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Nuclear reaction data evaluation expe

~)

CHINA, NUCLEAR DATA CENTER

Nuclear Reaction Theory(R matrix) and FDRR Code - light nuclei

FDRRi.dat: control the key paras.

2: FDRRi.dat

**7np, DST, NDX *3 Para. Num., steps

111 15.6 -1
I Wt:chi2-ntot, Wcs(@-Nreta)

101180

| Wang(1-Nang) Weights for channels
! WPoL(1-NPolL) Different projectiles

0

8.1
((WCSc(Tc,k),k=2,Ncreta(Ic)),Ic=1,Nchar)

B0 e
((WeAng(Ic,k),k=1,Ncang(Ic)),Ic=1,Nchar)

(%)

WcPol(Ic,k)

input data

1.92980498
. 76847541
18.762070389

-7.909062971
-8.466772771
6.091134544

FDRRk.dat: levels and exp. data

FFDRRK. dat
{ca Kred Kdel Nchar Nlevt Nlevp IEcL
4 1 3 3 |
Ele (1-N1 "I.]

Nlevt)

NI

3

NIPip

]
AJI(1-NIPi)

Nreta
3
Nehant
3

1

100

w

Ll

nl) cross section of n

+"Li reaction

20862 1976 DB Gayther
€ 30651 1983 C.M Barte
32544 2006 Guohui Zhang
FDRR .

10378 1974 W.P Poent

reduced R-matrix method
Full R-matrix method
Un-diagonal energy shift

reduced R-matrix method

»Angular distribution

»Analyzing power

Gf‘w’.‘{.‘D‘ 0. CII'J1 '3"[”
m Full and Diagonal Reduced R-matrix
v ¥ . ¥
4 methods Light nuclei in 1p-shell Channels

> MLBW - B B R

LBW and reduced R Upto9F (n,tot),(n,el),
matrix method (n,non),(n,y)
» Diagonal energy shift .Cross section : g

(n,int),(n,p),
(n,t).(n.X)

Defined by
user
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Nuclear Reaction Theory and LUNF Code - light nuclei

LUNF can be used for all CS cal. of n+ ®7Li, ?Be, 1011B, 12C etc. with ENDF/B6 output. En < 20/30MeV,
double-differential CS.

KTEST KOPP KDDCS KCOMP KENDF
1 [} 1
AT K EF CE1l (M1 CE2
L uu uJ NNN N FFFFFFFFFFF 3 6.01512075 1lee. Jg. 0.8 0.1 .1
LL uu u NNNN FFFFFFFFFF MATERIAL NUMBER
(UL uu uu NN NN N FF 325
LL uu uJ NN NN N FFFFFFFFFF NUMBER OF INCIDENT ENERGIES 'NOE' AND ENERGIES 14MeV=83
LL uu u NN FFFFFFFFFF . 103 [}
LL uu uu \ NN NN ¢ 1.E-11 @.eele 25 ©.0050 ©.0975 0.0100 0.0200 ©.0300 ©.0400
LL uuuuuuuuuuy \ NNNN @ @.0600 7 0.0%00 ©.1000 ©.150@ @.2002 0.3000 ©.4000
LLLLLLLLLL  UUUUUUUUU NNN [ 9.6000 @. . 0.9000 1.0000 1.2500 1.5023 1.7223 2.0000
2.8500 2 2,5528 2.7431 2.7674 2.9192 3.e@ee 3.1820
3.5031 3 4.0500 4.9869 4.1603 4.2002 4.3180 4.3204
4.6708 4. . 5.2546 5.4000 5.7000 6.0000 6.5000 6.8000
7.4700 8.5000 B8.9600 9.0000 9.3415 9.588@ 95.9253 10.eee0
FOR (N+Li6) 10.1000 18.750 11 11.500@ 11.6770 12.@400 12.261@ 12.5000 12.94@0 13.0000
13.5600 13.940 14, 14.1000 14,2000 14.6000 15.0000 15,1800 15.4000 15.7640
AUTHORS : ZHANG JING-SHANG 16.8000 16.580 16.931@ 17.0000 17.5000 17.552@ 18.8000 18.8990 18.5000
15.0000 19.5080 20.000

I INPUT MET(I), I=1,MEL
) e @

2]
e e 2}
e 2} 1

o @
o ®

(CNDC, BEIJING 102413) 2006

Jbni1e2413, 2006/

[ )
SR
®0 0O
COR OO
cOo0eO®

e 1
THIS CODE IS USED FOR CALCULATING OF FAST NEUTRON REACTION INPUT COEFFICIENT OF THREE BODY BREAK-UP OF Li7
DATA OF N+Li6 BELOW 20 OR 3@ MeV. ©.08002 0.20EED 0.90EEP ©.P0E0E 0.GER0R ©.POE00 B.0BPRE O.BEERD ©.90EER ©.00000
©.00002 0.20000 0.00000 @.00000 0.0ER00 0.00000 0.00002 0.GEEAD 0.00000 @.00000
INCLUDING ALL KINDS OF CROSS SECTIONS ©.08008 .0EER0 0.0000P ©.POOEE 0.GO000 0.0PERO ©.0PRBE 0.35714 ©.39544 ©.48269
TOTAL, ELASTIC SCATTERING AND NON-ELASTIC SCATTERING 48373 0.44216 8.45843 8.47619 ©.48523 ©.48848 0.49485 0.49474 8.49916 9.50003
AND ALL KINDS OF REACTION CHANELLS 0.49917 0.49882 0.49853 0.49790 ©.49751 0.49624 0.49621 0.49397 ©.49159 0,48922
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Nuclear Reaction Theory and UNF Code — medium heavy and FP

Optical model potential Unified Hauser-Feshbach & exiton model

Phenomenological method Hauser-Feshbach .
- Jr dependent pre- Spherical DWBA

Koning-Dec(2003) Fluctuation maep P P
CH89 (1989) Fission equilibium theory Deformed/coupled
Becchetti-Greenlees (1969) Y emission Exciton model channel
Coupled channel (in research) Level density Kalbach syst. Rotation(soft, hard)
Microscopic method GC + Ignatyuk . Comp. particle emis. (in Research)
CT Potential (2016) HFB approach (inRe.)| | = Vibration
Pot. via SHF (2014) Giant resonance
JLM model (1977,1998) recoil

Incident energy of projectile: E < 20MeV;

