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Motivation

What is wrong with present system? +analyse existing systems

What do we want to achieve? clearly formulate goal, tasks, users/needs

Technical solution. observe existing technologies, create prototype, test performance

Plan. short and long term planning

-

Implementation. + users feedback => iterations, improvement
(Done: steps 1-3. Now I am on step 4/5)

1. Present system: Web EXFOR, ENDF, CINDA/NSR, IBANDL

a) Oriented to professionals (evaluators, experimentalists, compilers, code developers, ...)
— difficult for newcomers

b) Universal, flexible (any search incl. wildcards, OR/AND/NOT: parameters with several values, ...)
— too many options, some users are lost
— too many parameters and details (e.g. ENDF: 40 MFs, EXFOR: 1500 Quantities)

c) Rich functionality: work with data on deep level, complex operations with data (inverse kinematics
and reactions), cross-comparisons data, connections to other databases (EXFOR-ENDF, IBANDL-
EXFOR, PDFE, DOI, ...), various output formats (2 XML, 3 JSON, GIF/PS/EPS/PDF), etc.

— no simple search in all databases at once

— many operations to achieve simple plot (neutrons, cross-sections)
— too many output options and operations, some users are lost
—elc., elc.

d) Layout: [Request]— [Select]— [Retrieve]—[Download/Plot] changing web-pages
— modern tendency: stay on the same page, change its contents on events

Summary: universal system for professionals (IAEA task?), complicated for general public




Sequential and direc

Two basis approaches to build database interface:

1. Sequential search/selection

2. Direct search

1. Sequential data search/selection

Browse Database ¢#- Evaluated data
Step-1 'Ta N Incident-Neutron Data

St%ptjp-az _____ ?.T..a 13 al Aluminiul.‘n.
/ il ,na AL-27 Alurniniurm

/ Step-SEm“ ?.Q-a N,A Production of_an alpha

~-9L{A SIG Cross sections
> S5 &= enpr/B-viLo
B IRDF-2002

Step-7 B JEF-2.2

X

Retrieve Data

+All operations by mouse: intuitive, free of user's mistakes
+Presents only existing data
+Transparent and clear, gives help-information immediately

- Limited number of parameters (depth of the tree)
- Limited integral requests, no intervals

- Requires several steps to reach data - slow for experienced users

2. Direct data search

E— JEF-2.2

Request Form Step-1

Target (typing search criteria)
Reaction
Quantity [SIG |

Lirary

Step-2 §.
(search in database) .
Retrieve Data
I Step-3

Database 6

- Needs typing.: mistakes are possible

- Needs wider request when data not found

- Requires some knowledge of coding (help-information can be used)
+Fast (one step search) if user knows exectly what is nedeed
+Allows many search parameters and any combinations

+Integral request using wild-cards (*) and intervals



Flexible ENDF Database Explorer

Overcoming fixed sequence of opening nodes of database tree.

Every layer can be “opened” by all available “switches” in any order.

Links:

Getsummary Targets Libraries Reactions Quantltles

Zitches:

Link: Zelect data

1‘ “““ ooy ‘\

Qpen by Targets by Libraries by Reactions by Quantities

Flexible Database Explorer x|

Restart Close Config Selection Help About
,n oT oL a0y Evaluated data [+Reaction]
.a-2[_]G Photo-Nuclear Data
.a-2/[_] PHOTO Photo-Atomic Int
.a-0/_] DECAY Radioactive Decay
.e-2/[_] S/FPY Spontaneous Fissit
-o—nD ARD Atomic Relaxation C
7|. T &R o—n‘;j N Incident-Neutron Date
R T o—u‘ﬁ BROND-3.1 Russian evalua
T o—n[:] Lumped reaction covaria
?-----,-n- o---'r-'.':j N,2A Production of 2 alpha |
*--T-‘.:_'j DA/DE Product energy-angle
*T":_j 26 Fe Iron [+Target]
By FE-54 Tron
o—--'r-[:] RNP Radioactive decay data
o—--'r-[:] SIG Cross sections
o1 SIG/ACT Cross sections for
o7 o-2[_] N,2N Production of two neu
a7 a-2[_] N,2N+2A Production of twc
o7 o-2[_] N,2N+A Production of two |
*=T o—-n-[:] N,2N+F Third-chance fissio
T o--n-[:] N,2N+P Production of 2 nei
o7 a-a(_] N,2N" Production of 2 neut
o7 o-2[_] N,2P Production of 2 proton
o7 o-2[_] N,3N Production of three ne
a7 a-2[_] N,3N+A Production of three

o7 o-2[_] N,3N+F Fourth-chance fissi
e Tan 1IN ZTNLD Droadiictinn nf 2 nor

A Tﬂl‘g et Materials IAEA Flexible Database Explore
Isotopes of |1 2
1-Hydrogen| H He
Ho1 . 3 |4 5 (6 [7 [8 [¢ |10
oo Li | Be B|C|N |O |F [Ne
H-3 11 |12 13 (14 [15 |16 |17 |18

Na| Mg Al|Si|P |S |CI|Ar
19 (20 |21 |22 [23 [24 [25 [28 [27 (28 (29 [30 [31 [32 [33 [34 [35 (36
K |Ca|Sc |Ti|V |Cr|Mn|Fe|Co|Ni |Cu|Zn|Gal Ge|As| Se | Br| Kr
37 |38 [30 (40 [41 |42z [az |49 |45 (46 |47 (48 |42 |50 |51 |52 |53 |54
Rb|Sr|Y | Zr|Nb/ Mo Tc |Ru|{Rh|Pd |Ag |Cd|In|Sn|Sb|Te |I | Xe
55 |56 |s7* |72 [73 |74 |75 |76 |77 |78 |79 |80 (81 |82z (a2 |84 (85 |86
Cs|Ba|la |Hf{Ta| W |Re|Os|Ir |Pt |Au|Hg| Tl |Pb|Bi | Po|At|Rn
87 |88 |80**|104|105 |106 107 |108 109 110 |111 (112 [113 |114 (115 |116 (117 |118
Fr|Ra|Ac | Rf|Db| Sg| Bh|Hs | Mt (Ds |Rg |Cn|* |FI | * |Lv |* |*
* Lanthanides |58 [39 [60 |61 [62 [63 |64 |65 [66 |67 |68 |69 |70 |71
Ce| Pr | Nd|Pm| Sm| Eu | Gd | Th| Dy| Ho| Er | Tm| ¥b| Lu
== Actinides |20 |91 [e2 [23 (94 [95 |[e6 |97 (98 [99 (100 [101 [102 [103
- Th{Pa|U |[Np|Pu|Am|Cm|Bk|Cf| Es|Fm| Md| No| Lr
Summary:
Elements: 85
Nuclides: 372
Selected:

