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Before any deve

Steps to go.
1. Understand/formulate problem and possibly task(s)
2. Three questions to answer:

a) What already exists and can be used?

b) What is wrong now?

c) What do we want to achieve? (define i1deal goal)
3. Preparations:

a) discuss/define main ideas, concept and possible technologies

b) study and test technologies, select technology
4. Plan: split problem to tasks/sub-tasks, define dates

5. Implementation: development loop




Recent tendencies in

More Python

More JSON for data exchange, operations and storage
More “open source” for codes and data files, more Git
Many EXFOR parsers and utility-codes in Python
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What is wrong now?

EXFOR code systems:
1. Existing codes: Fortran: 2, C: 1, Java:2, Python: 6

2. Fortran, C, Java codes: functioning long time, well tested, comprehensive, advanced functionality
- produce C5, X5, JSON, XML, X4Pro accessible via Web-GUI and API with Python-examples,
but difficult to extend for new tasks by new people

Most of the systems were built for specific purposes

Systems are built independently without common approach

Some codes are very large and specialized

Python codes not yet cover all EXFOR data types and advance tasks (SG50, SG54)
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Important

There is no general-purpose, low-level, simple “EXFOR-driver”
which can be used as common basis for other software built on top of it
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1. Translation EXFOR to

Tasks, basic principles, current limits

Tasks for EXFOR parser:
Step-1: small, general-purpose, low-level EXFOR parser (X4-Driver), not connected to Dictionaries
1o be extended in near future by a new functionality
1o be able translate EXFOR to JSON and back
Should work on any EXFOR file from single ENTRY to full Master file
Should allow sequential parsing of a file and full-file parsing to DOM (document object model)
Q: Should work with old EXFOR files? (support VECTOR-COMMON formalism)

Basic principles:
Languages: Python and JavaScript™
Based on OOP (Object Oriented Programming), i.e. classes/objects (structures with methods)
JSON is produced from an object by a method in a class
Every class in single file with self-test

* Structures and algorithms are based on existing X4-Java codes

Current limitations:
Work on valid EXFOR file, i.e. now not oriented to work with incorrect EXFOR files
Requires ENTRY+ENDENTRY lines (O: change to SUBENT+ENDSUBENT?)



About “basic princip
Why OOP?

Object Oriented Programming using classes/objects having data structures with methods.:
preparing for further extensions beyond the task “translate EXFOR to JSON”

JSON is produced from an object by a method in a class

( Object ) Class with full data and functionality
Z I

parser() to_dict()
i N
EXFOR ( jObj ) JS-object (Python-dict) with data needed for JSON
- = JavaScript: JSON.stringify(jObj)
to_cards to_json P 8
— () _json() {Python: Jjson.dump(jObj)
“\ l;
JSON

Every class in single file with self-test
this is how I was writing X4java package, keeping tests inside class-file

General approach

Having experience with programming EXFOR, CINDA, Dictionaries, ENDF, ENSDF-Editor in

Java + JSON + JavaScript/Html, I decided to try to rewrite basic low-level part of parsers in
Python and JavaScript and see how difficult it would be.




2. Technologies and current imple

JSON-Tree Editor (2024-2025)
Initial main goal: develop/discuss JSON formats of nuclear data
Language: JavaScript; works in Web-Browser locally and remotely
Presents any JSON file as interactive tree
Provides specialized view for data in X5, ENDF, ENSDF, NSR, IBANDL, MyEnsdf, etc.
Provides “classic” operations: edit/delete/move/copy/paste text and nodes, new/open/save files,
undo/redo, history of operations, return back to any step, etc.

EXFOR-CINDA-X4TOCS Dictionary parser (2024)
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Language: Python

Using elements of meta-programming describing input format

Parsing Dictionaries to classes/objects (~clone of x4dicts.java reproducing functionality)
Production of JSON file for whole Dictionary release + internal X4toC5 Dictionaries

ENSDF parser (2024)
Languages: Python and JavaScript using myMeta-programming approach
Translating ENSDF file to JSON strictly according to ENSDF-Manual
Translating JSON to ENSDF and comparison with original
Web interface (JS only): ENSDF <=> JSON => JSON-Tree Editor
Command line interface (CLI): Python only

Low-level EXFOR parser: x4py, x4js (2025)
1. Implemented on Python and JavaScript
1) Python3. Package x4py: 1.1K lines (10 files, 70-200 lines each)
2) JavaScript-ES5. Module x4dom.js (1K lines), json2x4cards/csv (600 lines)
Translating EXFOR text to JSON
Translating JSON to EXFOR and CSV
Web interface via Web-browser (online, offline): EXFOR <=> JSON => JSON-Tree Editor
Command line interface (CLI): Python and Node.JS
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Data structures, objects, fl¢

EXFOR

Exactly follows

EXFOR file structure

ENTRY SUBENT BIB

ENTRY SUBENT COMMON
DATA

ENTRY SUBENT

Low-level EXFOR-Driver parser objects

KEYWORD . .
Pointer Code fields
KEYWORD Code text
e Free text [coded] text
KEYWORD !
1
1
Header Header :
Units Units :
Value Value :
. I
So 1
value | [value
1
1
/////i

EXFOR file
Structure

x4dom

x4file — x4entry[] — x4subent[] — x4bib, x4common, x4data
x4bib —x4kw[] —x4code[] —pointer, codeLines[], freeLines| ]
x4common, x4data — headers|[], pointers|[], units[], data[][]

Why “low-level”?
Because now X4-Driver

parses file up to this border

Main blocks and data flows

Formats
ENSDF

=

Parsers
Python

JavaScript

| )
| 4

Why JavaScript?