Incident particle: n, p, gamma(50MeV);

Target: stable and unstable nuclei near to beta valley
Output: ENDF-6 format; MF = 1-6,12-15;

MEND for incident energy E < 200MeV is also parallel being developed by Nankai University.
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Nuclear reaction data evaluation expe

Reaction channels considered in UNF code

No. Channels KOP KTYPI KTYP2 KGD KCH
0 (n.y) 0 0 0 0
| (n,n") ] 1 | | |
2 (n,p) 2 2 2 2 2
3 (na) 3 3 3 3 3
4 (n,’He) 4 4 4 4 4
5 (n,d) 5 s 5 5 5
6 (n,t) 6 6 6 6 6
7 (n,2n) [ [l 1 7 7
8 (n,np) 2 e 2 5 8
9 (n,nax) 3 B 3 8 9
10 (n,pn) 7 2 | 5 8
11 (n,2p) 8 2 y 9 10
12 (n,an) 9 3 1 8 9
13 (n,3n) 1 1 1 10 11

5/23



& nEpzeneRRR

DERE cy IT! TOMI n
ENNE CHINA INSTITUTE OF ATOMIC ENERG'

Nuclear reaction data evaluation exp@

CHINA, NUCLEAR DATA CENTER

Input :

Target:ground
state/iso state

No.of En.

Calculate the
special En. point

UNF: input fil

es

KTEST: single En or multiple(1/0)
KOPP: OMP output (1/0)
KDDCS: DDX output(1/0)

Z u] u] 1 1 1 [a] 1

1 ETEST KOPP EKEDDCS EKGYD KENDF ECCV KOUT

KGYD: g production(1/0)

2 THE STATUS OF TARGET 1: GROUND STATE
41

& THE NUMVER OF ISOTOFES

g1l

7 THE CHARGE NUMEER OF THE NUECLEUS
=]

9 MASS NUMEBERS OF EACH ISOTOPE

10 58

11 ABTNDANCE OF EACH I3OTOFPE
lz 1.000000

13 MATERIAL NUMEER

4 ZBZ5
BER OF INCIDENT ENERGIES, 'NOE'

u]
< 2.52e-5 0.00s
5 0.0639 0.100 0.200
19 0.45935 0.500 0.e00
62 3 1 1
63 1 3 1
64 1 3 1

=

o.010
0.300
0.6587

ISCOMERIC STATE

0.050
0. 300

KENDF: ENDF/B format(1/0)
KCOV: COV cal(1/0)
KOUT: output all the details besides results

,'EL(I),I=1,MEL AND MET(I), I=1,HMEL

0.6603

j Incident En.

Paras. for output control

L:only XS

2:XS and DA

3:XS and DA and DDS, g-production
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Nuclear reaction data evaluation expe

CHINA NUCLEAR DATA CENTER

Nuclear Reaction Theory and UNF Code — medium heavy and FP

Calculation system for FP nuclei
(CENDL-3.1t0 3.2)

sunf2unf.pl Convert sunf->unf

Batchcal Produce unf.newunf
: Auto-produce inputs SEMAW.in,
batchmincard.pl DPPMLin, Min.in , sys.dat, exp
Correctmin Correct the energy margin of min.in

Produce the direct reaction cross

getl4MevCSInl | . ion based on

batchmincard14.pl | Adjust DWUCK para. to fit 14MeV

NDPIot Plot the figures for 10 reactions

ZE WAF 8% WAFE #EE BAF 7R
12-MG-24 UNF 32-GE-T0 UNF 39-Y-89 SUNF 41-RU-102
12-MG-25 UNF 32-GE-T71 UNF 39-Y-91 SUNF__ |44-RU-103
12-MG-26 UNF 32-GE-72 UNF 40-ZR-90 UNF 44-RU-104
14-51-28 UNF 32-GE-73 UNF 40-ZR-91 UNF 44-RU-105
20-CA-40 UNF 32-GE-74 UNF 40-7ZR-92 UNF 44-RU-99
22-TI-46 UNF 32-GE-75 UNF 40-7ZR-93 SUNF__ |45-RH-103
22-TI-47 UNF 32-GE-T6 UNF 40-7R-94 UNF 45-RH-105
22-TI-48 UNF 32-GE-T7 UNF 40-ZR-95 SUNF__ |46-PD-105
22-TI-49 UNF 32-GE-78 UNF 40-ZR-96 UNF 46-PD-108
22-TI-50 UNF 33-A5-75 UNF A1-NE-93 SUNF  |48-CD-113
2B-NI-58 UNF 33-AS-TT UNF 41-NE-95 SUNF__ |19-IN-113
28-NI1-60 UNF 33-A5-T79 UNF 42-M0-10( UNF 49-1IN-115
28-NI-61 UNF J6-KR-83 SUNF__ |42-M0O-92 UNF 51-5B-121
2B-N1-62 UNF 36-KR_84 SUNF_|42-MO-94 UNF 51-5SB-123
28-NI-64 UNF 36-KR-85 SUNF__ |42-MO-96 LUNF 51-5B-125
29-CU-63 UNF 36-KR-86 SUNF __ |42-M0O-98 UNF 52-TE-130
29-CU-65 UNF 38-5R-88 SUNF__ |43-TC-99 SUNF__ |53-1-127
31-GA-69 UNF 38-5R-89 SUNF __ |44-RU-100 SUNF |53-1-129
31-GA-T1 UNF 38-5R-90 SUNF  [44-RU-101 SUNF |53-1-135 I

1ZEE SN 1ZEE BN ZEE SN
54-XE—-123 SUNF 57-LA—-139 SUNF 62-5M—-149 SUNF
H54-XE-124 INF 58 CE-141 SUNF 62-5M-150 SUNE
S54-XE—-129 H58-CE—-144 G62-5M—-151 SUNF
S54-XE-131 59-PR—141 62-5M—-152 SUNF
54-XE—-132 G60-ND—142 62-5M—-154 SUNF
54-XE-134 GO-ND—143 G63-EU-151 SUNF
54 X135 60 ND 144 G3 EL 153 SUNIF
H54-XE-136 60-ND—145 G3-EU-154 SUNF
55-C5-133 60-ND—-1416 63-EU-155 SUNF
55-C5-134 60-ND—-147 64-GD—-152 SUNF
55-C5-135 60-ND—-148 64-GD—-154 SUNF
55-C5-137 60-ND-150 G4-GD-155 SUNF
HE-BA-130 61-PM-147 G4-GD-156 SUNF
56-BA-132 61-PM—148 64-GD—-157 INF
56-BA—134 61-PM—148m 64-GD—-158 SUNF
56-BA-135 G61-PM—149 64-GD—-160 SUNF
56 BA 136 62 5SM 144 GG DY 164 SUNE
H56-BA-137 62-5M-147
56-BA—138 62-5M—-148
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CHINA NUCLEAR DATA CENTER

