1\
i €
< )
1
n

53 nEEZENSHAR

DEmE F
CNNE CHINA INSTITUTE OF ATOMIC ENERGY

u I||I!:;||
Il
(N

Features needed for traditional
evaluation methods at CNDC

Xu Ruirui, Wang Jimin, Ge Zhigang

CNDC/SG50

China Nuclear Data Center(CNDC),
China Institute of Atomic Energy(CIAE)




& nEEZERSHAR Contents

MEME cHINA INSTITUTE OF IC EN Y
DIRET CHINA INSTITUTE OF ATOMIC ENERG

Required from Arjan:

1. experimental covariances?
2.how you currently deal with that?
3. how you would like to see that handled in EXFOR?
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Four issues 1. Traditional evaluation methods
2. Samples to deal with the experimental covariance
3. China’s contribution to EXFOR compilation
4. Some considerations to future EXFOR
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Scarce of
— T, exp. data /
Model parameters determination for structure

or fission nuclei
(UNE FUNE DWUCK, ECIS)

=~

Optical model
Direct reaction

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

L

Compound nucl.
~ 40 parameters

Non-model
Plenty of
dependent @ exp. data

evaluation
Experimental data selection, correction, Covariance of model parameters
normalization N (COVAC, Least Square methodology)
» » Covariance of reactions C.S.
Evaluation and processing (COVAC, linear error propagation)
for exp. Data with individual COV. (SPCC,
@ NjoY
COV evaluation of Exp. uncertainty and — — Pri ocessing &
K correlation (ASEU, ENDFCOV) / > S /[j ana ]ySI'S

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

Sensitivity calculation for reactions (SEMAW)
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§ MERITER =W iR 1. traditional evaluation methods

CNNC

(n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot)
° . (n,tot) | (n,inl) (n,y) (n,p) (n,d) (n,t) (n,2n) (n,np) (n,na) |
DESCI‘IptIOnS to the current COV scheme ﬁ (ninh) | (nin) | (nin) | (minh | (in) | (nin) | (ninD | (njinn
| (n,inl) (n,y) (n,p) (n,d) (n,t) (n,2n) (n,np) (n,na)
at CNDC . A (n,y) (n,y) (ny) (n,y) (n,y) (n,y) (n,y)
(n,y) (n,p) (n,d) (n,t) (n,2n) (n,np) (n,na)
(n,p) (n,p) (n,p) (n,p) (n,p) (n,p)
@ Tech. for non-model & model o) | ) | 0 | (vzm) | (mp) | (mna
ﬁ (n,d) (n,d) (n,d) (n,p) (n,p)
dependent (n,d) (n) | (n2n) | (nnp) | (nna)
NM (n,t) (n,t) (n,t) (n,t)
(n,t) (n,2n) (n,np) (n,na)
o (n,2n) (n,2n) (n,2n)
@ Energies for structure & smooth (n2n) | (mnp) | (o)
. AN =1 4 G164 - (n,np) | (n,np)
regions IR OB AR AR 2 A B ol Sl
NM (n,na)
(n,na)
(n,tot) | (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot) (n,tot)
® COV data types for NI & NC I A i 5 I W S
(n,inl) (n,inl) (n,inl) (n,inl) (n,inl) (n,inl) (n,inl) (n,inl)
h | . h . I I . I (n,inl) (n,y) (n,p) (n,d) (n,t) (n,2n) | (n,np) | (n,na)
(n,y) (n,y) (n,y) (n,y) (n,y) (n,y) (n,y)
@ Tec ) dea Wlt Slng e & mu tlp e Mgﬂ (2.v) (:,p) (n,d) (r:\.t) (nr:2n) (nr:np) (nr.‘na)
(n,p) (n,p) (n,p) (n,p) (n,p) (n,p)
measurements B o o ————,
MODEL (n,d) (n,d) (n,d) (n,p) (n,p)
(n,d) (n,t) (n,2n) (n,np) (n,na)
® Tech. for parameter sensitivity selection N O s o
MODEL ﬁ (n,2n) (n,2n) (n,2n)
I (n,2n) (n,np) (n,na)
[ L) [ . L) L) . . R N MODEL
® COV matrix positive definition 9N R RIELAR AL 2 [BAISKER i S
(n,na)
treatment 1t e s
MODEL

EN DF3Z{4eh, MF=32, 33@31 911 1% 197, :55!]2r90$§§‘1ﬁx#”'

