3.1 ——
4} JENDL-40 ——
[ JEFF-3.2 ——
present
2 . ) L ) ) 1 ) L ) ) L . )
0 2 4 6 8 10 12 14 16 18 2 0 2 4 6 8 0 12 14 16 18 20 22 24 26 28 30
E, (MeV) E, (MeV)




1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL
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1. New evaluation of neutron file for CENDL
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1. Update photonuclear data at CNDC

Program of photonuclear data study

Start

Y

[

Experimental database

(CS of photoabsorption,

photoneutron,...)

........................

Experimental data
evaluation

Plot

ok?

Compilation for
> theoretical source codes
GLUNF to 50MeV
GMEND to 200MeV

Y

Input files preparation
for GLUNF, GUNF, GMEND

including para. by microscopic theo.

Y
Theoretical
Calculations

v

Photonuclear data file
» following standard
output of CRP

Y
Format and
physics check by
ENDF Utility

® CNDC attends the latest CRP of IAEA from
2016

® The photonuclear data of light and middle-
heavy nuclei are being evaluated recently,
and the new experimental data evaluation
and theoretical source codes compilation are
being carried out so as to fulfill the
requirement of CRP;

® The recommended data files would be
include the calculation results by:

GLUNF for light nuclei;
GUNF and GMEND for middle-heavy nuclei;

® 28 nuclei are planned to involve in this CRP
(nuclei in red are in this contract):

Update 9Be. 27A]. 51\/ 50,52,53,54Cr 54,56,57,58F@
63,65C, 90,91,92,94,96 7 180,182,183,184,186\)\/ 209Bj-

New evaluations for ©.7j 10.118:

® The microscopic prediction for the photon
strength function are performed by QRPA
simultaneously.




ll. Methodological Studies of Nuclear Data Evaluation

2-1. The evaluation of neutron data for light nuclei

v Full and Diagonal
Reduced R-matrix
theory (FDRR
code ) isunder -
development at
CNDC to generate
cross sections.

LUNF code is

planned to apply
in producing the
double differential
cross section.
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ll. Methodological Studies of Nuclear Data Evaluation

2-2. Few body theory in the nuclear data evaluation

Faddeev method for 3N reactions

1 3

V3 4

In our present scheme:

® Two-body NN interactions
are adopted

® Three Jacobi coordinates
are considered

® calculate elastic scattering,
exchange and breakup
processes on the same
footing

do/dQ (mb/sr)

n+d scattering, elastic scattering and analyzing
power, E_n=21 MeV, comparison with
experimental data

120 T L Tl

90

60

NECREETE R . adBT
0 30 860 90 120 150 180

Oc.m. (deg)

0.25 ——

0.20

0.15

0.10

0.05

0.00

-0.05

-0.10 —~

0

30 60 90 120 150 180
Oc.m. (deg)

)

CHbB;

!
f

CHINA CENTER




ll. Methodological Studies of Nuclear Data Evaluation

2-3. Fission Model Study

A primary code has been created for computing the potential surface. Improved
Strutinsky shell correction model was adopted. And the Myser-Swiatechi and LSD
formulae were used in the macro model; the Woods-Saxon and Folded-Yukawa
potential were used in micro model. We calculated the surfaces for U and Pu
Isotopes, the fig 1 showed the preliminary results of fission barriers.

> / )
\III
Ll
[ —®— Moller

> | —&— Maslov
—— Koning
—4— Mamdouh
—O— This work

0 . I . I . 1 . I . 1 . I . I . 1
228 230 232 234 236 238 240 242 244

A
The calculated inner barriers for U isotopes and compared with other works’.
Roughly, our results are close to other’s except that of Koning

pray
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ll. Methodological Studies of Nuclear Data Evaluation

2-4. Semi-empirical Model for FYD

A semi-empirical model is developed for calculating the yield mass distributions and
energy dependence of n+238U fission. The system potential energy included the
macro-energy and 2 shell corrections, corresponding to the SL, SI and SlI fission
channels. Multi-chance fissions of (n,nf) and (n,2nf) were considered. The yield was
expressed with a five-Gaussian-like formula with 13 parameters, which were
determined by fitting to experimental. The results showed the model could well
describe the mass distribution with variant incident energy and some of the yield
energy-dependences.