New fission reaction code — FUNF-2020

+ Multi-humped fission

FUNFiZIR 232+ B Ui &

A1 : FUNFDAT
BN AE S
iz, [OREIER,
R G RR AL
1. AZiER ALY

2, BEREE. WE

( HRETHER >
FUNF

TRERANAX
SUB READB

BEH
3. fu2mEfhE
3, WESHE
$IAE2 : FOIR.DAT
NILRERE Rz
%AqE&B’lE%&FZ ET prnrreny
MLHURS & E
B, U2REREE
FHEEH
SUB INPFIS
v
AFRETE (0PTIC)
ATEFTERER
FHEHE
SUB OPMOD(S)
L 2
EEATHRELANAN

FF it Hoamma i 1
PRI
SUB ANGLC(ktest)
THHF R 7 2HEA R
SUB QXaP

Reaction

FHEAGRER
LE=1

EL(LE)<EHF
#[EHause-FeshbachZ21f

EHF-1<EL(LE)<EHF+1

HFHAREROR
EHF

TR A
SUB TRANDK

g}
SUB REACST(LE)

THLHKE. NS
B EHBURENZELR
SUB QCSTEL

4

BHause-HeshbachT2i¢ F0:3 FA5 &I

HHEGHRUENATE JEHEEHF-1 FOEHF+1 B 8 B BIBI KT
H AR
SUB QWTJP(LE,AOP KS) Ks-1, 28F
AREE
HHEERREHATE
THHE—RE T &A@ He AL BT

REBTBIFLERT
ATBARER
MEL

Ho

izl
FUNF.OUT,B6.0UT

Xt
SUB OUTPUT

channels considered in FUNF

EL(LE)>EHF

KS=07¢

Ed
HEEE v

HHESHZEENAE
FEAEYERAT
SUB QWTJP(LE,AOP,KS)

R AS—
HH—REF R A REA

At PR B SUB QUTIP(LE,AOP KS) P RA S A
SUB STEP1(LE,KS) T SUB STEP1(LE,KS)
HHOS B v HHOS S IILNTE
A HH—RHT & MR A FEREA @
SUB FISFIS SUB STEP1(LE,KS) SUB FISFIS
HHOSSBELNFEET
'SUB FISFIS
R
SUB DSMOOT(LE)
WHAEALHNRENS (D68 6H
W) O
SUB ELAST(LE,AOP)
R HREAS HH= T & HER@R S
FNHHREA BE FHIHHRES K@
SUB STEP3(LE) SUB STEP2(LE)
HHOS S BULNFBRT HHAS2HELNFBET
SUB FISFIS 'SUB FISFIS
No. Channels No Channels No. Channels
0 (n.y) 4 (n,d) 8 (n,f)
I (n.n') 5 (n,1) 9 (n,nf)
2 (n,p) 6 (n,2n) 10 (n,2nf)
3 (n,a) 7 (n,3n)

Fission barrier of n+23U

7 T

61 4

sk 4

4 4

Sl . -0 N
AN
3F N
AY

2t foA
empirical barriers .
EMPIRE-fisbar eed

1+ This work Vp—
HFB-fisbar =]
HFB2007

0 1 1

0 2 25 3

o MT=18 (n,fission)

ol

001

0001

o

EVev]
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Input

fisbardat x fisinp x FUNF.DAT x
KTEST, KERDF, KFI, KSEN, KSTS, i fisty

0 1 0 0 1
A, T, MIT,CK, EF, CEL, DGA, alink

¢ 235 92  235.0439240 2000.000  3S.000 0.080
MATERTAL NUMBER

0.150 1.000

1235
THE STATUS OF TARGET 1: GROND STATE >1: ISOMORIC STATE
1

NUMBER OF INCIDENT ENERGIES AND ENERGIES
56 0

0. 100000E-10 0. 100000E-01  0.200000E-01  0.300000E-01
0.600000E-01  0.7OOOOOE-01  0.800000E-01  0.900000E-01

0.334230E+00  0.416S80E+00 0.S512080E+00  0.610710E+00
0.900000E+00 0. 100000E+01 0. 1SO000E+01 0. 200000E+01
0.350000E+01  0.400000E+01  0.450250E+01 0. SOO000E+01
0.STO000E+01  0.5S0000E+01  0.600000E+01 0. 8SO00QE+01
0.800000E+01  0.S5S0000E+01  0.S00000E+01 0. 9SO000E+01
0.110000E+02  0.11S000E+0Z  0.120000E+0Z 0. 12S000E+02
0.140000E+02 0. 14S000E+0Z 0. 1S0000E+0Z 0. 160000E+02
0. 190000E+02 0. 200000E+02
31 1 %1 11 1111 11
1t 1+ 1 1 1 1 1 1 1 111
1 1 1 1 1 1 11 1 1 11
l 1 l. 1 1 1 l 1 1 1 1 1
1 1. 1 1 3
EN’!RGY BUlI‘N'D OF HF CA!.Z[IIATIDH
MTGLBS
30.0 60.0 90.0 120.0 150.0 0.01
BINDING ENERGIES (0:7)
0.00000 6.54582 T.17830 -4.57246
5. 29761 6.84576
LEVEL DENSITY PARMIETERS (0:10)
4 28.624360 18. 437017 T.248584
Cﬁ 32. 587002 29.112480 30. 165726
PAIR comcrmx VALVES (0:10)
8686 0.085980 -0.011141 1.129761
D 114415 -0. 669505 -0. 097520 -0. 162096
PARAMETERS OF GIANT RESONANSE MODEL (©:7) CSG, EE, 66
4 0.2218 7100 0.4146 0. 4235 0. 6800 0.3521
0.7649 0 0595 0. 4954 0. 4582 0.0283 0.0777