ZOTITTY

MODEL

: N N : China National Nuclear Corporation e PR




CENDL-3.2 coV for main reactions of FP(70) , averaged unc with LS G'%EEE;E"Z‘
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§ DERFEN S MR 2. Samples to deal with the exp. COV
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CNNC

n+ 23°U fission reaction

D-T 3H(d,n)*B

P-LI7  “Li(p,n)’Be
P-T 3H(p n)3He \ t'.rnfoﬁmallernuclm V4

[
I
I \ Information from EXFOR
—_—— I
I, neutron\ & ~ :
I _I_..I v s U I
I \ p I
N * I B Detector
* Neutron source \‘ I y
FISCH: Fission chamber
D-D H(d,n)B uranium nucleus I
I
I

‘ I \ SCIN: Scintillation detector
\\ : |IOCH: lonization chamber
SIBAR: Silicon surface barrier

TRD: Track detector
SOLST: Solid-state detector

- e e s =

PHOTO Photoneutron

SPALL Spallati N
> Ea(a |<))|: Neutron Flux and Energy T e
-Be e(p,n it eenfetli : :
P TOF: Time-of-flight NAICR: Sodium-lodide crystal
P-V51  >V(p,n)>'Cr : :
o.U ASSOP: Associated particle TELES: Counter telescope
. . LONGC: Long counter
REAC  Reactor COINC: Coincidence g

PROPC: Proportional counter --1’"1

EVAP  Evaporation neutrons MANGB: Manganese bath

tional Nuclear Corporation
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Us(n.f).sig

© #1975-E.Migneco
#1978-M.C.Davis

¥ #1978-A.D.Carlson

¥ #1978-A.D.Carlson

+ #1978-W.W.Osterhage —
+ #1984-L.W.Weston

© #1985-M.8.Dias

* #1987-J.Rapaport

¥ #1991-A.D.Carlson -
© #1991-P.W.Lisowski |
#2019-S. Amaducci
#2019-S.Amaducci
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U5(n,f),.sig

U5(n,f),.sig

10

En(MeV)

< £1970-F Kacppeler
£1970-W.P Poenitz
= #1970-1Szabo

X #1974-W.P.Pq

© £1974-W.PPocnits
#1975-Yan-Wuguang

X #1976-D.MBarton

X £1976-1.Sabo

En(MeV)

* #1970-1.D.Cramer
#1970-C.D.Bowman
* #1971-C.D.Bowman
#1972-D.B.Gayther
#1975-1.B.Czirr
#1975-1.B.Czirr
#1976-1.B.Czirr
* #1976-B.Leugers
#1976-K.D.Zhuravley

* #1978-K.Kari
% #1985-A.D.Carlson

En(MeV)

Index Year Author E_Min(MeV) E_Max(MeV) Institute Faciélity n-Sourc Monitor Method  Detecto
SU(n,£)/6Li(n,0) .

1.1 2019 S.Amaducci 1.780E-08  1.780E-01 2ITYLNS SYNCY SPAL 5U(n.f),,INT TOF g1 [ U DLi6n.0,
: ; 2)U5(n.f)/B10(n.a)
: 6Li(n,t)

1.2 1.780E-08  1.780E-01 ~ SPAL

13 1991 ADCarlson 2470E+00 3.020E+01 IUSANIS LINAC SPALL} Hnel).dap TOF %E(L:gs

) ) IOCH., § 1)U8/U5,

1.4 1991 PW.Lisowski 3.030E+00 2.020E+02 1USALAS LINéAC SPAL H(n.el), da.p TOF TELES | 2)Puo/Us

1.5 1987 JIRapaport  5390E-01  9.480E+02 1USALAS LINAC SPAL - Igg;’

1.6 1985 M.S.Dias  1.070E+00  5.990E+00 1USANBS LINEAC PHOT H(n.el) TOF Féi%{

T e e DUS(n.0), sig..av,

1.7 1984 L.W.Weston 9.730E-06 ~ 2.000E-01 1USAORL LINAC PHOT( 6Li(n.t).10B(n.a) § TOF " (/8 3)Pud(n.).sig.av.

4)Pul(n,1),,sig,
5)Pul(n,f),,sig,,av

1.8 1978

M.C.Davis

1.400E-01

9.640E-01

1USAMH

Efficiency of
manganese bath
determined relative
to secondary
national standard
source NBS-II.

DPu9(n.1),
2)Pu9/U5

TRD

1.9 1978 A.D.Carlson 1.171E+00  3.114E+00 1USANBS LIN’EAC PHOT H(n.el),,da.p TOF FISSIE?’