ey
o F
o

I 90 100 11I0 120_“‘ ’130 140 11:')0F
Mass distribution of n+238U fission compared with measured data
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ll. Methodological Studies of Nuclear Data Evaluation

2-4. Semi-empriical Model for FYD
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Fig. 140Ba, %°Zr yield energy-dependence of n+238U fission




ll. Methodological Studies of Nuclear Data Evaluation
2-5. Study of global prediction of microscopic optical potential

Isospin dependent MOP in DBHF Potential optimization through 5000 times in

approach the global simulated annealing algorithm
n, p -> 12C-208ph below 200Me
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lll. Nuclear Data Processing Code Development

Current status of Ruler

e Ruler function

Producing multi-group constants from ENDF/B files

e Ruler structure
Ruler consists of 11 modules

p 4

MainCode |

> Driver{Ruler)

> ENDF Input-Output{ENDF )
>  MathRoutines(MATH)

d System-related

Ruler

Data
Management

g Utility(PUB_SUB)

3 Mode Converte{MODE)

Resonance

v

Physics
Modules

*  Reconstruction{RXSP)
———> Doppler Broadened{DCPLER)

Self-shielded XS Productionin
}—"_-) Unresolved Range{NURD)

.| Themal Neutron Scattering

y Data Processing{TSC)

Multi-group Neutron Data

.

Interface
Modules

Processing{GAC)

>  WMS Interface{GWIMS)

)




lll. Nuclear Data Processing Code Development
Current status of Ruler

e The characteristics of Ruler
® Independent ENDF I/O module/library
® Easy for maintenance and extension
® |ess computation time

e Ruler physics
Ruler can be used for
- Generating WIMS-D/WIMS-D* format data files

o
ifny




lll. Nuclear Data Processing Code Development
Current status of Ruler

e Comparison between Ruler and NJOY
e Processing way
- Ruler: API-centric NJOY
- NJOY: File-centric |

MODER :
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lll. Nuclear Data Processing Code Development

Current status of Ruler
e Computation time

Running time (s) Speed-up ratio
Nuclide NJOY Ruler NJOY/Ruler
1-H-H,0 152.7 104.2 1.47
1-H-ZrH 410.2 365.9 1.12
1-D-D,0 157.6 1.55
6-C gatll  |_ess computation time is 1.37
8-0-16 25.9 required for Ruler 1.74
13-Al-27 70 1.63
26-Fe-56 23 19.9 1.16
36-Kr-83 57 3.1 1.84
42-Mo0-95 7 5.7 1.23
92-U-235 247.3 187.0 1.32
92-U-238 448.6 225.3 1.99
94-Pu-239 136.7 67 2.04

9

ifny




lll. Nuclear Data Processing Code Development
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lll. Nuclear Data Processing Code Development

Current status of Ruler

e Possible work to be made

e Function extension of Ruler
- Add photon processing module
- Add heating processing module
- Add more interface modules

e Modification of ENDF_IO module for new data format

)




V. Other Information

v' The mainly evaluations of the CENDL project are being carried
out by China Nuclear Data Center(CNDC), China Institute of
Atomic Energy(CIAE) and China Nuclear Data Coordination
Network(CNDCN).

v 21 staff at CNDC (permanent 21, Master 3, Ph.D 2). >10
Institutions including into the CNEDL project.

v The regular update and maintenance of IAEA/NDS mirror-site in
China with the support of NDS.

v Nuclear data services is providing to all the nuclear data users in
China and other regions by CNDC.

v' A symposium of the key fundamental study of nuclear data
organized by the National Natural Science Foundation of China
(NSFC) in Beijing on 8-9 last year. More than 90 nuclear physicists
attend this symposium. A proposal of establishing a long-term
program for supporting the fundamental studies of nuclear data
has been submitted.
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Thank you for your attention !
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