10. gz27 9.0997 13.2292 11.0470 13.1051 13.1891

13.5810 13.8500 13.4922 13.8617 13.1S30 L
3.4389 2 <271 5 1321’ 2 5941 4 9888

4 4. 5560 6766 4. 9671

4 IFY‘HT 'l'M! RESIDUAI. zxcxm‘mu IN!RG‘E "!REXEIT"

: BIII SIZI IN GAMMA PRODUCTION
4 10
FISSION BARRIER (3) AND CURVATURE PARMIETER (3)
E

25940 5 621008 6. 262088
1. 159844

CD!F!’IEI!TS Cll' !ISSIU“ l.'EV!L DENSITY CKF (3)
4.197341 2.6852831

© DATA GF PISSIDN CROSS SEETIDNS
DISCRETE LEVEL NUMBER FDR ALL EESIDUAL NUCLEI (©:7T)
20 40 1 20 2 6 1 1

FOR @2 U 93w

3.2167
5. 0255
4.9727

0. 400000E-01
0. 103440E+00
0. TOODDOE+00
0. ZS0000E+01
0. 550000E+01
0. TOODOOE+01
0. 100000E+02
0. 130000E+02
0. 1T0000E+02

11.02910
27.226789
31. 875702

1, 265677
-0. 269447

0.3281 0.

0.2852 0
11.1200 11
15.05% 10
2.5170 2
4.6233

Fission barrier of n+***U with double humped fission barriers

FUNF; mput files » : ; ‘

= fisbar.dat x fisinp % FUNF.DA™

1, 4
192 239 3 1 6.64 0.76 5.96 0.47 1.40 1.00 L ot

fisbar.dat x fisinp x FUNF.DAT X st 1

B 30 200 3000 300 58 B8 F o)
©# FISSHL FISOPT FISEAR FISDEN FISDIS FISNOD FISTGA
0 1 1 1 0 0

: #FISSHL: controls treatment of the fiszion channel for nucleus 3
4 0 adwvanced low—energy fission treatment with multi-humped bar 1.00
S #FISOFT: controls subbarrier effectz for nucleus 2 1
0 no subbarrier effects
1 zubbarrier effects conzidered T

8 2 subbarrier effects considered including isomeric fission and gamm
= #FISBAR: controls origin of fission barrier data for mueclens
3 10 -1 fizzion barrier given by ' fisbar. dat’ “u s i 1% 2
internal EMPIRE fission barrier library &
BIPL-3 empirical fission barrier
Parabolic approximation deriwed from numerical REIPL-3 HFE
one-dimension non—parabelic numerical RIFL-3 HFE
15 one-dimension non-parabelic numerical SETAX
¢ #FISIEN: controls lewel density at =saddle points for nmeleus
7 0 EGSM

1 Gilbert—Cameron

3 HFE microscopic caleulations
#FISDIS: controls dizcrete tranzitional states

0 no dizcrete states above fiszsion barrier

1 dizscrete states above fizsion barrier
#FISMOD: controls multi-modality of fission for nmeleus
0 =ingle modal fission
1 2 modes multimodal fission
2 3 modes multimodal fiszion
27 #FISTGA: Gamma transition probability for the izomerie gamma cascade in the zecond well.

ganse

first barrier W—
first well
second barrier

oa
age

oocoococoooo
Bosaa

PRy =]

For evaluation of cross section, the orthogonal polynomial fitting code SPF
developed in CNDC or GMA were used if there are enough measurements. While
only a few data were found, the evaluation was performed by means of theoretical
calculations using APMN+UNF/FUNF or EMPIRE/TALYS. Sometime the systematic
analysis codes developed by CNDC were also considered.
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Nuclear reaction data evaluation exmde

Experimental data collection
EXFOR, NSR, Searching engine...

Plenty of
{v} exp. data

Non-mode
dependent

evaluation
/ Experimental data selection, \
correction, normalization

N

Evaluation and processing
for exp. Data with individual COV.
(SPCC, CURVEFIT...)

COV evaluation of Exp.
uncertainty and correlation (ASEU,
ENDFCOV)

Scarce of
exp. data

/ Model parameters determination for
structure or fission nuclei
(UNF, FUNF, DWUCK, ECIS)

s -

Sensitivity calculation for reactions
(SEMAW)
e

Covariance of model parameters
(COVAC, Least Square methodology)

Covariance of reactions C.S.
k (COVACG, linear error propagation)

Optical model
Direct reaction
Compound nucl.
~ 40 parameters

NjOY
Processing &

S/U analysis

—/|_ CENDL __

Correlations among single (or multiple) set(s) of experimental data are vital elements to get an ‘honest’ covariance.

10/23
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Non-model dependent evaluation : Experimental COV construction via
considering all the uncertainties sources.

ASEU2.0 : SRLIE. SRNEEFGEESERSITAER ASEU2.0 : SRR, SRNBHEABERRRSTIER

&Em“'7m$ﬂL@ﬂ orFE ) BRRETE ALt EIaN , BEE—NY  BUATIRE | ATEAITERIER ( mTﬂ)Vﬁﬁﬁ@t@iﬁﬁﬁ%ﬁﬁ,#ﬁﬁ—?%
!ﬁ?&m%% nn ru i %JEEZ_]—_]JJ.J!“EH% nn‘r—u.- r !;ﬁﬁmgg%ﬁgnn{ﬂﬂw 1 %ﬁxn:ﬂ!l@%ﬁg,m l:lf\-n' ’

BN : ASEU20 & cardl, card2, card3 £ZE5 ; EIAE  ASEU20 #tf&cardl. card2, card3 #=2%; |