1.10 2.788E+00  6.203E+00 PHOT

1.11 1978 W.W.Osterhage 3.000E-01 1.300E+01 2UK GLS LINAC PHOT S5U(u.1) TOF SCIN
i SCIN,

1.12 1975 E.Migneco 7470E-04  1.120E+00 2ZZ7ZGEL LINEAC PHOT 5U(n,1),.are TOF 10CH,

information is incomplete.
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2019-S. Amaducci  1991-A.D.Carlson 1991-P.W Lisowski 1987-J Rapaport
En(MeV) 1.78E-08~1.78E-01 247E+00~3.02E+01 3.03E+00~2.02E+02 5.39E-01~9.48E+02
Error Total uncertainty Total uncertainty
(S)Co_untmg Statistics Statistics
statistics
Statistical Efficiency

uncertainty of 1985-M.S Dias

23'5U(n,f)/6Li(n,t) or Fission fragment En(MeV) 1.07-5.99

#U(n.f)/*B(n,a)in counting efficiency |  Error  Total uncertainty

the 7.8-11 eV cross Statistical uncertainty

section integral U mass+fission fragment

°Liand "B Transmission and 1985-M.S.Dias 1984-L.W.Weston

efficiency correction scattering En(MeV) 1.07-5.99 9.73E-06~-2.00E-01

Background Constant-n-time
background was small
for flux monitors and
. the *°U and “°Pu
Correction

fission plates but

appreciable for **°Pu,

which was determined
accurately.

Photo-neutron

235U(n,f) XS error and correction analysis

1984-1..W . Weston 1978-M.C.Davis
9.73E-06~-2.00E-01

Spallation

1.171-6.203
Total uncertainty

1.40E-01~9.64E-01
Total uncertainty
Statistical uncertainty ~ Statistical uncertainty

Net fission counts/source

1978-M.C Davis 1978-A.D.Carlson 1978-W.W.Osterhage
1.40E-01-9.64E-01 1.171-6.203 3.00E-01-1.30E+01

fragment emission

i Ipha-background
anisotropy alpha-backgroun

angular distribution photomultiplier-
afterpulses

incident flux monitor

normalization to lab.
D(g.n) reaction in
solution efficiency
parasitic absorption detector geometry
events not recorded due
leakage to stopped fragments in
the sample foil
scattering in Pt backings

scattering in other

structures

foil impurities

energy spectrum.

\0
J

o
ll ﬁn
Il
g

A NUCLEAR DATA CENTE

1978-A.D.Carlson 1978-W.W .Osterhage 1975-E.Migneco
3.00E-01~-1.30E+01 7.47E-04~1.12E+00

Total uncertainty

Statistical uncertainty

1975-E.Migneco
7.47E-04-1.12E+00

Background
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235U(n,f) XS error analysis

il
Ca=¢

En(MeV) 14.7 13.5~14.9
Error Total Total uncertainty

(S)Fission counts
Statistics including
and background

Random coincidence Sample assay

Correlated i
n-p cross section

background P

Fission fragment

spectrum anisotropy

background

Neutron scattering
and foil thickness
effect

Cone neutron outside

angular extent of foils

(n,g) effect

such as Til

1991-K Merla ~ 1988-T.Iwasaki ~ 1988-Li Jingwen 1983-L1 Jingwen

Total uncertainty

effects of incident neutron momentum

extrilation

Associated particle

anisotropic of fission fragments

neutron attenuation

neutron cone spread

neutron produced by
secondary charged particle
C

1982-0.A. Wasson 1982-M.Mahdavi  1978-M.Cance
14.1 14.6 13.9
Total uncertainty Total uncertainty Total

(S)Ratio of net alpha-fission
coincidence yield to alpha  (S)Fission track counting
yield

Neutrons scattered from Fission fragment
beam anisotropy

Loss of fissions

Angular dist.
normalization to lab

. Total scatteri Neutron attenuation in target
Fission spectrum loss ot scalleting . on i
perturbation backing
Neutron beam shape and Neutron attenuation in front face

Total geometric error

of fission chamber

deposit uniformity

Standard U reference mass Total flux uncertainty

Deposit masses

Thermal neutron scattering
from Pt backing of reference
deposit

Estimated 1 standard
deviation uncertainty

(T)Quadrature sum of the
following uncertainties:-
Statistics including background

subtraction;-

1977-V.M.Adamov
14.8

Total error

Error in the solid angle arising at the
weighing of the sample in the small-

solid-angle camera

Statistical error arising at the sample

weighing in the small-solid-angle
camera

Error of the isotope fraction
determination at the sample weighing

Error of the fissionable isotope half-
life influencing on the sample weighi

Error due to the random coincidence

number by the fission number
determination

Error due to the neutron flux losses by
the fission number determination

Error due to the extrapolation of the
fission-fragments-spectrum to zero-
energy arising by the number-of-fission
determination

Error due to the correction on neutron
absorption in the layer by the number-
of-fissions determination