JSON-Tree I
Editor Web-interface

=) 1) Local (offline)
== s 2) Remote (online)
Only Browser is needed

</ Easy to use/discuss structures

Parser: package/modules can be

1) Python3
$ python x4dom.py mm03.x4

2) Node.JS

$ node x4tojsl mm03.x4

Command line interface (CLI) used to build Desktop and Web

$ python x4update.py EXFOR-2023-06-30.bck trans.4213 -o:outl.bck

Applications




ENSDF parser on Python and

Java

Python

Codes in Web-tools MyEnsdf
~16K lines

=>

parser() + to_json() ~1.1K In,
json2ensdf: 338 lines

parser() + to_json() ~1.6K In;

=4 json2ensdf: 413 lines

Translate ENSDF to MyEnsdf-JSON.
by V.Zerkin, 2025-03-08

Web-App: ENSDF <& JSON

' ENSDF | lines:4,597 bytes 372,276 Examples:[1][2][3][4] [upload][clear][copy][paste][*] ' JSON | datasets8 lines-22,214 bytes:509 550 [upload][clear][copy][paste] [mini] [midi][maxi]
177LU  ADOPTED LEVELS, GAMMAS 19NDS 201909 | Translate |{"format": "ens2json-zv1.8.e", &
177LU H TYP=FUL$AUT=F.G. KONDEV$CIT=NDS 159, 1 (2019)$CUT=30-Aug-2019% "now": "2025-83-12T723:54:51Z", .
177LU Q 496.8 8 7072.89 166181.5 121447 5 2017WAle it "title": "ENSDF file in JSON",
A "program”: "ens2json.js, by V.Zerkin, Vienna, ver.2025-83-86",
3 The Q-value Record - "purpose": "Interpretation ENSDF to JSON strictly according to ENSDF Manual®,
Q ENSDF-Manual El o T
Required for adopted data sets. //—\\ {:::l::;[s):;s:::!JELU",
If there s only one dala sel for the nuclide then the Q-value record should k] Translate )
be given i that data set. back "header”: {
Must precede L, G, B, E, A, DP records. "type": "adopted”, | ¢ > C % zerkinusitepro/edit-json-tree/#5n
If signs are not given, they will be assumed lo be +. 3 compact "NUCID": "177LU",
continuation " w.om = — : -
records .DSID": "ADOPTED LEV Fjle Edit View History Tools Help About myensdfison example 2025-03-12,23:68
Field (Col.) Name  Description Reference new style PUB" - = A0S, - )
15 NUCID Nuclide identification V.1 Sgment "DATE": "201909" | &-a=177Lu//zv2025 {5}
6 Blank s ibas 1, ¥ . ~— »format: ens2json-zv1.0.0 °
. Must be blauk mymieu| histery: [ -now: 2050221717:15482852 JSON-Tree editor
i5 requi continuation e R - ~title: ENSDF file in JSON
8 Q Letter ‘Q" is required records "AUT": "F.G. KONDEM itle: ile in
9 Must be blank # "CIT": "NDS 159, 1 — = program: ens2json, by V.Zerkin, Vienna, ver.2025-02-27
10-19 Q- Total energy (keV) available for 8~ decay V.10 "CUT": "30-Aug-2019 = purpose: Interpretation ENSDF to JSON strictly according to ENSDF Manual
of the ground state. (Q~ > 0if 8~ } =~2 = nuclides /1]
decay is energetically possible. s .1‘.' - \ & xnuclides[0] {2} Nuclide:177LU Date:201909 Datasets:8
Q~ < 0 represents the @, energy of ‘\‘ Q:VE}U?S : [“ — = NUCID: 177LU
the Z+1 (% = proton number) isobar.) e &-Asdatasels (8] Datasets
20-21 DQ- Standard uncertainty in Q~ \ Ml e e neNts "7972. 89", &~4 ~ datasets|[0] {7} /4/ Dataset: ADOPTED LEVELS, GAMMAS F.G. Kondev L
22-29 SN Neutron separation energy in keV \\\ V.10 /7 "DSN": "16", @~a ~header {3/
30-31 DSN Standard uncertainty in SN \ V.11 ’,¢‘ "SP": “"6181.5", ~d .E_ﬁ = history /1]
32-39 Sp ’E)Q_{MLUE": {n Lol \“ 10 = 2z :DSI:" . ""12"; \\\\ &ra - Q-values [i]
40-41 DSP "title": "Q-value Record”, YD rintor "QA: "1447", o &-A = Q-values|0] (9] O-value:496.8kel SN.7072.8%eV SP-6181.5keV O
49.49 QA - escripto DQA": "5", N e o e
notes": [ "QREF": "2017WA10" 3. N =Q: 496.8 #Total energy (keV) available for b- decay of the groum
"Required for adopted data sets.”, X ™ - .pa: s 4Standard uncertainty in O
50-55 DQA "If there is only one data set for the nuclide then the Q-value r L s /| - *SN" 7072.89 ".f::( ’T[ um:,]’_m”j I: :  in ke
56-80 QREF "Must precede L, G, B, E, A, DP records.”  =ea._l] L |- 11 " L DS'N s . ; ””;n“lwf Gl W'S{\‘J e
. 1, ~~*eressRafarences”: = 5 #Standard uncertainty in ST
177LU CL BAND(t)$ K[pd “fields": [ {"NUCID": "177L0";TT="====-- e N »SP: 6181.5 #Proton separation energy in keV
177LU2¢cL The ?siignTer ["#nvucID", 1, 5, "txt" ,"Nuclide identifcation" 1, "DSsym": "c", |- =DSP: 12 #Standard uncertainty in SP
177LU CL BAND(u K|pq ["#RTYPE", 8, 8, "Q" , "Letter 'Q' is required" T "DSID": "177LU IT O - i 4Total oy (ke P labl - alpha decay of the er
177LU2cL The assignmed  ["q" | 10, 19, "txt" ,"Total energy (kev) available for b- d Y, [ads TA8T Slei ey (Rl availabie fur olphe sy ol e g1t
["oQ" .20, 21, "txt" ,"standard uncertainty in Q" gl ~DQA: 5 #Standard uncertainty in OA
Use on text-area: <Ctrl ["sN" , 22, 29, "txt" ,"Neutron separation energy in kev" 1,firrect cursorposition) — rQREF: 2017TWAI10Q #Reference citation(s) for the Q-values
["DSN" , 30, 31, "txt" ,"standard uncertainty in SN" I -4 = crossReferences /7]
MyEnsdf-JSON: created by Vi ["sp” , 32, 39, "txt" ,"Proton separation energy in kev" 1], @~ * Comment-L /33/
Last updated: 2025-03-11 21: ["DsP" , 40, 41, "txt" ,"standard uncertainty in sp" ) &7 = Comment-G /8]
["Qa" , 42, 49, "txt" ,"Total energy (keVv) available for alph i 027 Nuclear level
["DQA" 50, 55, "txt" ,"standard uncertainty in QA" i @-arlevels [] ,k] Nuclear levels
["QREF" , 656, 80, "txt" ,"Reference citation(s) for the Q-value @-n » datasets[1] {10} /D/ Dataset:177YB B- DECAY F.G. Kondev Levels:17(p:1
] @A v datasets[2] {9} /D/ Dataset: 177LU IT DECAY (160.4 D) EG. Kondev Leve,
3