— CARD 1 wesmwamses|
o
e o Card1: HAFFRFSRMNERTGE; DUERH camp 3 UL B iE
4 sssessses CIRD 2 eeae 3 ffmmnman 117 5 1 1
5 BASEY items &?Ssﬁ?m“ﬁﬂﬁﬁﬁeﬂ Wi R ARA R :q f'? e
6 ruee 01 suacistics - cou a6 ag ek 4 | T S B
S ume GE naurdon lux - EiEfereneiad ca of T(d,nl He 45 8.0000E40D 1,2200£-02 $.0E-01 Card3: BEFAMAMRLEE CEATER)
®%unc D3 neutron flux - background correcticn from DeD and other mucled 46 1.2130E+01 3.S400E-02 S.0E-O1 . . —= R e e e
# use D1 newtron flux - correction Zof neutcon multiple acattecing 47 1.3330E+01 4.3500E-02 5.0E-01 ﬁ-éﬁ%unc Ijlﬂ/f‘llﬂﬁ%%.ﬁﬁﬁfi‘ﬁr{l)l{&{:g
16 "unc 05 sample = sample weighting
i [ - - 18080p10 SHUBADOE a8 1.3400E+01 4,2900E-02 S.0E-01 %§ nec- |It:7rﬂﬁ L_H{]%Ei #ﬁcc
12 Tunc 07 sample - gamme self-absorpticn 47 1.3520E+01 4.4000E-02 §.0E-01 unc-i’ 2R R
12 fupe OB moniter - erass sactisns of menitar 50 1.3690E401 4.4100E-02 S5.0E-01
14 tupe 09 detector = efficiency of detsctor 51 1.36B0E+01 4.5400E-02 5.0E-01
1f Yuge 10 iscediation - decay deta N
14 %unc 11 othsrs = cime of ircadiacion 5z 1.4010E+01 4.5100E-02 5.0E-01 " x 1] x ™ ﬁ
17 BPeep inside various sources v MMEHENMET S TRSEONM TR, FHdd, 53 1.4090E+01 4.4500E-02 5.0E-01 i}" %ﬁ‘ I:Flﬁ‘ ﬁﬁ%mﬁ%ﬂtﬁxn
8z 3 4 54 1.4310E+01 4.8000E-0Z S.0E-01
i3 90C bevuean auca sers (RATSI o a-len) | el MEREHER, SEREHL0, WRLBHVEREA- P WENSRWATABIZE & 1 asooeso1 4.64000-02 5.0E-01
o 1 3 = & c: 8 10
B2 2 oo op  0.00 008 Do 000 oen 000 B o0 om0 56 1.46B0E+01 4.5000E-02 5.0E-01
i 3 0.00 0,00 .00 0.00 0,00 0.00 0,00 0.00 0,00 0,00 0.00 57 1.4810E+401 4.4900E-02 S.0E-01
231 4 0.00 D0.00 0.00 0.00 D0.00 ©0.00 0.00 0.00 0.00 0.00 0.00 58 1.4930E+01 4.4400E-02 5.0E-01
1 5 0.00 0.00 Q.00 0.00 0.00 0.00 0.00 Q.00 0.00 Q.00 Q.00
21 & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 =2 1.6500E+01 4. S900E-02 S.0E-01
261 7 0.00  0.00 0.00  0.00 0,00 0.00 0.00  0.00  0.00 0,00 0.00 60  1.7950E+01 4.3600E-02 5.0E-01

61 1.9760E+01 4.9300E-02 5.0E-D1
Card 2: y]tﬂ-’l\ﬁfﬂﬁ_@_!ﬁf}l uI'IC- 62 Henergy une-1 unc-2 unc-3 unc-4 unc-5 unc-6 unc=7 une-8 une-9 une-10 une-11

- 62 .0000E400 2.0E-01 1.SE-01 2.0E-01 2.0E-01 2.0E-01 2.0E-D1 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01

.

nc-i N 64 1.2130E401 2.0E-01 1.5£-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2Z.0E-01

.ﬁ-%u c I@Z_ﬂm rjn’]kﬂ%ﬁ 65 1.3330E+01 2.0E-01 1.5E-01 2.0E-01 2.0E-D1 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01

rho(i,j) = exp[-(Ei-Ej)/w] & 1.3400E+01 2.0E-01  1.5E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-D1 2.0E-D1 2.0E-01 2.0E-01 2.0E-01
67 1.35Z0E401 2.0E-01 1.5E-01 2.0E-01 2.0E-D01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2.0E-01 2Z.0E-01
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CENDL photon data — MEND-G & GLUNF

270 new evaluations have been performed based on the new GLUNF, MEND-G systems.

Evaluation Scheme for PD

EXFOR data

| Experimental analysis for (G,abs) |
¥
| GDR parameter calculation ‘
i\
| (G,abs) calculation (GDR + QD) |
\

| Input to GLUNF and MEND-G |
L

9Be — 209B;

274 nuclei

CHINA NUCLEAR DATA CENTER

T
w
MT-24
MT=2
MT-35 0.0015
| MT-41

WEa115 ——

f v\ - .

N

I

Experimental analysis for partial
photon-neutron emission reactions and

(n,p), (n,alpha) ...
{

GLUNF for Be-9
MEND-G for medium-heavy nuclei

L

ENDF/B-6 output and format check

@ ) ™
mev E/Mav
0. = —
[ S £ T -
Exp. data by 186\A/_ - f
0.45} Berm: 1969are g Y + W abS ?; ( » B O
considered a little Black: JENDLPD2004 2 o.2 d
0.4 bit smaller. : &
+ TENDL-2014 Qo
035 b ol Blue: current result ° 50 oo 150 200
3 / o 1x1o
§ 03 Pora. of SLO: g
T ) E,,=12.50 MeV 3 o.sl- (.
& 0.25 L + 0,,=194.39 mb %
2 02 g h I',;2.07 MeV s o
g ’ hy E,=14.79 MeV o 50 _ 10 o) OO
3 N ,,=380.67 mb s n(eVy
019 1 +l , r'}s 51 MeV ax 10 >
01 j h g
i o . 5 2 « )
0.05] ® e &
I P =3
P \ L q%nmw.x 00005 5%y S % 50 100 150 200
5 10 15 20 25 30 En(MsV)
En(MeV)
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CHINA NUCLEAR DATA CENTER

GLUNF : theoretical model code for the photon - light nuclei reaction system

Items

Content

Theory

(1) Light nucl: GLUNF (150MeV)
(2) Middle-heavy nucl: GMEND (200MeV)
(3) Updating PSF parameters : GDR parameter

Evaluation for
Experimental data

(1) analyze the consistency of experimental data of
different channels

(2) Evaluate the details of experimental data
(3) Recommend the final data list used in our work

Library compilation

Data recommendation and ENDF-6 format compilation

« MEND-G for middle-heavy nuclei up to 200MeV
» GLUNF for 67Li, °Be, 1011B, 12C up to 150MeV
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GLUNF: Model code for the photon/light nuclei reaction system

« 7 models including the microscopic RQRPA, SLO, MLO et al. . e e
are utilized to estimate the photon strength function and ( e e
derive the gamma absorption, Quasi-Deutron (QD) is
included to describe the (g,abs) in the larger energy region;

« OMPsof n, p, a 3He, d, t were obtained from RIPL in GLUNF
code;

e  The pre-equilibrium and equilibrium emission are included;

«  Recoil effect in multi-stage emission processes are included
for the light nuclei;

«  The 2nd particle emission is considered: 6Li(12), 7Li(12),
9Be(26), 19B (24), 11B(35), 12C(143).