Error due to the associated-particles
number determination

M . ie T E O A R  samw N 3 Y
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1991-K.Merla 1988-T.Iwasak1

235U(n,f) XS correction analysis = )
(n,f) Y CADZ
1988-L1 Jingwen 1983-Li Jingwen 1982-O.A.Wasson 1982-M.Mahdavi 1978-M.Cance

En(MeV)

Correction

14.7 13.5~14.9 14.2 14.7 14.1 14.6 13.9
random comcidence losses variation in uranium fragment emission backeround
coincidence of recoil protons deposit thickness anisotropy &t

fission counts . e
correlated extrapolation to zero neutron flux attenuation in samples uncertamty in neutron angular_ dlS_tI’ tbution
background T £ T beam profile normalization to Lab.

fission fragment
spectrum
extrapolation

mteraction of
recoiled protons

1ated
associate neutrons scattered
particle by target material
background e
neutron

scattering and  neutrons scattered

foil thickness by chamber material

effect

attenuation of
source neutrons

Neutron

fission events below . . extrapolation to zero
S scattering in Pt backings )
discrimination level pulse height

scattering in other

. loss of fissions
structure materials

neutron attenuation n

target backing

dsigma/dEn adjustment neutron attenuation in

neutron attenuation for Fe(n.p) cross front face of fission
section chamber
accidental comcident
background
contributions
1. Fission detector efficiency 2. Neutron attenuation
3. lIsotopes in the sample 4. Fission fragment absorption

5. Fission fragment spectrum extrapolation




8,3 NEEFENZHAER Something need to fix in the EXFOR

ENTRY 41112001 20150627 20150817 20150810 4169 The Black Neutron Detector (BND,
SUBENT 41112001 20150627 20150817 20150810 4169 ENTRY 10711001 20170628 20171110 20171103 1432 ( )
BIB 12 43 SUBENT 10711001 20170628 20171110 20171103 1432 The fast-neutron flux is often determined with
TITLE Correctlon.oflthe results of absolute measur(laments BIB 9 20 proton-recoil counters,”"'“ utilizing the well~
of U-235 fission cross-section by neutrons with L
energy 1.9 and 2.4 MeV TITLE Additional measurements of the 235U(n,f) cross known total cross section of hydrogen. The flux
AUTHOR (V.A.Kalinin, V.N.Kuz'min, L.M.Solin, B.I.Shpakov, section in the 0.2 to 8.2-MeV range measurements with these detectors depends on the
K.Merla) . ‘ . AUTHOR (W.P.Poenitz) knowledge of the scattering cross section of hy-
INSTITUTE (4RUSRI) Kalinin,Kuz'min, Solin, Shpakov . 3
(2GERDRE) Merla, former SDDETUD INSTITUTE  (1USAANL) _ drogen and its angular distribution, the active
# (4RUSRI) t.Petersburg, Russia # (1Us2ANL) Argonne National Laboratory, Argonne, IL, volume of the counter, the amount of hydrogenous
# (2GERDRE) , Germany REFERENCE  (J,NSE, 64,894,1977) material, the extrapolation to zero pulse height,
REFERENCE (J,AE,71, (2),181,1991) Main Reference. #(J,NSE, 64,894,1977) Jour: Nuclear Science and Engineering, V etc., depending on the type of detector used, For
(J,5JA,71,700,1991) Engl.translation of AE,71, (2),181 ! roorT ot o g 9 the present measurements, a total energy conver-
(J,AE, 64, (3),194,1988) Preliminary results. #+ #URL=http://dx.doi.org/10.13182/NSE77-A14509
(J,SJR,64,239,1988) Engl.translation of AE, 64, (3),194 #+ #NSR=1977P019 #D0OI=10 13182/NSE77'A14509 sion det‘:ftor R designe;d forhith: measurement
#(J,RE, 71, (2),181,1991) Jour: Atomnaya Energiya, Vol.71, Issue.2, p.181 (1991), ' of the a S,OIute neutron fux_w ch was bas_ed on
#+ #Title=Correction of the results of absolute measurements of U-235 fission cr #+ #Title=Additional Measurements of the 235U(n,f) Cross S the detef’tlm} of proton recoils but which did not
e+ #Authors=V.A.Kalinin, V.N.Kuz min, L.M.Solin, B.I.Shpakov,K.Merla #4 #Authors=W.P.Poenitz depend in first order on the above-cited effects