> 0) Evaluated data
> 1) Incident-Particle: [N] Incident-Neutron Data
* 2) Library: BROND-3.1 Russian evaluated neutron data library, issued in 2016

Nuclides: [List] [Chart-txt]
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Examples of existing sy_

IAEA EXFOR Web retrieval system  https://www-nds.iaea.org/exfor/

IAEA ENDF Web retrieval system https://www-nds.iaea.org/endf/

IAEA CINDA Web retrieval system https://www-nds.iaea.org/cinda/

[IAEA Ion Beam Analysis Web system  https://www-nds.iaea.org/ibandl/

IAEA Flexible ENDF-database Explorerhttps://www-nds.iaea.org/exfor/e4explorer.htm

USA Evaluated Nuclear Data File (ENDF) Retrieval & Plotting https://www.nndc.bnl.gov/sigma/

NEA DB JANIS Java-based nuclear information software https://www.oecd-nea.org/jcms/pl_39910/janis
MSU (Russia) Nuclear Reaction Database (EXFOR) http://cdfe.sinp.msu.ru/exfor/index.php

© N kD=

9. CNDC (China) Experimental Nuclear Database http://www.nuclear.csdb.cn/shiyan.html
10. CNDC (China) Evaluation of nuclear databases http://www.nuclear.csdb.cn/endf.html

11. JCPRG (Hokkaido University, Japan) EXFOR/ENDF—Search https://www.jcprg.org/exfor/

EE-View Experimental-Evaluated data Viewer /under development/

1. Cross sections with drop-down choice of data: https://www-nds.iaea.org/exfor/eeview.htm

2. Cross sections with open choice of data: https://www-nds.iaea.org/exfor/eeview]1.htm

3. Angular distributions: https://www-nds.iaea.org/exfor/eeview-da.htm

EE-View Experimental-Evaluated data Viewer uses
EXFOR-Relational/X4Pro database



Introduction to X

Project “EXFOR Relational”, 2000-2

Initial plans in ~2000
1. Allinformation in EXFOR should be available for search in any order (direct access)
2. Execution time of typical request should be within 2-3 sec

3. The system should be really platform independent (simplest: no stored procedures, no
foreign keys, etc.)

4. The system should guarantee integrity of original data

o usage of BLOBs to store EXFOR-SUBENT (zipped)
o data are stored in their original form (EXFOR format)
o convincing other centers to switch to central database

5. etc.

EXFOR-Relational: Platforms

~2001 ~2010 ~2015 ~2022
=
NDS:CD NDS:CD, Web

Raa——

Access

NDS:CD NDS:CD

MariaDB SQLite

Access Access

DS:CD,Web | MysQL | NDS:CD,Web | MariaDB | NNDC, Mirrors | MariaDB JV\I’/D[;?, Mirrors
Web e

T

MySQL

v

NNDC:Web




X4Pro - extended EXFOR-Relation

X4Pro offers
1. EXFOR data without EXFOR format.

» All data points, meta-data, data for corrections are stored in the database and
accessible for SOQL commands.

* No need in original EXFOR for end-users.

* No need in new EXFOR parsers/converters for new programming languages.

* No need in intermediate files and formats with fixed structure (C5, XML, JSON).

 Simple for programming on any language supporting SOL for data search, filtering,
sorting, retrieval, renormalization.

2. Local EXFOR database for programmatic access.

3. Examples.
24 examples of Fortran and Python programs provided with source code (MIT licence)
and “run-me” scripts retrieving and plotting data from local X4Pro and remote ENDF
database via Web-API interface.

4. X5-JSON.

Comprehensive EXFOR data presentation in JSON form.

Can be used for creating another systems built on JSON objects (e.g. NoSQOL databases).
Example of building CouchDB is provided.



Maintenance of EXFOR relational. X
The system is functioning at the IAEA-NDS and NNDC since

e — 7N
! ibrary : —
| ; >[x2xm|.c > SQL.xml —> .java SOL EXFOR
! BACKUP.bck | / : Database
| i SyBase
I . I - SOL
1 | TRANS files :—>[x4pro.Java]—> x4pro.sql 9 >
| | A »
I i I —
: PRELIM files : . - TS | o EXEOR
| : ! Correction files | é Database
' | Dictionaries | ! ) ! : . SOL |
: ! >[ java ]——l—> auto.cor 8 Eiccey
________________ : q %
e : 009003
I I : I 2000-2023
Parameters | [ Users.cor ! ) h———
: : e EXFOR
i | Monitors ' Z\ <—> Database
: i MySQOL
. | Standards : MariaDB
Experts
b Download

“Clone”

—

/

/W

$3L 57, 3L B34

7
“ A G

EXFOR
Database
SQLite

o

_



Functioning systems based on E
The system is functioning for public at the [IAEA-NDS and NND

2000-2023

EXFOR
Relational
database

Put to the database

x2db SOL
EXFOR +parser T

T We can not avoid using parser/converter

) Get data from the database:

Web and offline, API, GUI and

We intensively use parser/converter
on production side.

command line interface

~

db2x4
reader |

v

EXFOR

. EXFOR output to user ~—_, . i
i x2xml X2json x2plot x4to: c4,c5,r33 x4correct i
! +parser +parser +parser +parser +parser !
""""""""""""""" EXFOR datatouser !