Be-9(g,*) reactions in GLUNF :> '
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In ut file . GLUNF dat DISCRETE LEVEL NUMBER FOR ALL  RESIDUAL NUCLEI (@:10)
p . o 19 22 1 12 5 9 7 9 1.6 12 1

@: FOR (G,G) Be-9 NDL=19
0.0000 1.6850 2.4294 2.7800 3.0490 4.7040 6.7600 7.9400 11.283
13.790 14,392 14.4ee 15.100 15.970 16.671 16,975 17.298 17.493
1.5000 0.5000 2.5668 0.5000 2.5000 1.5000 3.500@ 0.5000 1.5000
3.5000 1.5000 0.5008 2.5000 2.5000 1.5000 0.500@ 2.5000 3.5000
-1 1 -1 -1 1 1 -1 -1 1
=il =1 -1 1 =il 1 -1 =il 1
1: FOR (G,N) Be-8 NDL=22

KTEST KENDF INUMBER OF INCIDENT ENERGIES for absorbtion cross section 0.000 3.0400 11.400 16.626 16.922 17.640 18.150 18.910 19.970

4] 1
= - . e 19.460 19.860 20.16@ 20.200 20.900 21.500 22.060 22.200 24.000
I 16760 1.6800 1.6900 1.7800 1.7100 1.7200 1.7308 1.7480 1.7500
= . 17760 1.7808 1.7900 1.8000 1.5100 1.5200 1.8308 1.8460 1.3508 o) ELEH
Azbs s Lol senlo 16700 18500 1.8900 1.9000 1.9000 15200 1.9300 1.9400 1.8500 2
o) Do) blod tdboo 1.9700 1.9800 1.9900 20000 2.0100 2.6200 2.0300 2.0400 2.8500 4
.B8B0 1.8900 1.5000 1.9180 L9300 1.9400 1.9500 ' ' : B ' ' ' d L 3 : C :
ionaallzioaallalacao ot o . 2.0760 2.0800 2.0900 2.1009 2.1100 2.1200 2.1308 2.1400 2.1500

1 1 1
- = 1 1 il
L7300 1.7400 1.750@ 1 1 1
2 2 2
e B B Ahas 2.17¢0 2.180@ 2.1900 i 2000 2.2100 2.2200 2.2300 ; 2480 i 2500 A
1380 Lla8d «150@ i . . . . . . . . . . .
2,3900 2,31060 2.3200 2.3300 2.3400 2.3508 Levels Of res'duals
2 2 2
2 2 2
2 2 2
3 3 3
4

.8300 1.8400 1.850@

1 1 1 o 3.0
1 1 1
1 1 1 2] 1.0
2 2 2
.Baae @998 2.1900 2.1100 2
2.1800 2.199 2.2000 2.2109 i 2.2300 2.2409 2509 2.3 r . 2.2700 2.2800 2.2900
. 2888 L2988 2.3880 2.3188 2.3388 <3480 3588 - - . 2,3760 2.3800 2.3900 2.4000 2.4100 2.4200 2.4300 2.4480 2.4500
. 3888 .3988 2.4980 2.4100 2.4300 L4488 L4589 . B . 2.4700 2.4800 2.4900 2.5000 2.5100 2.5200 2.530@ 2.5400 2.5500
2.4909 2.4990 2.509 2.5169 25300 2.5400 2550 2. .5600 2.5760 2.5800 2.5900 2.6000 2.6500 2.7000 2.7500 2,8000 2.8500 2: FOR (6,P) Li-8 NDL=10
3 3 3
4

SEBEE 2.5908  2.6008 2.5508 7500 2.8000 2.8580 2. . 5 2.9500 3.6008 3.8508 3.1000 3.1500 3.2000 3.2500 3.3080 3.3500
.0000 3.0500 3.1000 3.1500 2500 3.3000 3.3500 3. .45 y 3.4560 3.5000 4.0000 4.5099 5.0000 5.5000 6.0000 6.5000 7.0000 0.9000 ©.9808 2.2550 3.21@@ 5.4000 6.1000 6.530 7.18@@ 9.6700 18.8222

.5000 4.0000 4.5000 5.0000 5. 6.00060 6.5000 7.0000 7. . 5 5.0000 B.5000 9.6000 9.5000 10.000 10.500 11.600 11.500 12.008 2.0000 1.0000 3.0000 1.00660 0.0000 3.0000 4.000 1.000 1.0000 ©.0600