#(J,8J8,71,700,1991) Jour: Soviet Atomic Energy, Vol.71, p.700 (1991), SAU FACILITY (VDG, LUSAANL) and cross sections. The detector is a medium-
#+ #URL=http://dx.doi.org/10.1007/BF01121671 # (VD’(‘ Van de Graaff sized scintillator of cylindrical shape with a neu-
#+ #DO0I=10.1007/BF01121671 7 tri
#(J,1E, 64, (3),194,1938) Jour: Atomnaya Energiya, Vol.64, Issue.3, p.194 (1988), #,1usAaNL) Argonne National Laboratory, Argonne, IL,

#+ #NSR=1988KA34 MONITOR Flux measured using black neutron detector :l: I nfo rm atIOn need
in

#+ #Title=Absolute Measurements of the Cross Section for Fission of 235U by 1.¢ DETECTOR (SCIN) Black neutron detectors:

# (scIN) Scintillation detector wi

#+ #Authors=V.A.Kalinin, S.5.Kovalenko, V.N.Kuzmin, Yu.A.Nemilov, L.M.Solin, V - small (~15 cm height, ~6.4 cm radius) below 1.5 MeV ca ° °
#(J,80R,64,239,1988) Jour: Soviet Atomic Energy, Vol.64, p.239 (1988), SAU - large (~40 cm height, ~20 cm radius) above 0.7 MeV lig to be eXpI ICIt o)
#+ #URL=http://dx.doi.org/10.1007/BF01123132

#+ #D0I=10.1007/BF01123132

MONITOR Absolute countinc
METHOD (ASSOP) Method of ‘EN EN-ERR DATA ERR-S ERR-T 20880002 ‘1§

Ho 3 ( ~ 3 Mev). Information Wrong ! KEV KEV NO-DIM PER-CENT  PER-CENT 77777777 H BEER AND F. KAPPELER

Separation of CF t | 1.2456E+01 6.2000E-02 6.5500E-01 5.0550E+01 5.1060E+01
# (2ssop) Associatea puiuuic

INC-SOURCE (D-T) Deuteron energy 2.8 MeV and 3.4 MeV . | 1.7274E+01 1.0100E-01 4.9200E-01 2.4930E+01 2.5950E+01 Data CO rre Cted
# (D-T) 3H(d,n) - - -

This paper presents the results of absolute TCAP measurements of *?°U fission cross ‘ g;g:g?gi 1:32:5'21 ST I3 AloekELIEGER, doStElssall E +AE

sections at neutron energies Ep of 1.9 and 2.4 MeV. These energy points lie in the range : + ° - e e r(‘keV) " ° ° ° °

1-5 MeV, where the existing experimental data have the greatest discrepancy (107 or more) Wlt O ut I n Icatl n t e

and are in two groups: with higher values of oy and a convex form of the dependence o4(Ep) | 2.6029E+01 1.8700E-01 4.2100E-01 9.8700E+00 1.2220E+01 -

and with lower values of o; and a concave form (i.e., the values of the cross sections 12,5
- - .

cannot be brought into agriement by remormalization). The ENDF/BV1ibrary estimate that is | 2.8684E+01 2.160RE-01 3.2700E-01 8.6500E+00 1.1250E+01 e ——

accepted at the present time is midway between the two. The results of previous TCAP )

from priv. Comm..

_ A 3.1112E+01 2.4480E-01 3.5800E-01 7.4400E+00 1.0350E+01 HISTORY (19790330C) Wwo.
measurements for 2.6-MeV neutrons belong to the group with lower values of aj. 3.1767E481 2.5100E-01 3.3700E-01 7.3300E+00 1.0270E+01 (19790518E)
In this study, the D(d, n)’He reaction at a deuteron-beam energy Eq = 3 MeV was used (19800303A) Main reference for the experimental setu
to obtain neutrons|{ The reaction kinematics in this case is such that neutrons of the 3.3862E+01 2.7700E-81 3.8500E-01 6.8600E+00 9.9400E+00 added F b

required energy are emitted into the rear hemisphere and the associated helions are emitted

~ | 3.6170E+01 3.050PE-01 3.64P0E-01 6.7600E+00 O.8800E+00 (19600331E)
Translated from Atomnaya Energiya, Vol. 64, No. 3, pp. 194-198, March, 1988. Original (196810402A) Err-analys corrected.
article submitted January 19, 1987. | 3.8723E+01 3.3800E-81 3.7900E-81 6.2800E+00 9.5500E+00 (19810429E)
(20070314R) Date 1s corrected

,1556E+01 3.7600E-01 3.9300E-01 5.8100E+00 9.2500E+00

0038-531X/88/6403-02395$12.50 © 1988 Plenum Publishing Corporation
HONE China National ' oration = —— e
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DE®mE
CNNEC CHINA INSTITUTE OF ATOMIC ENERGY