XML JSON Plot C4, C5, R33 C4* | | X4, X4+, X4£ |

__________________________________ e

Some Apps start from C4/XC4/C5/R33/JSON files !

______________________________________________________________



Systems based on

Put to the database

x2db SOL
EXFOR +parser T

X4Pro := “EXFOR Re

X4Pro
database

T We can not avoid using parser/converter

) Get data from the database:

Web and offline, API, GUI and
[ Servlet ]

We access data directly without
parser/converter, significantly simplifying

operations and codes. command line interface

“Clone”

)

Server
""""""""""""""""""""""""" Network )-------==-==-==-=-=--=-=-=--=-----------
Client Download
X4Pro
database
/clone/ API
\ Local and Web Apps:

[ Applications ] Python, C, Fortran, Java,
JavaScript, etc. including
EE-View




X4Pro tests, demo-codes, platforms and tec

I. Retrieve experimental data from local X4Pro with evaluated data

from Web ENDF retrieval system: Python3 with Plotly or Matplotlib
1. Cross sections (MF3 + uncertainties from MF33)

Angular distributions (MF4)

Emission spectra (MF5)

Double differential cross sections (MF6)

Fission yield (MF1)

6. Hidden EXFOR data: Mass*xTKE distribution, EXFOR data correlations

II. Retrieve data from local X4Pro using GFortran and GCC
1. Cross sections (MF3), output C4 file
2. Double differential cross sections (MF6)
3. Retrieve LEG/RS and SIG from different Subent and generate DA — C4

III. Data renormalization/modification on Python + Plotly or Matplotlib
Automatic renormalization

User s modifications

Experts’modifications (taken from database)

Ratios to cross sections recalculations

Retrieve Legendre coefficient L[0] and calculate cross sections

Retrieve LEG/RS and SIG from different Subent and generate DA

7 Retrieve LEG generate DA output draft of R33 (for IBANDL)

IV. Populating CouchDB database using X5-JSON in Python
1. Retrieve X4Z.JSON from table x4pro x4z store in local CouchDB

V. Data retrievals from local X4Pro using javascript (+ENDF +Plotly)
1. Cross sections (MF3) with GUI/Html5
2. Retrievals from javascript under Node.js

SR W

SANRANR NI ST R

Note. Trial distribution: database file ~8Gb, python codes are built on modules
containing ~100 lines each, fortran codes 100-200 lines; item V is not included

==
o

/L

study
7]

for fun

|




X4Pro Python-examples: EXFOR
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X4-JSON, CouchDB

X5-JSON presents meta and numerical data:
1. from EXFOR and Dictionaries structured as they are in EXFOR - to be useful by compilers
2. computational data by Datasets (~C5) including data for automatic correction

by new monitor and decay data
Available on Web-EXFOR as X4Z and X57

D = Project Fauxton - database/zv-e. X | = = o X
Exa m p I e i n < C @ () localhost:5984/_utils/#/database/zv-exfor-001/_all_docs A g e & T ' -0
D Bing D OASIS Search Retiring in... Home L4 - Praxisplan [F] WPEC-SG50 ) Other favorites
X4Pro:
el $ zv-exfor-001 i - A
— All Documents (+) =
b ) B Table Metadata {}JSON Create Document
Xapro = ezt
Run A Query with Mango
/'
database ) ) |
. Permissions ! 2y o
SQOLite =
= Changes ] Iy 10001 10001 {"rev": "11-1d74b37701...
Q Design Documents o O By 10004 10004 {"rev": "11-158ce5d0f8e...
40 O 10005 -
export2cdb.py Ll - D mydocst e ° e Canco
. O B 10006
(~150 lines) : ya
O B 10008 e
§ "_rev":
0 0, 10009 "xdentry":
“compiled":
o 0O E 10010 ﬁ "x4dbVersion™:
4a "xdbib": {
ZV'eXfO r-001 8 O B 10011 o "INSTITUTE": [
i
data base 0O 0y 10013 |j "xdpointer”:
CouchDB "xdcode”: [
O B 10016 {
"code":
Fauxton on E] E 10019 o
v.322 O iy 10020 8




Retrieval on JavaScript with GUI-HtmIS™ =

Access local X4Pro/sqlite3 via html/'GUI using javascript
/by V.Zerkin, JAEA-NDS, 2022-04-28/

EXFOR database: " . /xdsqlitelc.db”. 1.46 (B, ver:2022-03-23

\

(=) SQL-Result

Target: |mn—55 | £ SQL

Reaction: [n,2n | |ohere (Target lite ‘mn-ss’) -
Quantit}':|{:s | and {Reaction like 'n,2n') p:
OK. | Execute |

=] Datasets () Plot

Build your own Web interface
to X4Pro working on local PC

1) 2020, D.Kral, E[29.1], pt-1, £31534005

2) 2020, | Pasha, E[14.54] pt1, #33151005 | Axis x:flog y:[ log Range x:[10

|52

| v:-36

[1647

| Size{800 [500 | (Repaint) |

3) 2016, A A Filatenkov, E-[13.56-14.78), pt:7, #41614017
4) 2012, ¥anbin Zhang, E-[14.1-14. 7], pt-2. £32701003

5) 2008, |.Murata, E14.2], pt:1, #22539002

5] 1999, A A Filatenkov, E[13.56-14.78], pt:7, 241240010
7} 1996. S hwasaki, E[12.465-15.951), pt-9, £22755004

8) 1994, M.Bostan, E[11.14-12.85], pt:3, 22292006

9} 1992, T5 Soewarsono, E[17.55-35.26], pt:5, #£22335006
10} 1992, ¥ Uwamine, E:[11.5-38.5], pt:28, 22703011

11) 1992, M.Sakuma, E:[17.226-19.147], pt:3, 22754007
12} 1991, A Ercan, E[14.6], pt1, #22333044