g BHLLD ML) SLHGD Gk 11800 11.580 12.908 1. : /500 13,000 13.508 14,600 14.500 15.000 15.500 15.721 16.000 16.506
e gL . 17,000 17.191 17.500 17.767 18.060 18.500 18.341 19.000 19,508 INPUT OPTICAL POTENTIAL PARAMETERS (N,P,A,HE-3,D,T)
e L N LEEE o ol . ) . 206.100 20.588 21.800 21.202 22.060 23.000 24.800 25.000 26.000 1.584148 @.6368@ @.39000 8.52000 ®.37748 9.38655
S tebeod Sbeed) b satlen) sibidd okled stomet) bk ; 28.060 20.000 30090 35 40 50 60 70 50 9 100 110 120 130 140 150 i ’ ) i ' i
1 808 22.189 22,500 . 23.804 23.877 23.378 23. .9 S G ' 1.193309 ©.31e2@ ©.25600 ©.30000 @.30272 @.294@0
o) G il Sl B B Sl G bl 1.434096 @.7871@ 0.39000 ©.50000 ©.14508  ©.29480
“ABE 35 .E%7 5. 27 a7 560 27,608 27,981 3B, y o 0.600306824 0.6011196 0.0014134 0,001414 0,0013344 0,0012431 6,0011582 . . . . . .
588 39.880 31.000 ¥ 33.908 32.908 35000 36, y 0.0010834 0.0010183 0.800961523 0608911833 0.008868013 0.000829102 0.008794322 1.533548 ©.556ee ©@.39000 ©.52000 @.35500 ©.48600
000 40.000 41.000 42, 43.000 44.000 45.800 46, ¥ 0.000763022 0.000734712 0.000708952 0.000685442 0.000563872 0.000644012 0.000625471 0. 00R60808L 1.15589 1.2191@ ©.9980@ 1.20000 1.81550 1.42101
.000 50.000 55.000 60. 65.000 70.008 75.000 80, ' 0.000591881 0.000576771 0.000562621 0.800549361 0.009536911 0.009525201 0.00RS14171 0.00950378
.008 108.800 119.88 120.00 1306.80 140.88 150.80 [0.00849398 ©.00048473 ©,00047599 0.00046774 0.00045995 0,0004526 0.00944567 0.00043915 @,00043302 1.55255 1.1153@ 0.90000 6.90000 1.31320 ©.73599
(=8 ONLY OUTPUTING C.S; =1 OUTPUTING NEUTRON SPECTRA)| 000042727 0.00842183 0.0004167 0.00041193 0.00040753 ©.00048348 0.0003998 ©.00039651 0.00039361 1.69357 1.8281@ ©@.900ee@ ©.90ee0 1.63770 1.29200
] ] 0 o.00039112 0.00938908 0.00938751 B.00038645 0.000385%6 0.0003851 0.00938635 0.0003886 0.00039117 1.15589 1.25008 ©.99000 1.20000 1.64000 1.21500
0.00839483 ©.60839976 0.0004062 0.00041438 ©.00042468 ©.00043769 0.00845409 0.80047478 0.00050094
0.00853418 0.00057662 ©.00063105 0.00070187 0.00079893 0.00090478 0.0918445 0.0012048 9.0013661 1.50000 1.58000 9.900080 1.30000 1.05600 1.40000
o.0014908 ©.0015368 0.8014874 0.0813651 0,0012117 0.9010604 0.00992792 ©.00081895 0. 00073166 -1.68278 -2.7e85¢ ©.00000 ©.00000 3.69990 12.00002
0.00066245 0.00060761 000956402 0.0005292 0, 00050125 000047873 0.0UBLEE56 0.00R44SIL ©.00043417 ©.30853 @.3@85@ ©.00000 ©.00000 ©.30032 6.089004
0.00842485 0.00040451 0.00041467 8.00045231 0.00052479 0.00064859 0.00084856 0.0011366 6.8014292 9.00562 -2.50 9.00000 9.00000 2.15999 -9.12960
0.0015033 0.0012954 0.0010089 0.00077892 0.00062022 0.00051364 0.00044115 0.00039674 0.00035494
0.00032914 0.00028274 0.00943535 B.00091838 0.0009863 0.00118 ©.06131 0.08142 0.00149 0.00153 66.29005 53.9591€ 133.00000 101.90000 156.75999 139.04668
-0.28640 -0.319%4e -0. 39@09 -0.50000 -0. 58920 -0. 6309@
©.81760 -0.080845
H H H H H -24.00000 24.00000
Incident energies Incident energies and absorption XS |kttt
6.24281 6.20000 7 .00000 3.610860
7.93996 16.9960@ 15.00000 4 peeve 17.64150 22.49991
-8.33296 -8.05824 -0.25000 -0.15000 -0.17434 4.80909
-12.00000 12.00000 @.00008 9.00000 ©.00021 9.8eceyd
@.70000 @.70000
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MEND-G : Model code for the photon/medium heavy nuclei reaction system

MENDG INPUT FILE

Ntest, IGAP, LENDF,MAT, IaDL, INCS, ispe,NFIS, 120, IA,

e 1 1
Npe, N
2

2328

order of particle emi

-]
LEL,EL(LET),NANG(LET)
7@

cooOOOOO®

®

R(6),W2N,W3N, WPN, ALPI
1.00 1.ee

1.80 1.00
EFLM1,EFLM2,RFLM(3:6
10e.0e8 150.ee

uc, UA, f

1.40 263.

1 1

for photonuclear data
2

H,BET,ALPA
8.75
1.00
)
8.38
acud
e 8.98

Uxpd, estar,

@ 23 51 e 4

1.00
ale,

0.090 2000.00 1.e000 0.

oM paramwters(n,p,alpha,d,t,He-3)

AR, AS, AV, ASB, XR, XS, XV, XS0, XC, U0, U1,U2,Ve,V1,V2,
.5187700000
.712710006008
. 3025500000
. 7500000000
.3212300000
.9732200000
.5902700000
.0100000000
.2394400000
.4510000000
.0000160000
.0100000000
.38573000600
.3310100000
.0007100000
.50843500000
. 0668600000

.6584900000
.63153000800
. 7644700000
. 7500000000
- 2287300000
.1446200000
.1758000000
. 9100000000
. 2500000000
.8033000000
-1281500000
. 0002650000
1812206008
2955300000
. 0006148000

.B0B0PE0B00
. 0000000000

.6578000000
.6359000000
5587000000
8500000000
3421000000
2928000000
4259000000
2686000000
3500000000
0174000000
1409000000
2020000000
2881600000
- 6000000
. 0006000000
2020800000
. 2360000000

®

OO PRRRERERREHEOOO®

NC,NOP,NCL, DK,
1 1900.2

@.75 .75
.00 .88

.30 .30
all , al2,

.8092396900
.7315233000
.9666246500
.8130024100
.1736277300
.3275184600
.5628659700
.2335057300

ago

ALPHA,BETA, cel, dgama,sgmin

1.8

0.8 1.0

EHFPE, EDEL

(]
]
8.
1
1
1
1

Beee ©.eeee 6.

6578000000

8500000000

3421000000

928000000

.4259000000
. 2686000000

00000000

82.1783218400 175.8881000000

-0.148@910300
-0.0008857100
-34.8110168800
1.0584393700

-8.

0.
3e.
-8.