Measurements carried out in China
Map of China

Locations of provinces,

;,',; B RS R SR r

Institute of Modem Physws Chinese Academy of Sciences

Main Facility of China:
* (REAC,3CPRAEP) Heavy-water reactor
( MERT BRI A - (CYCLO,3CPRAEP) Cyclotron
« (REAC,3CPRAEP) 35 kW Miniature Neutron Source Reactor
+ (VDGT,3CPRAEP) The HI-13 Tandem Accelerator
Je ; 7 g - (VDG,3CPRAEP) 2.5 MV Van de Graaff
TR URIVERSTY. (CCW,3CPRAEP) 600 kV Cockroft-Walton accelerator
+ (VDG,3CPRBJG) 4.5 MV Van de Graaff accelerator
f’f Vi | Ji ."‘g * (NGEN,3CPRLNZ) ZF-300-Il intense neutron generator
T e |+ (CYCLO,3CPRIMP) Heavy lon Research Facility
+ (FRS,3CPRIMP) Radioactive lon Beam Line
/? *M SMM)MMZI + (CCW,3CPRIMP) 320 kV,600kV Cockroft-Walton accelerator
sinap Seied s Qeekanekeey -, (NGEN,3CPRIMP) T-600 neutron generator
* (NGEN,3CPRNPC) The K-400 Intense Neutron Generator

), = CSns . (NGEN,3CPRNPC) Pd-300 Neutron Generator
o= F s

i [E TR r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ + (CYCLO,3CPRNRS)1.2 Meter Cyclotron

S e « (LINAC,3CPRIHP) The Back-streaming white neutron so

(Back-n WNS) at China Spallatio Source (CSNS

>
S vy
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& nERzERTHAR 3. China’s contribution to EXFOR compilation

DEME cHINA INSTITUTE OF IC EN Y
DIRWE CHINA INSTITUTE OF ATOMIC ENERG

Scanning Chinese journals or conference proceedings
1) Chinese Physics C (CPH/C, English edition, 2008)

Former Title: High Energy Physics and Nuclear Physics (PHE, Chinese edition, 1977)
2) Atomic Energy Science and Technology (CST, Chinese edition, 1959)

3) Journal of Nuclear and Radiochemistry (HFH, Chinese edition, 1979

FIRAUZHE ' BACPHIIHCT

4) Nuclear Techniques (NTC, Chinese edition, 1978)

2017 9 =

5) Nuclear Science and Technigues (CNST, English edition, 1989)

W i

6) Chinese Physics Letters (CPL, English edition, 1984 )

Nuclear Science

7) Acta Physica Sinica (ASI, English edition, 1933) g =4 MensT

8) Conference Proceedings, Journal of University, etc.

E N N c China National Nuclear Corporation
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& nERzENSHAR 3. China’s contribution to EXFOR compilation

DEmE F Y
CNNE CHINA INSTITUTE OF ATOMIC ENERG

EXFOR Compilation Status

® Compilation history and CNDC X4 Group

Since 1989  Qichang Liang Neutron (N)
2004-2009 Hongwei Yu m— N/CP
Since 2010 - CNDC X4 group N/CP

E N N : China National Nuclear Corporation
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83 nERFERZHRR 4. Some considerations to future EXFOR

DEME cHINA INSTITUTE OF ATOMIC ENERGY
CNNC

ERR-ANALYS
 For Some EXFOR Entries, there are detailed source of
uncertainty and relative or absolute values in ERR-ANALYS.
For example, the EXFOR entry 32766 for ‘Measurement of
neutron-induced fission cross section of 238U at 14 MeV”,
and 10314 for ‘Absolute measurements of 235U and 239PU
fission cross-sections with photoneutron sources’.

 For Some EXFOR Entries, there are not detailed source of
uncertainty, or no relative or absolute values In ERR-
ANALYS. There are only “No information™, or only Total
uncertainty, or only Statistical uncertainty, .
EEINIINELE chiiansionsinuee o e




8 nERFENZARR 4. Some considerations to future EXFOR

mﬁ!l CHINA INSTITUTE OF ATOMIC ENERGY

ERR-ANALYS

ENTEY J2TAE 20181121 20190225 20190223 318732766000 1 SUBENT J2TAREODZ 20181121 20180225 20190223 J18T32TREOOZ 1

SUBENT I2TAREOOD1 20181121 201890225 20190223 J18T32TRE001 1 EIE 3 17 J2TaRN02 2

EIE 11 31 32766001 2 REACTION  (92-TU-238(N,F),, 5IG) J2TEARDNZ 3

TITLE Measurement of neutron—induced fiszszion crozs zection  32TEE001 3 ERE-ANALYS (ERE-T) Total uncertainty 2 TREODZ q

of 2380 at 14 MeV 32TaE001 4 (EEF-1) Solid angle of alpha detector (1.1%) G2 TEa002 b