13} 1990, |.Kimura, E:[14.05], pt:1, #22083009

1411988, ¥ lkeda, E13.35-14.93], pt-8, 22059039 il
15) 1987, J.\W Meadows, E[14.74], pt:1, 12069011

16) 1987, L.A.Greenwood, E:[14.5-14.9], pt5, 12977008 1200
17} 1985, B.M.Bahal. E[14.7], pt:1, #21936010

18} 1984, M.Bemada, E:[14.6], pt-1, 230805002

191 1980, Lu Hanlin, E:[14.58], pt-1, #30615002

20} 1980, Lu Hanlin, E:[12.37-18.26], pt:14, #30615003
21} 1979, K.Kayashima, E[14.6], pt-1, £21300013

22 1977, G.F Auchampaugh, E[14.7-21], pt-7, #12835006
23} 1976, O Schwerer, E[14.6], pt-1, 220811006

24) 1975, FDeak, E:[14.7], pt:1, #30333002

25} 1974, G.M.Maslov, E:[14.6], pt1, 240135005

26) 1973, J Araminowicz, E:[14.6], pt:1, #30264011
2711971, ©_A Salnikov, E[14.38], pt-1, 40037133

28) 1968, R.C Barrall, E:[14.6], pt-1, #10022008

28} 1969, R.C.Barrall, E14.8], pt1, 210031004

30 1969, M.Bormann, E12.99-18.08], pt:8, 220835003
31} 1968, H.Vaonach, E[14.1], pt1, 21533002

32} 1967, H.O.Menlove, E[12.7-19.39], pt:10, 11421005
33} 1967, J.Csikai, E[13.41], pt:1, 230033008

34 1965, A Paulsen, E[12.53-19.59], pt:23, #£20373004
35) 1963, B.Granger, E[14]. pt-1, #21514003

36) 1962, R.\Wenusch, E:[14], pt1, 20091003

37} 1961, J.Nix, E[14.8], pt:1, 211684003

38) 1960, E.Weigold, E[14.5], pt:1, #31039006

39) 1958, \.J.Aghby, E[14.1], pt1, #11632003
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What is EE-View

EE-View: experimental-evaluated data previewer presenting an additional Web interface
to existing EXFOR-ENDF database system. EE-View works in a Web-browser using
Html5/JavaScript and plotting package Plotly.js.

EE-View retrieves data from EXFOR/X4Pro and ENDF via AJAX using Web-API.
EE-View provides following functionality:

Quick plot EXFOR and ENDF data by one click (few seconds)

Plot evaluated curves with error-band (MF33/MEF34)

Coloured items in data selection menu indicate existing experimental and evaluated data

Selection datasets by reaction-codes and energy range
Copy/paste data to the plot

Export data to CSV format for uploading to Excel
Output plot to PNG and SVG using package Plotly.js

o N & AW N~

Implemented for cross sections and angular distributions

EE-View Experimental-Evaluated data Viewer

1. Cross sections with drop-down choice of data: https://www-nds.iaea.org/exfor/eeview.htm

2. Cross sections with open choice of data: https://www-nds.iaea.org/exfor/eeview1.htm

3. Angular distributions: https://www-nds.iaea.org/exfor/eeview-da.htm




Layout

link link link link link link
1) Typical screens: 4:3 — 16:9 (since ~2012) Banner or "k link
2) Modern tendency: stay on the same page, change Map o fink
its contents on events (mouse/keyboard/ timer) p ot
3) Today’s layouts: huge banner (useless?) — =
or select-map; click and scroll to see result :
data
EE-View layout
1) Use modern tendency, but... T request | T et L pier :
2) Try to avoid scrolling i"(_ls_flé{"i:r """" plot | fg datasets;
3) Collapse/open sections maximizing : ¥ 5 k | E |
plotting area (or other areas) SR ' d) --------- O (O e |
4) Resizable plotting area / / ;
Y . Voo
R plot

Time indication \

Waiting time 1s indicated by animated PNGI0 (¢
parallel with the main JavaScript event queue: Waiting... 7.5 —




