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News in X4Pro



Tools:
python: retrieve data from X4Pro and store them as plain text, CSV and JSON files
sqlite3: simple command-line program (shell) for SQLite
SQL: structured Query Language used as instructions for programs above

1) NRDC-2024/A47: find/analyze zero values coded under the headings EN, PARITY, ERR-T and DATA-ERR
2) Advanced usage of sqlite3: text plotting DATA from a Dataset

Part-5. Find mistakes in EXFOR library using X4Pro
/for NRDC-EXFOR compilers/

SELECT substr(DatasetID,1,5) as Entry
,DatasetID,idat
,CAST(json_extract(x4.xdat,'$.EN') AS FLOAT) as EN
,REACODE.FullCode

-- ,xdat
FROM x4pro_x4data as x4
inner join REACODE on REACODE.ReacodeID=x4.DatasetID
where json_extract(x4.xdat,'$.EN') is not null
and json_extract(x4.xdat,'$.EN') <=0

{ "Entry": 14687,
"DatasetID": 14687003,
"idat": 0,
"EN": -0.022,
"fullCode": "48-CD-0(N,TOT),,SIG"

},
{ "Entry": 14688,
"DatasetID": 14688002,
"idat": 0,
"EN": -0.11,
"fullCode": "79-AU-197(N,TOT),,SIG"

},

SQL
JSON

- program:[err-t.py] found:[csv] [json]
- program:[data-err.py] found:[csv] [json]
- program:[exec1sql.py]

• inc.Energy<=0: [SQL] [CSV] [JSON]
• Parity==0: [SQL] [CSV] [JSON]

- utility code:[sqlite3] script:[runme.sh]
• inc.Energy<=0: [SQL] [-csv] [-box]
• histogram: [SQL] result:[-header –box]

Content

┌──────────┬──────┬────────────┬────────────────────────────┬─────┬──────┬───────┬────┬─────┬─────┐
│ Dataset  │ year │  Author1   │          REACTION          │ EN  │ DATA │ ERR-T │ MF │ MT  │ Pt. │
├──────────┼──────┼────────────┼────────────────────────────┼─────┼──────┼───────┼────┼─────┼─────┤
│ 22703002 │ 1992 │ Y. Uwamino │ 13-AL-27(N,A)11-NA-24,,SIG │ MEV │ B    │ B     │ 3  │ 107 │ 36  │
└──────────┴──────┴────────────┴────────────────────────────┴─────┴──────┴───────┴────┴─────┴─────┘
┌────┬──────┬───────────┬─────────┬──────────────────────────────────────────┐
│ n  │  E   │    SIG    │  dSIG │                  SIG(E)                  │
├────┼──────┼───────────┼─────────┼──────────────────────────────────────────┤
│ 3  │ 5.5  │ 0.0006735 │ 8.6e-05 │ #                                        │
│ 4  │ 6.5  │ 0.01293   │ 0.0017  │ ####                                     │
│ 5  │ 7.5  │ 0.03269   │ 0.0042  │ ###########                              │
│ 6  │ 8.5  │ 0.0606    │ 0.0072  │ ####################                     │
│ 7  │ 9.5  │ 0.08368   │ 0.0089  │ ############################             │
│ 8  │ 10.5 │ 0.09789   │ 0.0096  │ #################################        │
│ 9  │ 11.5 │ 0.1089    │ 0.0095  │ #####################################    │
│ 10 │ 12.5 │ 0.1192    │ 0.0093  │ ######################################## │
│ 11 │ 13.5 │ 0.1166    │ 0.0087  │ #######################################  │
│ 12 │ 14.5 │ 0.1066    │ 0.0076  │ ####################################     │
│ 13 │ 15.5 │ 0.09402   │ 0.0074  │ ################################         │
│ 14 │ 16.5 │ 0.07627   │ 0.0068  │ ##########################               │
│ 15 │ 17.5 │ 0.06219   │ 0.006   │ #####################                    │
│ 16 │ 18.5 │ 0.04926   │ 0.0051  │ #################                        │
│ 17 │ 19.5 │ 0.03626   │ 0.0042  │ ############                             │
│ 18 │ 20.5 │ 0.02808   │ 0.0036  │ #########                                │
│ 19 │ 21.5 │ 0.02462   │ 0.003   │ ########                                 │
│ 20 │ 22.5 │ 0.02488   │ 0.0026  │ ########                                 │
│ 21 │ 23.5 │ 0.02461   │ 0.0022  │ ########                                 │
│ 22 │ 24.5 │ 0.02145   │ 0.0018  │ #######                                  │
│ 23 │ 25.5 │ 0.01773   │ 0.0015  │ ######                                   │
│ 24 │ 26.5 │ 0.01455   │ 0.0012  │ #####                                    │
│ 25 │ 27.5 │ 0.009771  │ 0.001   │ ###                                      │
│ 26 │ 28.5 │ 0.005502  │ 0.00081 │ ##                                       │
│ 27 │ 29.5 │ 0.003916  │ 0.00063 │ #                                        │
└────┴──────┴───────────┴─────────┴──────────────────────────────────────────┘

