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Required from Arjan:

1.experimental covariances?

2.how you currently deal with that?
3.how you would like to see that handled in EXFOR?

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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Experimental  data selection, correction, 
normalization

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

CURVEFIT…)

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

Experimental data collection
EXFOR, NSR, Searching engine…

Plenty of 
exp. data

Scarce of 
exp. data

Model parameters determination for structure 
or fission nuclei

(UNF, FUNF, DWUCK, ECIS)

Sensitivity calculation for  reactions (SEMAW)

Covariance of model parameters
(COVAC, Least Square methodology)

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

CENDL

NJOY 
Processing & 
S/U analysis

Optical model
Direct reaction

Compound nucl. 
~ 40 parameters

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

Non-model
dependent
evaluation 

1. traditional evaluation methods



Descriptions to the current COV scheme 
at CNDC：

① Tech. for non-model & model 
dependent

② Energies for structure & smooth 
regions

③ COV data types for NI & NC

④ Tech. deal with single & multiple 
measurements

⑤ Tech. for parameter sensitivity selection

⑥ COV matrix positive definition 
treatment

1. traditional evaluation methods
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CENDL-3.2 COV for main reactions of FP(70) ，averaged unc with LS



• Neutron source
D-D         2H(d,n)3B

D-T          3H(d,n)4B

P-LI7       7Li(p,n)7Be

P-T          3H(p,n)3He

PHOTO    Photoneutron

SPALL     Spallation

P-Be         Be(p,n)B

P-V51       51V(p,n)51Cr

D-U

REAC       Reactor

EVAP       Evaporation neutrons

EVPLO    Nuclear explosive device     6

n+ 235U fission reaction

 Neutron Flux and Energy

TOF: Time-of-flight

ASSOP: Associated particle

COINC: Coincidence

MANGB: Manganese bath

 Detector
FISCH: Fission chamber

SCIN: Scintillation detector

IOCH: Ionization chamber

SIBAR: Silicon surface barrier

TRD: Track detector

SOLST: Solid-state detector

BF3: Boron Trifluoride

NAICR: Sodium-Iodide crystal

TELES: Counter telescope

LONGC: Long counter

PROPC: Proportional counter

GELI: Germanium-Lithium

Information from EXFOR

neutron

2. Samples to deal with the exp. COV
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235U(n,f),,sig- Data Classify

information is incomplete. Important information

2. Samples to deal with the exp. COV
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235U(n,f) XS error and correction analysis

Spallation

Photo-neutron
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235U(n,f) XS error analysis

D-T



235U(n,f) XS correction analysis

10

Neutron 
source：D-T 

1、Fission detector efficiency   2、Neutron attenuation
3、Isotopes in the sample          4、Fission fragment absorption
5、Fission fragment spectrum extrapolation



Something need to fix in the EXFOR

11

Information wrong !
Data corrected 
without indicating the 
reason !

Information need 
to be explicit。



Measurements carried out in China
Main Facility of China:
• (REAC,3CPRAEP) Heavy-water reactor

• (CYCLO,3CPRAEP) Cyclotron

• (REAC,3CPRAEP) 35 kW Miniature Neutron Source Reactor

• (VDGT,3CPRAEP) The HI-13 Tandem Accelerator

• (VDG,3CPRAEP) 2.5 MV Van de Graaff

• (CCW,3CPRAEP) 600 kV Cockroft-Walton accelerator

• (VDG,3CPRBJG) 4.5 MV Van de Graaff accelerator

• (NGEN,3CPRLNZ) ZF-300-II intense neutron generator

• (CYCLO,3CPRIMP) Heavy Ion Research Facility

• (FRS,3CPRIMP) Radioactive Ion Beam Line

• (CCW,3CPRIMP) 320 kV,600kV Cockroft-Walton accelerator

• (NGEN,3CPRIMP) T-600 neutron generator

• (NGEN,3CPRNPC) The K-400 Intense Neutron Generator

• (NGEN,3CPRNPC) Pd-300 Neutron Generator

• (CYCLO,3CPRNRS)1.2 Meter Cyclotron

• (LINAC,3CPRIHP) The Back-streaming white neutron source 

(Back-n WNS) at China Spallation Neutron Source (CSNS)

• ……

3. China’s contribution to EXFOR compilation



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)

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

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

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

7) Acta Physica Sinica (ASI, English edition, 1933)

8) Conference Proceedings, Journal of University, etc.

3. China’s contribution to EXFOR compilation



EXFOR Compilation Status

 Compilation history and CNDC X4 Group

Qichang Liang 

Since 1985

Since 1989

Youxiang Zhuang Charged-Particle (CP)

Neutron (N)

Hongwei Yu 2004-2009 N/CP

Since 2010 CNDC X4 group N/CP

3. China’s contribution to EXFOR compilation



• 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.

4. Some considerations to future EXFOR

ERR-ANALYS



ERR-ANALYS

4. Some considerations to future EXFOR



 Very detailed information for Uncorrelated, Fully

correlated, Partially correlated and Correlated.

 It will be better that the detailed information on the source of uncertainty was

included in ERR-ANALYS, from articles or authors.

 No information or incomplete.ERR-ANALYS

4. Some considerations to future EXFOR



• 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;

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 in 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!

4. Some considerations to future EXFOR