EE-View Experimental-Evaluate
Cross sections

Data only in ENDF 00:29

Data in EXFOR and ENDF

Data only in EXFOR .
Projectile  Targer Y Resize plot
[ n v l [ Al-27 v l ) curves with error band
Get data |3) exp:92/0s eval 5
i leset JI Plot ) EilgS A{s: x:@log y:0log. Ranges:x:2.936746 (60 |y:-13.36204 {197.0191 | Plot size(px):{800 500 |+ (Repaint)
3 1. ENDF: AL-27(NNA4 SIG M S S '
1. ENDF/B-VIILO 20111227 B 53] E3.25+20
2 @JEFF-33 20171231 MBQ 53] E3.25+20 ) ;
J@JENDLS 20000828 YHarl d+a 6+20 ) Al-27(n,a) sig
4@BROND31 DECOS MB(g] 53] E:3.25% EE-Viewer:2023-02-17,14:02:52
5@CENDL32 20150815 YL Hy o 109] E5.3+20 \ ~ I B | I | I |
6.@3 IRDFF-I Decl5 KlZo 96] E:3.25-60 i .
3 1) EXFOR: 13-AL-27(N.A)11-NA-24{ €3 [~ Collapse —— 1) ENDF/B-VIILO, pt:53
1)@ 31842017 2022 J Jarosik inl E175275 p 2 JEFF-3.3, pt:53
2)31334002 2020 D Kral n+a =291 el'F2)JEFF’3.3 pt:53
3)@ 33025010 2009 B Lalremmuata - =148 '
4) @2 22976004 2007 W Mannhart |E8.33+147 1504 == 3) JENDL-5, pt:71
5)@3 22497003 2000R.Coszach | NTP E:22 2+49 —— 4) BROND-3.1, pt:53
6) @ 31528009 1997 Hongyu Zhou | n+p+a | =149 _
7)@8 23279006 1996 Y Uno it E17 6301 5) CENDL-3.2, pt:109
8) [ 22312002 1993 Y kkeda non E133+149 Yoy 6) IRDFF-II, pt:96
9) 30993002 1993 Bao Zongyu =145 c ) ST
10) @3 22703002 1992 Y Uwamino | P ]E35-385 = err-6) IRDFF ”'. pro6
11) 9 31450008 1992 | Garlea p+a =148 S 100 ® 1)2022)Jarosik
12) 222209002 1991 Y lkeda sct v Ef1=132 = ®  2)2020 DKral
13) @2 22209009 1991 Y lkeda L rE95+132 [
14) 2 131710032 1989 L P.Geraldo [10] E5.87+9 86 - 4 3)2009 B.Lalremruata
15) @3 30523002 1989 Lu Han-Lin E=146 2 + 4)2007 W.Mannhart
16) @3 30523003 1989 Lu Han-Lin [10] E12.2+18 =
17) €3 410480022 1989 N V Komilov 3] E7 13-9 1 ~ ¥ 5)2000 R.Coszach
18) 2 410480032 1989 NV Kornilov [10] E7.62+0.09 504 A ) 1997 Hongyu Zhou
19) @2 410480042 1989 N V Komnilov [19] E7.63+0.1
20) @2 41051002 1989 N N Moiseev E=148 v 7)199Y.Uno
21) @ 41051003 1989 N.N.Moisesv E=148 4 8)1993 Y.lkeda
22) @3 41051004 1989 N.N Moiseev E=148 > 9)1993 Bao Zongyu
23) @3 12959003 1987 J W Meadows E=147 :
24)#3 12977002 1987 L R Greenwood [5]E:14.5+14.9 0- * 10) 1992 Y.Uwamino
25) @@ 30755002 1987 Zhou Muyao E=146 4 11)1992 |.Garlea
26) @3 30821002 1986 T Chimoye [51E:13.8+147 ! . . N S N - . . ! . |
27) @3 30933002 1986 J.Csikai [12]E13.4=148 ~ B . c ot 7 s 9 5 ; . -
ENDF: datasets 6, data points:435, Energy(MeV):3.25-60 10
EXFOR: reactions:2, datasets:92, data points:661. E(MeV):3.5+49 .
Download selected EXFOR data: [cav] [csv+] Incident Energy (Mev)

Plotted data: ( Copy ) () Paste




EE-View Experimental-Evaluate
Cross sections

Experimental-Evaluate

1lewer //cross sections

Junder development by V.Zerkin, IAEA, 2022-2023, ver.2023-02-16/

Getdata | Al-27(n.a) 3) exp:92/0s eval:6/0.4s plot/0.4s all/0.8sec

(£ Projectile:n
g - |JTarget:Al-27
Ag-110M  ~ |[Z)Emission:a
P Ag-111 2a -
d Ag-112 2n
t Ag-113 2p
he3 | |Ag-114
a Ag-115 abs
He-6 Ag-116 d
Li-6 Ag-117 d+a
Li-7 Ag-118M el
Al-26 g
= ||Al-26M he3

ol

Al-CMP n+a

(DSelect

0.8sec

Al27(n,a) (Reset ) (Plot ) E(MeV)min,max:8,18

1 @ ENDF/B-VIIL.O 20111222 M.B Chadwick+
2 @ JEFF-33 20171231 M B Chadwick+
3. JENDL-5 20090828 YHarima+

4 @3 BROND-31 DEC06  M.B.Chadwick+
5. @ CENDL-32 20150815 YL Han

6. ®3 IRDFF-II Dec15 K.|.Zolotarev
1) EXFOR. 13-AL-27(N.A)11-NA-24_8IG

1) 83 31842017 2022 J Jarosik

2) 3 31834002 2020 D .Kral
) @3 33025010 2009 B.Lalremruata
)@ 22976004 2007 W.Mannhart
) @ 22497003 2000 R.Coszach
)@ 31528009 1997 Hongyu Zhou
)@ 23279006 1996 Y.Uno
)83 22312002 1993 Y.lkeda
) @ 30993002 1993 Bao Zongyu
10) 3 22703002 1992 Y.Uwamino
11) @ 31458008 1992 | Garlea
12) 8 22209002 1891 Y.lkeda

1. ENDF: AL-27(N A)NA-24 8IG MF:3 MT:107

(53] E:3.25=20
(53] E:3.25=20
[71]E:3.6-20

53] E:3.25=20
[109] E:5.3=20
98] E£:3.25+60

[3]EA7.5+27 5
E=29.1
E=14.8

[28] E8.3314.7

[4] E22.2+49
E=149

6] E:47.6+30.1

[8] E13.3+14.9
E=145

[36] E:3.5+38.5
E=14.8

[3] E41=13.2

Al-OXI n+d
Am-240 n+p
Am-241 n+p+a

Am-242 n+t
Am-242M non
Am-243 p
Am-244 p+a
Am-244M sct

Ar-0 t -

[F

— |

Libraries
EXFOR
Options
(5)Colors

ENDF data only
EXFOR data only
EXFOR U ENDF
EXFOR N ENDF

Statistics of usage: visits 653, requests: 10
Created by V.Zerkin (v.zerkin@iaea.org), I
Database and Programming: EXFOR/X4P|
Experimental Data Source: EXFOR, Netw(
Evaluated Data Source: CSEWG, WPEC, ]

Libraries
(5 mExFoR

p=13.2
87+0.86
6

22+18

ENDF/B-VIII.O0 (USA,2018) [1t3-91

JEFF-3.3 (Europe,2017)
JENDL-5 (Japan,2021)

CENDL-3.2 (China,2020)  |®
BROND-3.1 (Russia,2016) }7
5=
¢}

62-9.09
63+9.1

IRDFF-II (IAEA,2019) e
() All other libraries 8+14.7
E] Options 34+148 ~
Evaluated curves with error |*5*
band
(5)Colors -
ENDF data only =
EXFOR data only 023