ATITHOR {Hu Thongkang, 91 Bujia, Li &nli, IThang Baisheng, 32TaA001 ] (EEE-2) Background of alpha detection (0. 3%) 2 TAGRO0Z ]

Thou Huiming, Dong Mingli) 3278001 ] (EEE-3) Direction of alpha emiszszion 0. 5% 2 TREO02 T

INSTITUTE (3CPRAEPR) 32TaA001 T (EEE-4) Effect of material between B2 TERDD2 2

EEFEEENCE (J,C5T, 14,201, 19300 32TaR001 ] TiT target and T zample (0. 8% 2 TRAOOZ ]

FACILITY  (CCW, 3CPRAEF) 32TaR001 ] (EEE-5) U zample ma=z= 0. 8% F2TAGO0Z 10

INC-S0URCE (D=T) 0.7 mgfem? thick TiT for 160 & 200 keV J27Taa00l 110 (EFE-6) Distance between TiT target G2 TAAODZ 11

deuterons at 45 & 90 deg. 0.24 mg/com? thick TiT for J2TEE001 11 and T zample 1. 2% G2 TAAOD2 12

220 keV deutrons at 0 deg. 32766001 12 (EEF-T) Extrapolation of fisszion G2Te6002 13

SANMPLE Natural U foils (895 uz and &899 ug) electrodeposited J2Tea001 13 fragment spectrum (0. ¥y G2 TRAN02 14

onn Pt foil (0.1 mm thick). 32768001 14 (EEF-8) Backgzround subtraction (0. 6% F2TAE00Z2 16

The mazzez of U foils were determined by weighing, 32Tes00l 15 (EFE-5) Statistics dewiation 0. 5% 2 TRAOD2 16

coulometry, and alpha spectrometrs. 327Tea001 18 (EEE-5) 3He(d,p)4He contribution F2Taa002 1T

DETECTOR  (FISCH) Ar (9EX)+ CO205%) at 500 mmHg 32768001 17 (1% at 15.04 MeV, <0.4% at 14.10 and 14. 60 MeV)B2766002 18

(S0LST) Detection of associated alpha particles at J2TEa001 18 STETTS L7181 Y0 = B < | PO 4= 4= 8 P = 4 P = R = B 42Te6E002 19

90 deg. 32766001 15 ENDEIE 17 J2Tean0z 20

METHOL (A550P) Detection of alphs from T4, nidHe 2TEADODL 20 1

CORRECTION Corrected for G2TEROOL 21 Dear Wang-san, 2

- Afnizotropic emission of associated alpha in G2 Tes001 22 8

lab zw=tem H2Taa001 23 |

- Subthreshold fiszion number (2%) R2TEEO0L 24 3]

— Materials between TiT target and U sample (1. 6%) F2TEAROO1L 25 ]

- Central position of U foil FRTAGO01 26 I am going to adopt it this EXFOR entry in my least-squares analysis for JENDL update! [a7

— The sum (3%) of D{d,n)3He neutron contribution (<1¥)BE2TE6001 27 E

and scattered neutrons perasiol - 28 This entry summaries uncertainty information very nicely! 9

- Self-abzorption of fizzion fragment G2 TEAED01L 20 ]

— Alpha originated from 3He(d, p)dHe with 3He decayved R2T85001 a0 1

from T (0.2% at 14,10 MeV, 0.4% at 14,60 MeV, R2TEE001 31 2

1. 8% at 15,04 MeV) F2Taa00l 32 3

HISTORY (2018112120 Wang Jimin (CHNDC) 4+ Otuka Nachiko (NDS) F2TEAN01 33 Best regards, ul

ENDETE a1l 2TEG001 34 ]
NOCOMMON n 1] 327AE001 35 N
ENDSUBENT 34 32TAENN199999 Naohiko Otsuka 0 [y

China National Nuclear Corporation
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mﬂ!l CHINA INSTITUTE OF ATOMIC ENERGY

ERR-ANALYS

® \/ery detailed information for Uncorrelated, Fully
correlated, Partially correlated and Correlated.

4. Some considerations to future EXFOR

® No information or incomplete.