-2 »datasets[3l /51 /R/ Dataset: 176YB3HE.D).(A.T) EG. Kondev Levels:36



Colored ENSDF with built-in record editor and JSO

ENSDF < J SON

J SON = J SON-Tree edit

l

Translate ENSDF to MyEnsdf.json ," ‘\ ! ‘\

2. 1 \
by V.Zerkim, 2025-06-15 /under developmient/ ! Y H \

1 1

ENSDF | Examples:[1][2](3][4] Do:[uploadj{clear]fcopyljpaste] &2 grid \/ ‘\, JSON | Do:fupload|fclear]copy][paste]fminij[midi][maxilfiree] \,"/ Treal/ () wrap text

ETH .20. e e e e me | Tansiie: | 1 " a] [File Edit View Hlstory Tools Hslp About myEnsdf 2026-06-18,16:37
12345678%123456784123456789l_r23455789L23455789|123456789[1234567891123456789] 3, -4 = levels[7] {9) Leve 0.45 NS y:2
177LUS G KC=0.046 10$LC=0.6873 9$MC=6.00166 19 {"E": "569.6721", (=]| @-axlevels[s] { n
177LUS G NC=0.99839 5$0C=5.7E-5 8$PC=3.3E-6 8 csntmuallan "DE": "15", 0 L a = levels[9] 170] Lev 155 US
177LU ¢G M,MR$|a(K)exp=0.851 {I14)} (1996Pe@5). Other: |a(K)exp=0.049 (1971Ma45). ;Zcog:gs =g " 124", T YE: 569.6721 i
1770 6 552.102 4 74 7 Mi+E2 1.8 5 0.019 3 0 oTU: M155 UsT, — “DE: 15 "
177LU2 G FL=0.8 indent: i ik e ; PR e s
177LUS G KC=8.0156 24$LC=0.0028 3$MC=0.00064 6 [1] net: DY, @ Edit LEVEL - Google Chrome - u] X |
177LUS G NC=8.806158 1430C=2.15E-5 22$PC=1.89E-6 19 410K MS™: "M27,
177U ¢G M,MR$|a(K)exp=0.015 {I4} and |a(L1l)exp=0.0022 {I9} (1996Pe@5). 5“""1""“:9“ | ® aboutblank R
177LU2cG Other: |a(K)exp=8.028 (1971Mad5). XREF=AE(*576)F le

Translate '%éumments" [ Project MyEnsdf.json 2025-06-18,09:09:57
back e e, 1/8) Dataset: [177LU] ADOPTED LEVELS, GAMMAS
" 77/600) Record: [ L ] Level
Energy (keV): 569.6721 .
"L=e+2 for 1/ Edit Record: LEVEL Edlt Record
new style "E2 to 5/2+; —
of comment: | ENSDF Cards |

177LU3cG Other:

1770 G 111.715
177LU2 G FL=457.9568
177LUS G KC=8.774 113LC=1.087 16$MC=0.269 4
177LUS G NC=8.8619 9$0C=08.88752 11$PC=4.87E-5 6
177LU cG M$|a(K)exp=1.@ {I4}, |a(L1)exp=0.39 {I15}, |a(L2)exp=0.7 {I3},
177LU2¢G |a(L3)exp=0.8 {I3}, and |a(M3)exp=0.15 {I6} (1996Ped5).
|a(K)exp=0.96, |a(L1l)exp=08.1, |a(L2)exp=8.75,
177LU4cG |a(M)exp=8.42 and |a(N)exp=6.13 (1971Ma45).
177LUB G BE2W=0.

eelle 5

1 1ee

16E2

|a(L3)exp=0.67,

use dot as
ag in field 6

contlnuatmn

records

#

[l
i
[l
[l
1
1
1
1
1
1
[l
[l
[l

177U G
177LU2 G FL=0.0

569.680 9 2.1

14 4

5 [M3] 9.235

177LUS G KC=0.183 3$LC=0.0395 6$MC=0.00@930 13
177LUS G NC=8.80220 3$0C=0.000319 5$PC=1.753E-5 25
177LUB G BM3W=0.

1
1
1
1
1
[
[
[l
1
1
1
1
1
1
[l
|

I T S

177U L 573.6283 14
177LUX L XREF=AE(*576)F(*574)G
177LU cL I$L=8+2 for 1/2+, 3/2+ doublet in {+176}Yb({+3}He,d),(|a,t); 115
177LU2cL M1 to 5/2+ and 573.6|g to 7/2+; band assignment.