EXFOR U ENDF
EXFOR (1 ENDF

El Plot

03:25

Axes: x:@log y:0log. Ranges:x:[2.911482 {60

| y:-13.36204 {197.0191 | Plot size(px){750 500 &) (Repaint)

Cross Section (mb)

Al-27(n,a),sig

EE-Viewer:2023-02-17,14:07:45

150+

100+

50+

10
Incident Energy (MeV)

= 1) ENDF/B-VIII.O, pt:53

== 2} JEFF-3.3, pt:53
err-2) JEFF-3.3, pt:53

=== 3} JENDL-5, pt:71

| = 4) BROND-3.1, pt:53

== 5) CENDL-3.2, pt:109
6) IRDFF-II, pt:96
err-6) IRDFF-II, pt:86
1) 2022 | Jarosik

2) 2009 B.Lalremruata
3) 2007 W.Mannhart
4) 1997 Hongyu Zhou
5) 1996 Y.Uno

6) 1993 Y.lkeda

7) 1993 Bao Zongyu
8) 1992 Y.Uwamino
9) 1992 l.Garlea

10) 1991 Y.lkeda
11)1991 Y.lkeda

A d v 4 4 p X S+ ¢ 0o

il




EE-View Experimental-Evalua
Angular distribution

04:18

Experimental-Evaluated data Viewer //angular distribution
Junder development by V.Zerkin, IAEA, 2022-2023, ver:2023-02-16

Projectile  Target Emission  Inc.Energy raries  Options
l n v ] l Mn-55 hd I [ el v ] |3.5 ]MeV EXFOR @ Evaluated curves with error band
Get data | 3) exp:80/0s eval:5/2.6s plot/0.1s all/2.7sec
(HSelect (IPlot
s N plat ) Eie p . p . — P}
e | (st () SRSy (Axes: x:0log y:@log. Ranges:x:0 (180 |y:7.546586 [2770.051 | Plot size(px):780 (500 |+ [(Repaint) W
% 1 ENDF- MN-55(N, EL)MN-55-L0, DA MF-4 MT2 a _ :

1@ ENDF/B-VIILO 20111222 IAEA Evaluation .. [137] Ei:3 5¢6 @ [ | Tomee) Dataset#2) 1960 R L Becker B3.20¢0
[

2@UEFF-33 20171231 IAEAEvaluation . [46] Eir3 5e6 Mn-55(n,el),da e
3EUENDLS 20210607 Niwamolo [82] Ei.3 566 ) &l ] . =
4 @IEROND31 20111222 IAEAEvaluaion  [137) Ei3 566 EE-Viewer:2023-02-17,13:53: 1 St Atk

1 Il

5@ CENDL-32 050817 B.SYu: [74] Ei'3 566 1 1
[ 1) EXFOR: 25-MN-55(N,EL)25-MN-55, DA g N .
1)() 22155082 1992 A Takahashi Ei-1 4167  [16] An:15=160 2= - 1) ENDF/B-VIILO, E"3'5.%' pLi37
2)(0 21722038 1972 | Fujita Ei-1.4187 An=110 err-1) ENDF/B-VIILO, Ei:3.5e6, pt:137
3)(0J 20019082 1968 B Holmquist Ei2.47e6  [19] An:19.9-160 —— 2)JEFF-3.3, Ei:3.5¢6, pt:46
4)(] 20019082 1969 B Holmquist Ei3.00e6  [20] An:19.9+160 1000 4 - ) beam
5)#320019082 1969 BHolmquist Ei3.49e6  [20] An:19.9+160 B C err-2) JEFF-3.3, Ei:3.5e6, pt:46
6)(0 20019082 1969 B.Holmqvist Ei4.00e6  [20] An:19.9+160 g: [ = 3) JENDL-5, Ei:3.5e6, pt:82
7)(0 20019082 1969 B Holmquist Ei4.56e6  [20] An:19.9+160 ] C - )
8)(]20019082 1989 B Holmquist Ei6.0955  [19] An-19 9160 — i_ i err-3) JENDL-5, Ei:3.5e6, pt:82
9)(0] 20019082 1968 B Holmquist Ei7.0586  [19] An:19.9-160 a = 4) BROND-3.1, Ei:3.5€6, pt:137
10)() 20019082 1969 B Holmquist Ei'8.05¢6  [19] An:19.9<160 g 349 N err-4) BROND-3.1. Ei-3.566. pt:137
11)@3 11511008 1966 RL Becker Ei:3.20e6  [14] An:20+150 E S pti=/ 25-MN-55(N EL)25-MN-55, DA Qvalue=0 0(keV)
12)(J 11519005 1966 S.A.Cox Ei6.77e5 [8] An:20+160 g 2] [ = 5) CENDL-3.2, Ei:3.5€6, pt:74 1 Projectile: n M4=1.008665
13)(0) 11518005 1966 S.A Cox Ei6 8665 [8] An:20-160 o ° S 2Targel  Mn-55 M;=54.938046
14)() 11519005 1966 S A Cox Ei6 94e5 [8] An'20-160 s 111969 B'HOImqV‘St,E'BAgeG 3 Scattered” n M3=1008665
15)(] 11519005 1966 S.A Cox Ei7 0365 [8] An20=160 g 1 009: E B 2) 1966 R.L.Becker Ei:3.20e6 4 Recoil I‘:II'ID-55 . SM?=54.93804-6
16)(0 11519005 1966 S A Cox Ei:7 11e5 (8] An:20<180 o g7 [ —®— 3) 1978 Th.Schweitzer Ei:3.40e6 £.232000  Eooa089 5 mei00 0° 0(8)=57 4617 £10 2%
17)0) 11518005 1966 S.A Cox Ei7.19e5 8] An:20+160 2] o C El:o.o Ei:134_995 mzag_sno(‘;)’zm_sﬂ
18)(0) 11518005 1966 S.A Cox Ei7 2865 [8] An:20=160 o 5 L Center of Mass System
19)(0) 11518005 1966 S A Cox Ei7 3665 [8] An'20=160 o] L B p=3142.31
20)(]) 11519005 1966 S.A Cox Ei-7 455 8] An:20+160 N L E{=308565 E;=308565 6'=1010° 0'(')=98 1023
21)() 11519005 1966 S.A Cox Ei-7.53e5 8] An:20+160 | Ey'=56.6528 E,=56.6528 @'=79.0° 0'(¢)=98.1023
22)(]) 11519005 1966 S.A Cox Ei 7 6165 [8] An'20=160 o o )
230111512005 1966 S.A Cox Ei-7.7065 [8] An-20-160 2 Units: M:(amu); E.(keV), ox(mbisr)
24)() 11519005 1966 S.A Cox Ei-7.78e5 8] An:20+160
25)(] 11519005 1966 S.A Cox Ei-7 8765 [8] An'20=160
26)(]) 11519005 1966 S.A Cox Ei-7 955 8] An:20+160 10, C
27)(0) 11519005 1966 S.A Cox Ei-8.03e5 8] An:20+160 Eh! , : ‘ -
28)() 11519005 1966 S.A Cox Ei-8 1265 [B]An20-160 ¥ 0 50 100 150