SUBENT 10314002 20171207 20180625 20180619 143910314002
BIE b 24 10514002
REACTION (92-T-235(N,F),, 5IG) 10514002
SAMPLE U308 deposits of B.16 and 6.85 mg on Pt (+/-30 ugz). 10314002
The mazs was determined by microbalance weighings 10314002
and confirmed by thermal neutron fission and alpha 10314002
o1t 1T 31400z
EFR-ANALYS (ERE-T) Total uncertainty 0314002
(EEE-1,,,T) Net fizszion counts/zource neutron Q314002
(ERE-2,,,T) Manganese bath comparizon of szources 0314002
(ERE-3,,,C) Fragment emizsion anizotropy 0314002
(EFF-4,,,C) Afngular distribution normalization to lab. J0314002
(EFF-5,,,C) Half-life extrapolation 0314002
(EFF-6,,,F) MNBS5-II reference source (0. 50%) 031400z
(EFF-T,,,F) Fis=zile foil masses (0. 0% 031400z
(EEE-8,,,C) Scattering in Pt backings 0314002
(EEE-9,,,C) Scattering in other structures Q314002
(EEE-10,,,T) Compensated beam geometry (0. 575 0314002
(EEE-11,,,C) Energzy spectrum (0. 30%) 0314002
(EFF-12,,,T) Lperture diameter (0. 13%) 0314002
(EFF-13,,,U) Deposzit—aperture distance (0. 14%) 0314002
STATTS (TAELE) Tablez § and & of Arm.Mucl.Energy 5(1978) 569 nil400z
HloTURY LIATEUIL8A)Y Data updated. n31do0z
(201707244) Orn. Partial uncertainties added. 10314002
DATA-ERE -> ERRE-T and ¥—uncertaintiez adopted for it. 10314002
(201712074) On. EERE-12 and ERE-13 added. 10514002

._.
[ I T 2 TR e R Y P Y e

[ S e T e T e T (e T e T e N T S S P P P
[n 0y IV N U L R e B T T o RS Ik Y N P T S T

SUBENT 22304007 20180724 20180424 20180423 22TR22504007 1
EBIE 5 5 22304007 2
REACTION (92-1T-238 (N,F),, 5IG) 22304007 3
FACILITY (MZEN, ?GERDEE) 22304007 4
ERF-ANALYS (DATA-ERR! Mo information on the source of uncertaintv 22304007 5
STATUS (TABLE) Text (p.513) of 1991 Juelich Conf. p. 510 22304007 B
HISTORY (201807244) On. Re—compiled. 22304007 T
ENLEIE 5 22304007 8
HOCOMMON ] ] 22304007 a
S — e — o

ERR-ANALYS (ERE-T) The total error giwven includes all the errors, 21520001 a1
=T TElT ThoSE OuE To ThE MICErTainties 1 the 21520001 a7
izotopic composition and chemical purity of the 21820001 a5

boron foils. 216520001 a9

STATUS (NDD) Data taken from NEUDADA, 21520001 70
HISTORY (19800422T) G.C. 21520001 T1
(198004 29E) 21520001 T2

(200T09264) Date is corrected. DATA-ERE To ERE=T , 21520001 T3

units in SAN 004 changed - SM 21520001 T4

(200710010} Last corrections hawe been done. 21520001 75

COREECTION DATA ARE CORRECTED FOE DEAD TIME, CONSTANT AND TIME- 12808001 24
DEFENDENT BACEGROTND 12808001 2h

COMMENT DATA SHOULD EE USED WITH CAUTION AROWE 20 EV. 12808001 26
ERE-ANALYS (ERR-5) STATISTICAL ERROE 12808001 27
“STAINS  DAIL FECEIVED IN PRIVAIE COMMUNICATION 8671731 FRom 12905001 28
E. GWIN 12808001 29

(APEVD) E.GWIN, 387975, 12808001 an

HISTORY (BE0BZ1C) 12806001 31
(ATOE054A) MONITOR COERECTED. 128058001 32

® It will be better that the detailed information on the source of uncertainty was
Included in ERR-ANALYS, from articles or authors.

NN

China
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ufS: MER S fie™ = i 7 4. Some considerations to future EXFOR

CNN

 Real-time feedback platform for EXFOR is expected to build,
which provides users from various countries and regions a
more convenient channel to record the insufficient, and the
maintainer can know them quickly;

* For same source of the incident particle beam, or same
experimental technique, etc. standardization of the main
sources of uncertainty was handled in EXFOR will makes
processing more effective for experimental covariance;

E N N : China National Nuclear Corporation - a -..-: '
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‘Sj MER S fie™ = i 7 4. Some considerations to future EXFOR
 The correlated coefficient of each experimental sources
(beam, sample, detector...) are looking forward to presenting
In entries by the experimenter, which is important to create a

more reliable non-model dependent COV;

* The content iIn COMMENTS requires more complete
description, especially why compiler modified the data and if

the data In the subentries are better recommendation for
application?

Thank you for your attention!
EININL ciiansionainucies e e - o r YYD