6236000000
0006000000
8000000000
2360000000

5.8

V3,V4,V50, W0, W1, W2, EW,W1h Asl,Avl
e.
.6359000000
.5587000000

.6578000000
.6359000000
.5587000000
.B500000000
3421000000
.2928000000
.4259000000
2686000000

20000000

OMP of emission patrticles

175.0881000000
-0.6236000000
©.0006000000
30.0000000000
-0.2360000000

1.0 @.2E-05

KMM(@:6): numbers of

10 a0
z= 23

0.320084
2.418750
3.150000
3.381160
3.555500

FOR 51V
9.000000
1.910000
3.083520
3,377680
3.516940

3
4
2,
4
4

4, read in the
K,avK,asoK,rrK,rs
rticle n(left)
. 03
.166E-03
.149E-@3

.405E+00
+158E-@1
.4@5E+@0
.647E+@@

-]
83892 156.0

12.195 ©.816700

73.55@ ©.e7950@

2 o.ee3ee0
@.0040
-3.1000
160.0000

discrete levels in 7 channels KMM(I,3), J=0,6
40 28 40 35

A= 51
8.470000
2.546400
3.215500
3.383200
3.562600

0.928640
2.600000
3.264399

1.010000
2.677460
3.27999¢

1,609236
2.790000
3.320000
3.385587 3,395020 3.443910
3.568200 3.576780 3.623100
1.5 3.5 5.5
2.5 1.5 2.5
2 2.5 4.5
6.5 2.5
1.5 1.5
1 =l

1

=il

=il

-1

Levels of residuals
3.372000

fued=.@5 vs. Ignatyuk.

e.ese0 @.e600 e.0950

1.0000  1.0000  1.0000
0.0
e.e e.0
following KD
K, rvK, rsok , rck, V1K, V2K,
and p(right).
= E-

(A.3.Koning & 3J.P.Delar:
V3K, V4K, D1K,D2K, D3

405€+00
.158E-01
-9.405E+80

petxe® OMP of neutron and proton with KD potential

160.0000
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NDPIlot

An efficient plotting tool NDPlot for nuclear data. It is not only a plotting tool for nuclear data, but also integrated

application system.

NDPlot can manage experimental and evaluated data of nuclear reaction cross sections, angular distributions of
secondary particles, energy distributions of secondary particles and product energy-angle distributions etc.

It also provides data processing functions such as curves summation capability to meet users’

requirements.

Batch Plotting

Cheice Evaluation Lib id

7 e [181 ] am [o “ [l Downlosd original data

Lecal PENDF Pen Pile:

‘Batch command format as follows:
MF; MT ; En(MeV) ; Angle(Degres);Eo(MsV)/ELV (V) ZAOUL Key
(TR n; B :
[T n.1;

t
1iarg)
1:larg)
w2 edi 1ilarg)

ladd PENDF File

Fission Yield

£ Chain yields of ng+>9U
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Nuclear Data Processing Code - Ruler

Json—style input
“module™: "ResonanceReconstruction”, EEEE/LB;/;”O ENDF/B-VII.1, ENDF/B-VII.0
"inFile":"n_@92-U-235.endf", JENDL-4.0
“outFile”: "tape21”, ENDF evaluations | S| JEFF-3.2, JEFF-3.3
“tolerance”:0.001 -
"module” : "DopplerBroadening”, Memory
"inFile":"tape21”, stream
"outFile":"tape22", Function objects:

» Reconstruction and linearization
i " » Doppler broadening

ergMax-:22500, A + Generating probability table in URR
“"tolerance”:0.002 Ruler ‘ « Calculating effective cross sections in URR
» Generating thermal scattering cross section
* Generating multi-group cross section

“temperature”:293,

"module”:"ProbabilityTable”,
“"endf" 992-U-235.endf"”,

R Memory
"inFil ape24”, stream
“outFile":"tape25”,
“sigmaZeros":[1e1@, 3e2],
- I Formats
ladderCount™:100, A 4
. . « WIMS-D/E

“binCount": 26 Library generating | Emmmp| | "
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Auto. Testing System for Verification/Validation of ND — ENDITS

Auxiliary programs of ENDITS

Convert natural nuclide ->

elem2iso )

isotopes

keff_mcnp Auto-extract keff values

. Auto-extract neutron

isotope.wgt ) )
reaction weights

. Extract results and
klist

generate reports

Shielding
Criticality
Capture CS integal Exp.

4 o A K FAT
ﬁﬁfi 7| MONP5fE Ik
H

[t AR
ENDITS-MCNP5
M__'____/
&

P A B Y

Il 5 -5
Gk
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Auto. Testing System for Verification/Validation of ND — ENDITS

Fusion Shielding . HEU results
Shielding Benchmarks *
B h k L 1.04
ST Fission Shielding ’
Benchmarks 1
« 1.02
.
= U-235 System 5 1m
© 1 +icspep :
=p  Pu System g9 | AENDF/BVILO | o
= = @ JENDL-4.0
Criticality 098 1 4 ierr32
Benchmarks b [J-233 System 0s7 | acenpiai
(ICSBEP) OCENDL-3.2
0.96 .
# MIX System 1.E-04 1.E-02 1.E400 EALE ('IE.:ij(]) 1.E+04 1.E+DE
~ IEU results rone . .
= SPEC System ros T s
1.0 ’ - ;. : . -] - e
Criticality J > 5 & FRI S
— )  Delayed N 5 . ﬁi" 5
Benchmarks 4 g it AL -
D | +ICSHER *
Capture Cross s | amanss “
» Section Integal » Fission Products I 3 : oo
Experiments poe LOEHO27

1E04 LEO3  1E0F  LE01 LE0  1F401  LEDE LR LEA08 LES 1E06 1E02 1E-01
EALF (Ev) EALF (Ev)

LEU results

+ICSBER
| AENDF/B-VILO
#JENDLAD
JEFF-3.2
CENDL-3.1

OCENDL-3.2

— 20/23
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Nuclear Data Adjustment Code - NDAC

NDAC: input file
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Nuclear Data Adjustment Code - NDAC

(Case 0: SG33 Standard Monte Carlo method (Case 1: As-built Monte Carlo results)
(2D MC + INL's Corrective factors))
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Summary .

« Many utilities/codes and methodologies have been formed to accomplish the CENDL library,
which contains of codes involving ND of reaction/structure modeling, exp. data eval., lib
making/checking, benchmark/validation, etc. Many other excellent utilities from IAEA/other
laboratories are also used.

« Various/complex codes, parameters, input/out formats used in the ND modeling, evaluation,
checking and lib. establishing etc. it' s very inefficiency, fallibility for evaluators. Modern
techniques (Al, ML and Big data etc. ) should be introduced into the ND produce process to
improve the efficiency and to guarantee the ND qualities.

« Efficient, friendly ND tools/methodologies for applications community are very importance,
existing traditional tools/methodologies should be improved with modern techniques, so that
the user could get correct ND and make the correct application with very convenient way. It will
be benefit for both sides of ND researches and applications.

END



	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	幻灯片编号 23