ENDF: datasets:5, data points:476, Energy(MeV):1.8e-4-0.e0
EXFOR: reactions:2, datasets 80, data points:740, E(MeV):1.5e-5~1.6e-4
Download selected EXFOR data: [csv] [csv+] Ang‘e (deg)

Plotted data '( CDPV:‘ (OPaste Point #9) x=100 y=97.4617 dy=9.93493 Dataset#2) 1966 R.L.Becker Ei:3.20e6

Statistics of usage: visits: 652, requests: 998, since 01-Feb-2023

Created by V.Zerkin (v.zerkin@iaea.org), IAEA-NDS, 28-Dec-2022. Last updated:2023-02-16,12:01:53
Database and Programming: EXFOR/X4Pro/ENDF-Relational by V.Zerkin, IAEA-NDS, 1999-2023
Experimental Data Source: EXFOR, Network of Nuclear Reaction Data Centres (NRDC), 1970-2023
Evaluated Data Source: CSEWG, WPEC, IAEA-NDS, IPPE, CNDC, JAEA, NRG, CCFE, FZK




EE-View performance

& www-nds.iaea.org/exfo

< C 0O

eeview1.htm

Stress-tests on clo

Al-27(n,tot) ]
Al-27(n.tot) 3) exp:128/1.5s'eval:5/0.9s plot/4.6s all/7sec # Operation Time
(5)Projectile:n CSelect )
g - |ITargetAl-27 Al27(ntot) ( Reset ) ( Plot ) E(MeV)min,max:2.e-13,2.721e5 1. Retrieve EXFOR data 1.5 sec
Ag-T13 L|DEmission:tot & 1 ENDF:AL-27(N.TOT).SIG MF:3 MT1 ~ datasets: 128, points: 71,798
Ag-114 o - 1. @ ENDF/B-VIILO 20111222 MB.Chadwick+  [9866] E:1.6-11=150 .
p Ag-115 5 2 @JEFF-33 20171231 MB Chadwick+  [9852] E-1.e-11=150 2. Retrieve ENDF data 0.9 sec
d g n 3.@JENDL-5 20090828 YHarima+ [2938] E:1.6-11=200 i o
t Ag-116 2p 4 MBROND-31 DECOS6 MB Chadwicks  [9841] E1 e-11=150 datasets: 5, points: 42,065
Ag-117 3 5. @CENDL-32 20150815 Y.L.Han [9568] E:1.16-11=20 ;
he3 e | e e 3. Preparing data for plot (all) 4.6 sec
i' o A6 = 1) @231847004 2021 FKh Ergashev E=14.1
e- = 2) 323102002 2009 F Afchison E=26-13 i .
Li-6 Al-26M d+a 3) 22331004 1994 G Rohr [49709] £:0.25+20 All operations above: 7.0 sec
] L AL B 4) @ 13569008 1993 RW Finlay [474] E:5.29-600 )
el ' q 5) 3 14184002 1993 W Abfalterer [514] E5+7 4. Plot by P|Ot|y.jS 4.3 sec
6) 830764004 1991 J R Morales [21E17 6198
- ||Al-OXI he3 7) 8322217010 1990 L Koester E=1072-3
Am-240 inl 8) @3 22117005 1988 J Franz [22) E:160=575 Total: 10.3 sec
9) 21926003 1987 M.Ohkubo [1010] E:9.848-3-0.935
Am-241 n+a 10) @3 21926004 1987 M.Ohkubo [927] E:7.12¢-4-0.0788
Am-242 n+d 11) @ 12882005 1980 D C Larson [685] E:2-806
Am-242M n+p 12) ®3 21660015 1979 L Koester [2] E1 26e-6+510e-6
Am-243 n+p+a 13) @3 12661004 1977 R B.Royer E-1.865-4 )
14) @3 20671002 1976 D.R Waymire [20] E55.22+7.24
Am-244 n+ 15) @3 10403005 1975 PV.R Murthy [7] E:3.31e4-2.7265 U-235(n f) ]
Am-244M  ||non 16) @3 10515004 1975 UN Singh [432] E:4.06e-3-0.419 2
Ar-0 p 17) @3 30378008 1975 R M .Ortsga [1]E18.4-219 . .
Ar-36 p+a 18) 3 10004002 1974 R.B.Schwartz [3384] E:0.495+16.1 # Operatlon Tlme
‘ 19) @3 10379007 1974 |.F.Bubb [5] E:22.9+44.1 .
Ar-37 iE 20) 3 10379008 1974 |F.Bubb [4] E:214-39.7 1. Retrieve EXFOR data 3.1 sec
Ar-38 t 21) 9 20560003 1974 R.D.Heuer 1] E:5.51-9.58 .
Ar-39 22) 320602005 1974 W.Dilg E=188e-5 datasets: 196, points: 133,591
23) @230305003 1974 S Mubarakmand [12]E1.7-14.3 ;
Ar-40 xa 24) @ 10082004 1973 W.Schimmerling [15] E:379+1.7363 2. Retrieve ENDF data 2.8 sec
Ar-41 - | o M 25) 20480005 1973 J Cabe [518] E0.03+1.2 datasets: 6, points: 273,311
e 26) @ 30343003 1973 E Kondaiah E=0025 .
I raries 27) @3 10230007 1972 M.Auman [71E:29.3-58.9 = 3 Prepa rng data for plot (aII) 7.6 sec
2L ENDF- datasets'5, data points:42065, Energy(MeV)-1 e-11+200
O]JUOHS EXFOR: reactions:1, datasets:128, data points: 71798, E(MeV):2.e-13+2.72e5 .
Download selected EXFOR data: [csv] [csv+] All Operatlons above: 13.4 sec
Plotted data: ( Copy ) () Paste 4
Created by V.Zerkin (v.zerkin(@iaea.org), IAEA-NDS, 28-Dec-2022. Last updated:2023-01-31,10:34:45 ) PlOt by P|Ot|y'JS 4'2 sec
Database and Programming: EXFOR/X4Pro/ENDF-Relational by V.Zerkin, [IAEA-NDS, 1999-2023
Experimental Data Source: EXFOR, Network of Nuclear Reaction Data Centres (NRDC), 1970-2023 Tota I: 17.6 secC