Run sqlite3
on x4pro.db
using only SQL
/without any other 
programming/



Part-6. X4Pro with evaluators flags and scores

itype= “quality”

┌───┬──────────┬───────────────────────────────────────────────────────────────────────────┬─────────┬────────┬────────┬────────┐
│ # │ Date     │ Evaluator/Compiler                                                        │  itype │Datasets│Rejected│Accepted│
├───┼──────────┼───────────────────────────────────────────────────────────────────────────┼─────────┼────────┼────────┼────────┤
│ 0 │2020-06-15│ Erwin Alhassan for protons on Co59 and Cd111 (2018)                       │quality  │ 166    │ 105    │ 61     │
│ 1 │2021-02-22│ Natalia Dzysiuk for neutron-induced activation XS for F4E (2018)          │quality  │ 1768   │ 140    │ 1628   │
│ 2 │2021-02-19│ Natalia Dzysiuk for neutron-induced activation XS on Ni isotopes (2019)   │quality  │ 570    │ 40     │ 530    │
│ 3 │2021-02-23│ Natalie Gaughan for proton induced reactions (2019)                       │quality  │ 90     │ 31     │ 59     │
│ 4 │2021-02-19│ Arjan Koning, statistical verification of EXFOR neutron-ind.react.XS(2020)│stat     │ 19144  │ 1074   │ 18070  │
│ 5 │2014-07-03│ A.Trkov 2012                                                              │expert_x4│ 21     │ 21     │ 0      │
│ 6 │2014-07-03│ D.Smith and R.Capote 2010                                                 │expert_x4│ 42     │ 42     │ 0      │
│ 7 │2018-09-12│ H.Sjoestrand 2018, Ni59(n,*)                                              │expert_x4│ 3      │ 3      │ 0      │
└───┴──────────┴───────────────────────────────────────────────────────────────────────────┴─────────┴────────┴────────┴────────┘

Summary

itype=“stat”
┌───────┬───────────┬────────────┬──────────┬──────────────┬───────┬───────────────────────────────────────────────────────────┐
│   n   │ DatasetID │   x4upd    │ accepted │  evaluator   │ itype │                         comment2                          │
├───────┼───────────┼────────────┼──────────┼──────────────┼───────┼───────────────────────────────────────────────────────────┤
│ 1     │ 10013010  │ 2017-03-30 │ REJECTED │ Arjan Koning │ stat  │ #flag=T3  #[T]:Theoretical comparison  #[3]:Clear outlier │
│ 7     │ 10055002  │ 2010-10-16 │ REJECTED │ Arjan Koning │ stat  │ #flag=N3  #[N]:No pdf file available   #[3]:Clear outlier │
│ 18    │ 10088018  │ 1981-11-25 │ REJECTED │ Arjan Koning │ stat  │ #flag=R3  #[R]:Reviewed                #[3]:Clear outlier │
│ 1075  │ 10004002  │ 1999-06-17 │ accepted │ Arjan Koning │ stat  │ #flag=N1  #[N]:No pdf file available   #[1]:Good          │
│ 1720  │ 10405003  │ 2003-02-07 │ accepted │ Arjan Koning │ stat  │ #flag=N2  #[N]:No pdf file available   #[2]:Doubtful      │
│ 2139  │ 10634024  │ 2003-06-02 │ accepted │ Arjan Koning │ stat  │ #flag=R1  #[R]:Reviewed                #[1]:Good          │
│ 2202  │ 10693004  │ 2012-02-22 │ accepted │ Arjan Koning │ stat  │ #flag=R2  #[R]:Reviewed                #[2]:Doubtful      │
│ 2223  │ 10715002  │ 2008-12-19 │ accepted │ Arjan Koning │ stat  │ #flag=T1  #[T]:Theoretical comparison  #[1]:Good          │
│ 2224  │ 10716012  │ 2009-07-09 │ accepted │ Arjan Koning │ stat  │ #flag=T2  #[T]:Theoretical comparison  #[2]:Doubtful      │