3/2+ 3.5 Ns 1e

lines4,597 bytes:372.276

9 The Level Record ENSDF_Manual

Optional, although a data set usually has at least one.

Field (Col.)
1-5
]

@

10-19
20-21
22-39
40-49

50-55
56-64

Name
NUCID

Heg=
=

DT

Description

Nuclide identification

Blank

Any alphanumeric character other than ‘1’
for continuation records
Must be blank

Letter ‘L’ is required
Must be blank

Level energy in keV - Must not be
Standard uncertainty in E

Spin and parity

Half life of the level; units must be given.
Mean-life expressed as the width of a level,
in units of energy, may also be used
Standard uncertainty in T

Angular momentum transfer in the reaction
determining the data sel. (Whether it

is Ly, Lp, AL, elc., is determined from

the DSID field of the IDENTIFICATION

esghiptor

Reproduced

b
‘555‘15
i

Click to open

.1e....]. . | . . . .
| < c: | 123455759|123455739|123456789|1234ss739|1zs456789\123455739\123456759\123456739\
(177U L 569.6721 15 1/2+ 155 US 7 DM2 | &
"CTEXT": 177LUX L XREF=AE(*576)F(*574)G
"Weighted av 177LU cL J$L=e+2 for 1/2+, 3/2+ doublet [in {+176}Yb({+3}He, c!) (la,t); 111.715]g
"(1965He66), [delete] 177LU2cL E2 to 5/2+; configuration assignment.
] 177LU cL T$Weighted average of 150 |ms {I10} (1978F109) and 168 |ms {Ile}
! 177LUxcL (1965He@6) |
| 177LU cL CONF$|p1/2[411] (d{-3/2}) Nilsson configuration.
177LU2cL Based on the observed in-band properties, such as alignment
"CTEXT": /[ 177LU3cL and large signature splitting, and systematics of structures v
= p1/2|’lzﬁ11] q 177LU4cL in neighboring nuclei. y
"Based/on the Y spit U 1 Merge [Tt
"and farge si — lLJ l—QJ
"in lje:.ghbor | Main Card |
! 1 Name Value Len. | Col. | Description
¥ ,'I #NUCID | 177LU 5 1:5 | Nuclide identifeation
1‘ ¥ HRTVDPE | | 1 Q T vt I Vs arss veivio, g
r‘ad;atlons 5 _I #RTYPE 1 8 Letter 'L'is required
{"type": "Gammz E 569.6721 10 | 10:19 | Level energy in kel
"111. 7151 DE 15 2 | 20:21 | Standard uncertainty in E
= ; s | 1/2+ 18 22:39 Spin and parity
! LT 155 US 10 | 40:49 | Half-life of the level; units must be given
’/ || DT 7 6 50:55 | Standard uncertainty in T
|| L 9 56:64 | Angular momentum transfer in the reaction
Edlt and [SaVe] S 10 | 65:74 | Spectroscopic strelngﬂf Jor this level
DS 2 75:76 | Standard uncertainty in S
ie D 1 1q Comiment FLAG used to refer to a particular comment record
|| MS M2 2 78:79 | Me ble state
T '> Q 1 80 Questionable level
-------- |
| Continuation Records |
|| #| Continuation Record Help
1| XREF=AE(*576)F (*574)6G [Ed]
L 7
E [?]
| -
! | Comment Records |
|| #| C | RTYPE| PSYM | [SYMS]CTEXT
1jc J$L=6+2 for 1/2+, 3/2+ doublet in {+176}Yb({+3}He,d),(|a,t); 111.715|g
! E2 to 5/2+; configuration assignment. y
| JSL=0+2 for 1/2+, 3/2+ doublet in 176Yb(3He,d),(a,t): 111.715y
| E2 to 5/2+; configuration assignment.




Translate EXFOR to MyX4.json v

EXFOR & JSON

I’ I
/ \ !
’ll \“ "’
Translate EXFOR to MyX4.json ! N\ /
. Ay
by V.Zerkin, 2025-06-17 /under development/ 4 ~N 1’2
EXFOR | Examples:[1][2][3][4] Deo:[upload] clear] [copy] [paste][csv] & grid/wide JSON | Do[upload] clear] [copy] [paste] [save] (mini] [midi] [maxi] [free] Tree | O wrap text
e eshiars el oo 2 EE s s |l s e sicd et o Translate| {"format": "exfor2json-zv1.0.0", A File Edit View History Tools Help About myX4 2025-06-18,09:35 a
REQUEST 1855001 20230406 164736 20230404 3 & EXFOR | "now": "2025-06-18T@9:34:597", [ ] E-A = myX4 {6}
ENTRY 10007 20230707 20240315 20240315 1567 [ toJSON| "title": "EXFOR file in JSON", - = t exfor2] 1.0.0
SUBENT 10007001 20230707 20240315 20240315 1507 "program”: "exfor2json.js, by V.Zerkin, Vienna, ver.20: ST O X E0I VU
BIB 18 "purpose”: "Interpreting EXFOR basic level coding in J¢ [Z] ~now: 2025-06-18T09:34:59Z
INSTITUTE | (1USAANL) CJonbBIB| “xgentries”: [ ~title: EXFOR file in JSON
REFERENCE | (J,NSE, 39,67,1970) | ’"ffﬁ"': {::EN;RY“;“"lgaa?“, . program: exfor2json s, by V.Zerkin, Vienna, ver.2025-05-28
f’d'n‘m'la B2/ NSE70-AG1AT2 Shpdated : ©20230707°, ~ purpose: Interpreting EXFOR basic level coding in JSON
[(R,ANL-7567,1969) #1 0K al": “"G.L.Sherwood", =
AUTHOR /(G.L.Sherwgod,A.B.Smith,J.F.Whalen) “ref": "J,NSE,39,67,1970", =-a = xdentries /11]
TITLE Fast nesutran cross sections of hafnium, gadolinium 1 mpATte 97T, &+ » xdentries[0] {6} Entry:10007:20230707 1970,G.L.Sherwood J NSE.39.67,
| and samarium. Translats|— *4subents’ = ENTRY: 10007
FACILITY  (VDG,1USAANL) K JSONl": {"SUBENT": "10007001" - updated: 20230707
INC-SOURCE (P-LT7) "compiled": "20230707",
EXFOR SRR ~al: G.L.Sherwood
STATUS |(APRVD) BIB": {
‘(TABLE) Data received on punched |cards, A.B.Smith, 69/5 "INSTITUTE": [ =ref: J,NSE,39,67,1970
HISTORY i(1974as1ac () right {"pointer": " ", wyi: 1970
1(19800812A) Converted [to REACTION formalism column "codeLines": ["1USAANL"] -4 = xdsubents /3]
‘ datain =
[ Sepcinay 80 update O Gentic ¥ & = xdsubents[0] {4} Subent: 10007001:20230707
(19860424A) BIB updates. notation N ped
(19931229U) Converted |to lower case CJEdess “REFERENCE": [ 4 = xdsubents(1] {5/ Subeni:10007002: 19990617
(20230522A) 0S. DATA-ERR correctdd in subs. |3, 8,13, data {"pointer”: " ", (EIED] remove )
minor BIB changes style “codelines™: [ Edit node: myX4 (2 ies(0] [ x4subents [ 1]
ENDBIB 18 Digl(\;rév “J,NSE, 39,67,1970" Key: [xasubents[1] | Object type:[object
NOCOMMON @ [ s 1 SON: T — -
ENDSUBENT 21 (allcsV “freelines": ["#doi:10.13182/NSE70-A21172"] *|{"SUBENT": "18007602",
SUBENT 10007002 19990617 19990622 20050926 0000 4 1 l_comglled : "19990617",
BIB g 9 {"pointer": " " BBl
REACTION (72-HF-0(N,[EL)72-HF-0,,5IG) "codelines": ["R,ANL-7567,1969"] REACTIDN ‘:' [“ .
METHOD [(TOF) Time-of-flight {"pointer”: " ",
ANALYSIS  4pi * P(0) 15 codeLines™: [ :
MONITOR (6-C-0(N,EL)6-C-0,,DA) From Lane, ANL-5567 (REV) “AUTHOR": [ 72-HF-0(N,EL)72-HF-0, ,S1G
CORRECTION Corrected fior multiple scattering {"pointer”: " ", ]
ERR-ANALYS Data error given is estimated errnor including standard “codelines": ["G.L.Sherwood,A.B.Smith,J.F.Whaler s
STATUS (COREL; 1ang7ae3) PZANS: [Save][Save New][Reset][Clear][Check][Minify][Expand][Copy] [is0
HISTORY ‘(19836329[\ Energies dorrected. L 3 p —A-x4subents[é']“;‘>%’Subenr 10007004-19990617
1(19868723A) Reaction product added. s STETLE™: ([ - = 2 x - -
ENDBIB g L {"pointer": * " =4 = xdentries[1] {6} Entry:10010:20050707 1970,4.B.Smith J.NSE,41,63,1970(
. 5
comion 2 3 A > “freelines”: [ v | |- =ENTRY: 10010 v
EN-RSL DATA-ERR / vy 4 » 4 >
/ 4 A Eniry:11 Subentry:23 Lines:3,369 Bytes:84,950
l', // i
/ !
/ ol i
/ s i
=
H

Python parser: ~1.1K lines
to_cards(): not yet done

Options:

EXFOR to JSON:
JSON to EXFOR:

JavaScript: parser ~1K lines;
to_cards(): ~600 lines

only BIB (no COMMON, no DATA sections)

right column (booking-info)

data values in scientific notation, e.g. 0.00000123 => 1.23E-6
E-less data style, e.g. 1.997512e-19 => 1.997512-19

DATA in CSV form
All in CSV: BIB (coded information), COMMON and DATA



Colored EXFOR with built-in

Translate EXFOR to MyExfor.json
by V.Zerkin, 2025-06-17 /under development/

EXFOR | Examples:[1](2][3][4] Do:fupload][clear] [copy] [paste] € grid/wide | JSON | Do fupload) [clear] [copy] [paste] [save] [mini] midi] [maxi][ire] Tree | Clwrap text
e R | { format™: "exfor2json-zv1.0.8", 2] [File Edit View History Tools Help About myX4 2025-06-180952
EXFOR | "now": "2025-06-18T09:34:067", '
(20060728A) BIB section updated "program": "exfor2json.js, by V.Zerkin, Vienna, ver.20: T
— = NOW: -06- :34:

ENDBIB 35 "purpose”: "Interpreting an:nw hacic laval cadina in ¢
NOCOMMON 2 0 CJonlyBIB| “xaentries”: [ | @ Edit REACTION - Google Chrome - (m]
ENDSUBENT 38 indent: {"ENTRY": "1eee7",

SUBENT GOPP2002 20060729 20061121 20061120 Go14 E\ “updated”: "20230707", @® aboutblank
"al": "G.L.Sherwood", =

L 2 2 # "ref": "J,NSE,39,67,1970
- CODE G0002002 REACTION 0

“x4subents"

HISTORY (19830630C) | by VP. - ot 10 BTeo: i E-a = myX4 {6} °
O | -title™: "EXFOR file in JSON", [— ~ format: exfor?.jJS\QN'Tree edltOl‘
| — B
X
fid