├──┼──────────┼────────┼────────┼───────┼─────────────────────────────────────────────────────────────────────────────────────────────────────┤
│33│B00980121 │REJECTED│Erwin │quality│Reasons for exclusion                                                                                │
│  │2001-12-20│        │Alhassan│       │1) Experiments are not consistent with other experiments such as Michel(1997) and Ditroi(2013)       │
│  │          │        │        │       │2) This data set is not consistent with the trend of other evaluations (TENDL-2017 and JENDL/He-2007)│
│  │          │        │        │       │3) No experimental uncertainties in cross sections were reported                    │
│  │          │        │        │       │4) The data set are systematically higher than other experiments in the same energy range            │
├──┼──────────┼────────┼────────┼───────┼─────────────────────────────────────────────────────────────────────────────────────────────────────┤

itype= “expert_x4”
├──┼────────┼──────────┼────────┼────────────┼─────────┼──────────────────────────────────────────────────────────────────┤
│12│22335006│2011-01-31│REJECTED│A.Trkov 2012│expert_x4│ #[20] Soewarsono 1992, Included by Zolotarev,                    │
│  │        │          │        │            │         │ #     but it seems shifted (DATA REJECTED)                       │
├──┼────────┼──────────┼────────┼────────────┼─────────┼──────────────────────────────────────────────────────────────────┤
│13│30264011│2008-12-03│REJECTED│A.Trkov 2012│expert_x4│ #[29] Araminowicz, Normalisation included in IAEA general updates│
│  │        │          │        │            │         │ # Exclusion recommended by Zolotarev │
├──┼────────┼──────────┼────────┼────────────┼─────────┼──────────────────────────────────────────────────────────────────┤



X4Pro. Part-6.1. Cross sections + ratios to cross sections

Reaction: 92-U-235(N,G)92-U-236,,SIG

92-U-235(N,ABS),,ALF → 92-U-235(N,G)92-U-236,,SIG
SF3=ABS Absorption
SF6=ALF Alpha = capture/fission cross-section ratio

Original data: 10 datasets
Ratio2CS: 42 datasets

X4Pro, x5, c5 were 
extended with data 
from reaction-
denominator for 
reactions ratios



X4Pro. Part-6.1. Cross sections with automatic-correction, 
ratio-to-cs, evaluators-flags



X4Pro. Part-6.1. Advanced interactive plot

Add my points

Add my curve

Automatic corrections Evaluators flags

Selected point

Selected point



X4Pro. Part2-3. Example from O.Cabellos

26-FE-56(N,EL)26-FE-56,,DA 
EXFOR: 13511004 1991 C.M.Perey

dσ/dΩ(E,θ): Fe-56(n,el),da

Improved /2024-09-02/
(local Web-system)

From Oscar /2022-11-10/



X4Pro. Part2-7. Fission yield: energy distribution



News in EXFOR-Interpreted (X4+)

Old1) REL-REF //new

2) MONIT-REF //new

3) DECAY-DATA with FLAG in the code //debug

4) New coding of STATUS //new

New

Old
New

Old
New

Old
New

two updates sent to CNPD for EXFOR-Editor

5) DATA in CSV
New: [copy] to Clipboard for Excel.



1. X4Pro can be used as local tool for specific tasks of NRDC compilers 
related to whole EXFOR, such as: search of rare mistakes in EXFOR 
library, using advanced SQL without programming, etc.

2. X4Pro was extended to include evaluators’ flags with software support

3. Recent extension in both X4Pro and X5.json allows to calculate CS from 
ratios coded in EXFOR as reaction-ratios (R1)/(R2) and as (N,ABS),,ALF

4. X4+ extended by interpretation of keyword codes; two updates sent to 
CNPD for EXFOR-Editor

Concluding remarks



Thank you.

Citing of the materials of this presentation should be done with proper acknowledgement of the author