Translate : i o | . 2/266) Entry:G0002
I": "lee 1 i
DETECTOR  (LONGC) polythen cube, 6@ cm on a|side, containing JSON to {"compile L 20230 2 Edlt EXFOR 2/4) Subent:G0002002
60 He-3 proportional counter tubes in four concentric EXFOR "BIB": { \ Edit Record: REACTION
rings of 6.4, 10.8, 14.6 and 17.8 cm of radius. the "INSTITUTE": [ — B
efficiency determined with a cf-252 source was 0.43 Oright {"pointer”: * " [EXFOR Cards‘
ENDBIB 7 column “codeLines": ["1U el e e e e e e e e e e A et
NOC o 5 B () data in } \<= & | 123456789|123456789]|123456789|123456789|123456789|123456789]123456789|123456789 ]
DATA 3 12 scientific| ] REACTION (93-NP-237(G,X)9-NN-1,_,SIG) the total emission of
; notation ";{EFERENCE“: [ neutr'ons.pf‘eset\ting 1.:he sum of s'xg(g,n_) and
EN DATA DATA-ERR (JE-less T oo TR nu av. times sig(g,fiss)
MEV MB MB data {"pointer”: Y 3
5.43 3.0 1.7 style “codelLines™: [ [delete]
5.58 12.9 2.2 @ Edit DATA - Google Chrome = o x
g'zg lgg.g 13'2 ® aboutblank RS Z
7,38 Ziio 24 A Project MyExfor,json 2025-06-18,09:57:18 ‘} U Split 4 nﬂ
7.64 70.4 11.1 | DATA G0002002 o e
T.72 97.1 12.2 | 2/266) Entry:G0002 Pointer | —
7.88 133.4 25.4 ," 2/4) Subent:G0002002 Edlt EXFOR
7.91 156.5 20.0 | Edit Record: DATA CTEEE . ’
9.00 166.2 28.9 ! | EXFOR Cards | | Code Text | Note. Text will be wrapped in parentheses.
9.72 261.5 68.8 | 16 20 30 ) 50 60 78 50 -NP- -NN-
10,83 | o106 | 212.2 | i53aberadlinsidereslissateradlissiberadl issaleradlinsiderasiasaderadlissatesad] 93-NP-257(G, X)0-MN-1, ,STG | | !
ENDDATA A 14 H DAlA 2 < e 123456789]123456789] 123456789 123456789 123456789 12345
§ 1 EN DATA DATA-ERR | [...2 20 20 =) I
ENDSUBENT 1 26 , MEV MB MB ... ... N B DRI ... .. .. ... .. e
SUBENT | G00O2003  20060§29  2PO6I121 ([delete] 543 3@ i ; i
BIB t 2 i 5 S dea e | Free Text | @ Stick to the last line of the code
REACTION  (98B-NP-237(G,F),,SIG) ;;: 3:2 1::: <« the total emission of
7.64 70.4 a1 i~ neutrons presenting the sum of sig(g,n) and
772 97.1 1.2 TS nu av. times sig(g,fiss)
7.88 133.4 25.4 Ny 4
7.91 156.5 20.0 TR =
9.00 166.2 28.9 ~L
S.72 261.5 68.8 Y
10.83 910.6 29252 v Seo
ENDDATA 14 7 Sl . .
Usoit |l Merge < ~ Edit DATA in EXFOR format
| Data Text ‘ [Copyl[Clean][Paste] Note. Data given in CSV format to copy/paste 1o Excel. ~~"=t==seeee_____
EN:MEV, DATA: MB, DATA-ERR :MB ) TranSIate EXFOR = CSV
5.43, 3., 1.7
5.58, 12.9, 2.2
6.73, 100.2, 16.6 0 0
o ] (I—— Edit data in CSV format
7.38, 78.5, 9.4 e
7.64, 70.4, 11.1 Lmmmmen
772, SFely 132
7.88, 133.4, 25.4
7.91, 156.5, 26.
9., 166.2, 28.9
9.72, 261.5, 68.8
10.83, 910.6, 212.2 4




Why CSV for DATA inside EXFOR?

Original EXFOR: 3 lines per data point « EXFOR with DATA and COMMON sections presente
STATUS (TABLE) Table V of Phys.Rev.C81(2010) 064604, 23114002 81 1 1 1 1 1
A:pexe;dixoB ofy:ag:",s thesis (micro correlation)23114002 82 Tn CSVform (1n01udlng headers’ unlts’ pOlnteI'S COded
HISTORY (20130924A) On. ERR-ANALYS, COVARIANCE etc. 23114002 83
HISTOR a) 23114002 83 in one line) is fully equivalent to EXFOR
COMMON 4 3 23114002 85
ERR-3 ERR-4 ERR-5 ERR-6 23114002 86
ERR-3 o LRRd L ERRS e RS 23114002 8¢ * compact, clearer, easy to observe and make copy/paste
1.2 0.1 0.3 3. 23114002 88 . | k
ENDCOMMON 2 0 23114002 89 * Dbetter if we need significantly extend number of partial
EN EN-ERR  DATA ERR-T MONIT-ERR ERR-1 23114002 91 uncertainties (may be needed for SG54 curated data)
ERR-2 ERR-7 ERR-8 MISC1 MISC2 MISC3 23114002 92
MISC4 23114002 93
MEV MEV MB PER-CENT  PER-CENT  PER-CENT 23114002 94 Largest EXFOR Entry: 14508
PER-CENT PER-CENT PER-CENT NO-DIM NO-DIM NO-DIM 23114002 95 5 o . 0
NO-DIM 23114002 926 - with rlght—column. 94MB 100%
8.34 0.15 96.8 6.5 1.9 5. 23114002 97 : : .
1. 0.9 0.9974 0.9925 1. 23114002 98 - without right-column: SIMB  54%
1. 23114002 99 - with DATA in CSV: 31MB 33%
9.15 0.15 162.9 5.7 1.9 4. 23114002 100
1. 0.6 1.0731 1.3117 1. 23114002 101 .
1. 23114002 102 DATA in CSV form (comma separated values):
13.33 0.15 241.8 4.6 1.6 2.5 23114002 103
1. 0.4 0.3 0.9168 0.8288 1. 23114002 104 STATUS (TABLE) Table V of Phys.Rev.C81(2010)064604, 23114002 81
1. 23114002 105 Appendix B of Sage's thesis (micro correlation)23114002 82
16.1 0.15 152.4 4.6 2. 2.1 23114002 106 HISTORY (20130924A) On. ERR-ANALYS, COVARIANCE etc. 23114002 83
1. 0.6 0.3 1.0749 1.2335 1. 23114002 107 ENDBIB 81 23114002 84
1. 23114002 108 COMMON 4 3 23114002 85
17.16 0.03 116.1 4.4 2. 1.5 23114002 109 #h:23114002 : COMMON , ERR-3 : PER-CENT , ERR-4 : PER-CENT , ERR-5 : PER-CENT , ERR- 6 : PER-CENT
1. 0.6 0.3 0.9987 0.9878 0.998 23114002 110 #,1.2,0.1,0.3,3
0.997 23114002 111 ENDCOMMON 3 0 23114002 86
17.9 0.1 105.7 4.4 2.2 1.3 23114002 112 DATA 13 9 23114002 87
0.7 0.7 0.3 0.969 0.933 0.998 23114002 113 #h:23114002:DATA,EN:MEV, EN-ERR:MEV , DATA :MB, ERR-T : PER-CENT ,MONIT-ERR : PER-CENT , ERR-1
0.997 23114002 114 #,8.34,0.15,96.8,6.5,1.9,5,1,0.9,,0.9974,0.9925,1,1
19.36 0.15 89.5 8.2 3.1 6.3 23114002 115 #,9.15,0.15,162. 9 5.7,1.9,4,1,0.6,,1. 0731 1.3117,1,1
2. 0.6 1.3 1.0061 1.0157 0.941 23114002 116 #,13.33,0.15,241.8,4.6,1.6,2.5,1,0.4,0.3,0.9168,0.8288,1,1
0.926 23114002 117 4.16.1,0.15,152.4,4.6,2,2.1,1,0.6,0.3,1.0749,1.2335,1,1
19.95 0.07 102.1 5.8 4.1 1.4 23114002 118 4.17.16,0.03,116.1,4.4,2,1.5,1,0.6,0.3,0.9987,0.9878,0.998,0.997
1. 0.6 1.4 0.9822 0.9433 0.922 23114002 119 4.17.9,0.1,105.7,4.4,2.2,1.3,0.7,0.7,0.3,0.969,0.933,0.998,0.997
0.891 23114002 120 #.19.36,0.15,89.5,8.2,3.1,6.3,2,0.6,1.3,1.0061,1.0157,0.941,0.926
20.61 0.04 77.9 8.8 5.4 5.7 23114002 121 #,19.95.0.07,102.1,5.8,4.1,1.4,1,0.6,1.4,0.9822,0.9433,0.922,0.891
1.6 0.6 1.4 0.9938 0.982 0.885 23114002 122 #.20.61,0.04,77.9,8.8,5.4,5.7,1.6,0.6,1.4,0.9938,0.982,0.885,0.832
0.832 23114002 123 ENDDATA 10 0 23114002 88
ENDDATA 33 0 23114002 124 ENDSUBENT 99 0 2311400299999
ENDSUBENT 123 0 2311400299999
EXFOR DATA-CSV exported to EXCEL: /
A B | C D E _ F G Ho ) | K L M N
1 #h:23114002:DATA EN:MEV EN-ERR:MEV DATA:MB ERR-T:PER-CENT MONIT-ERR:P ERR-1:PER-ERR-2:PER ERR-7:PER ERR-8:PER MISC1:NO-DIM MISC2:NO MISC3:NO-DI MISC4:NO-
2 |# 8.34 0.15 96.8 6.5 1.9 5 1 0.9 0.9974 0.9925 i 1
3 # 9.15 0.15 162.9 5.7 1.9 4 1 0.6 1.0731 133117 1 1
4 # 13.33 0.15 241.8 4.6 1.6 2.5 1 0.4 0.3 0.9168 0.8288 1 1
S5 # 16.1 0.15 152.4 4.6 2 2.1 1 0.6 0.3 1.0749 1.2335 1 1
6 ‘# 17.16 0.03 116.1 4.4 2 1.5 1 0.6 0.3 0.9987 0.9878 0.998 0.997
7 # 17.9 0.1 105.7 4.4 2.2 1.3 0.7 0.7 0.3 0.969 0.933 0.998 0.997
8 # 19.36 0.15 89.5 8.2 3.1 6.3 2 0.6 13 1.0061 1.0157 0.941 0.926
9 # 19.95 0.07 102.1 5.8 4.1 1.4 1 0.6 14 0.9822 0.9433 0.922 0.891
10 # 20.61 0.04 77.9 8.8 5.4 5.7 1.6 0.6 1.4 0.9938 0.982 0.885 0.832




Command line interface: tests, validation,

$ python -B EnsDom.py 177LU.ens
$ python -B EnsJson2Cards.py 177LU.ens.json ENSDF
$ ens2flag6 177LU.ens > 177LU.ens.cmp
$ ens2flagé 177LU.ens.json.ens > 177LU.ens.json.ens.cmp
$ mycmp 177LU.ens.cmp 177LU.ens.json.ens.cmp
$ cat ens2flagé6.c
#include <ctype.h>
#include <stdio.h>
#include <string.h>
#define LSTR 520
char str[LSTR];
int main(int argc,char **argv)
{
char ch, *ss, *fgets();
FILE *in;
char *infile;
int i;
if (argc<2)
printf ("At least one parameter needed!\n");
return (0) ;
}
argv++; argc--;
if (argc>0) {infile=*argv++; argc--;}
in=fopen (infile,"r");
if (in==NULL) return(-1);
for (i=0; ;i++) {
ss=fgets (str,LSTR-1,in);
if (ss==NULL) break;
if (strlen(str)>6) {
ch=str[5];
if (ch!=' ') str[5]='.';
}
printf ("%$s",str);
}
}
1) Translate ENSDF to MyEnsdf.json
2) Translate MyEnsdf.json to ENSDF
3) Modity flag-6 to ““.” for continuation records
4) Compare initial and finel ENSDF
G:\projects\zerkin\pdev\x4dev\ens 1\177LU.ens.cmp
77LU G 5€9.€80 9 2.1 5 [M3] 0.235
177LU. G FL=0.0
177LU. G KC=0.183 33LC=0.0355 €3MC=0.00930 13
177LU. € NC=0.00220 350C=0.00031S 55PC=1.753E-5 25
177LU. G BM3W=0.14 4
177LU L 573.€203 14 3/2+ 3.5 NS 10
G:\projects\zerkin\pdev\x4dev\ens 1\177LU ens json_ ens.cmp
5€9. €t

0.235
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| Update EXFOR files.
| Program x4update.py ver.2024-11-13 |
| by V.Zerkin, Vienna, 2024 |

EXFOR

x4update.py — update, split and merge
EXFOR files, maintain Master file

ram: x4update.py

age "x4py" version: 1.0.0
ing: 2025-06-18 21:29:50
ose: merge/update EXFOR files without intermediate files;
tions: : 3 4
standalone maintenance of EXFOR Master file using X4py paCkage
join/merge EXFOR files using latest Subentries

cut EXFOR text after 66th column and right-trim strings

add right column after 66th column to EXFOR text

sort Entries in EXFOR file

supporting NOENTRY (to exclude Entry from output)

split EXFOR file(s) by ENTRY and store one file for one Entry

rithm:

* program in the loop on command line arguments:

*

- reads EXFOR file (Backup/Master/TRANS or any other) into buffer
- inserts/overwrites next Entry/Subentry into the buffer

- accepts options and formatting parameters

output content of buffer to new EXFOR file or directory

Usage: $ python [{flag}] x4update.py {[option|file]}
* flag: see all Python flags: § python --help
-B don't write .pyc files on import
* option:
-help print this help-text and exit (also --help)
-h:<hdr> set header-line in output file (default: -t:REQUEST)
-nl:<N1> set N1 in header-line (default: -nl:777)
-wide add to EXFOR file right column (default: cut after 66-col.)
-o0:<file> write final buffer to new EXFOR file
-d:<dir> split final buffer by Entry to directory structure
-sdd set date of modification by Entry.N2 to <dir>
-i:<Ent> include Entries starting with <Ent>
-x:<Ent> exclude Entries starting with <Ent>
-v:<show> verbose - show details of the process
* file: file name should not start with sign "-"
<file> path of an EXFOR file (can be relative or absolute)
Examples:
1) load Master file, update by Trans-file(s), write new Master file
$ python3 -B x4update.py EXFOR-2023-06-30.bck trans.4213 -o:outl.bck -h:LIB
2) insert/replace EXFOR Entries into TRANS file, verbose (trace of the processing)
$ python3 -B x4update.py trans.4213 mm03.x4 -wide -h:TRANS -nl:4213 -o:trans.4213 -v:1
3) split EXFOR file into sub-directoriess by Entries, set dir-dates by Entry:N2
$ python3 -B x4update.py EXFOR-2023-05-23.bck -wide -d:x4all -sdd
4) join EXFOR files from Area-4 to single file (use with bash or in MinGW/MSYS)
$ python3 -B x4update.py x4all/4/*/*.x4 -o:aread.x4 -wide
5) merge EXFOR files, filter Entries: include 41* and exclude 414*, output Entries to
outl/

6)

$ python -B x4update.py trans.4213 mm03.x4 trans.el50 -d:outl -i:41 -x:414
print help message and exit
$ python3 -B x4update.py




Concluding remarks

Technical:

Step-1.
1.

SANRANE Il

7.

Possible plans:

1.
2.
3.
4.

Conclusions/Proposal/Question:
1. Several EXFOR parsers and converters to different versions of JSON exist
2. There is no EXFOR-JSON format agreed in NRDC and recommended for end-users (X5json?)

3. Recommended/stable/tested EXFOR-Driver is missing as starting tool for users who want to use
original EXFOR instead of Web/X4Pro/X4Pro/C5/X4+ (e.g. WPEC-SG50/SG54).

4. If supported by NRDC, a common/generic low-level EXFOR-Driver on Python/JavaScript can be
discussed in detailed, published as open-source product, further developed and possibly recommended
for SG54 and other users’ communities

5. Are NRDC, NNDC, SG54 and other nuclear data communities interested in ND-JSON-Tree Editor?
If yes, conclusion and support are needed.

Low-level EXFOR-Driver. Done:

small library of classes written in Python and JavaScript

needs only valid EXFOR file/text (Dictionaries are not required)

implements sequential and direct access using DOM

works with small (one Entry) and large files: retrieved/assembled/Trans/Prelim/Master

can translate EXFOR to JSON and backward from JSON to EXFOR and CSV

having command-line and Web interface for translation with various options and operations
integrated with Web-App “JSON-Tree editor”

Step-2: classes for specific coding of essential BIB-keywords
Step-3: connection to EXFOR-Dictionaries

Step-4: datasets, variables and computational values

etc. ... finally reproducing functionality of x4java/x4pro/c5/x5




Thank you.

e done with proper acknowledgement of the author