Evaluated Data Source: CSEWG, WPEC, IAEA-NDS, IPPE, CNDC, JAEA, NRG, CCFE, FZK
| R R




Multiple Copy/Pas

Plotted data can be stored in the local “clipboard” by command [Copy] and later added to another plot by using Checkbox
[Paste]. The content of local “clipboard” can be used several times storing data from current plot accumulating data from
several reactions. Data selection Checkboxes can be used in usual way. Button [Clean] should be used to empty “clipboard”.

<A1—27(n,tot)> @1-27(n, g) <A1—27(n,el)>
Plot
Axes: x:@log y:% Ranges:x:(1.205476e-14513769 | y(0.01220388{713051.7 | Plot size(px){750 500 &) |

(+JProjectile:n (= Select -
(+) Target:Al-27 Al-27(n,tot) (Reset ) ( Plot )

s

eV)minmag: 2.e-132721ed

(5)Emission:tot 1. ENDF: AL-27(N,TOT).SIG MF:3 MT1 ~
22 4| 1.@3 ENDF/B-VIILO 20111222 M.B.Chadwick+
2@ JEFF33 20171231 M.B.Chadwick+ } ;
2n 3@ JENDL-5 20090828 YHarima+ _ Al-27(n,tot) sig
2p 4 @BROND-31 DEC0S  M.B.Chadwick EE-Viewer:2023-02-20,13:01:39
a 5@ CENDL-32 20150815 YLHan 8] E:1.1e-11+20 I I L L L
% 2. ENDF: AL-27(N,G)AL-28,SIG MF:3 MT:102 ! i
abs 6.3 ENDF/B-VIILO 20111222 M.B.Chadwick+  [6392] E-1.e-11+20 ] 1) ENDF/B-VIILO, Al-27(n,tot)
d 7@ JEFF33 20171231 MB.Chadwigk+  [6392] E-1.e-11=20 100k - | = 2) JEFF-3.3, Al-27(n,tot)
d+a 8. JENDL-5 20090828 Y Harima+ [1 099] E:1e-11=20 P [ 3]JEN DL-5 AI—27(n tOt)
el 0@ BROND-31 DEC06 MB.Chadwick+  [6400] E-1.e-11+20 ' '
10.@ CENDL-3.2 20150815 YL Han [6458] E1 111~ = 4) BROND-3.1, Al-27(n,tot)
E 3 % 3. ENDF: AL-27(N EL)AL-27-L0.SIG MF3 MT:2 10k H - = 5) CENDL-3.2, Al-27(n,tot)
e 11.@3 ENDF/B-VIILO 20111222 M.B.Chadick+  [3891] E-1.e-11+150
1 12 @ JEFF-33 20171231 MBChafwicks  [3892] E1 e-11-150 6) ENDF/B-VIILO, Al-27(n.g)
= 13.@ JENDL-5 20090828 YHarimg+ [1613] E:1.e-11+200 3 10004 7) JEFF-3.3, Al-27(n,g)
14 @ BROND-31 DECOS MB.Chadwick+  [3889] E1.e-11+150 c .
n+d 15 @ CENDL-32 20150815 YLH [3730] E1 1e-11-20 = 8)JENDL-5, Al-27(n.g)
n+p 1) EXFOR: 13-AL-27(N,TOT),.SIG S = 9) BROND-3.1, Al-27(n,g)
n+p+a 1) 8@ 31847004 2021 FKh Ergashev E=141 o 100 - 10) CENDL-3.2, Al-27(n,g)
e 2)@3 23102002 2009 F.Atchison E=2e-13 2
9)#322331004 1994 G Rohr [49709] E:0.25+20 " 11) ENDF/B-VIIL.O, Al-27(n.el)
non 4) @3 13569008 1993 R.W Finlay [474] E:5.29-600 2 10 —— 12) JEFF-3.3, Al-27(n,el)
p 5)@3 14184002 1993 W.Abfalterer [514] E5+7 = 7 B
p+a 6) @ 30764004 1991 J R Morales [2] E17.6-19.8 ~ 13) JENDL-5, Al-27(n.el)
oot 7)#3 22217010 1990 L Koester E=1.07e-3 14) BROND-3.1, Al-27(n,el)
8) @ 22117005 1988 J Franz [22] E 160+575 14 B i :
t 0)@3 21926003 1987 M.Ohkubo [1010] E:0.84e-3+0.935 15) CENDL-3.2, Al-27(n.el)
10) @3 21926004 1987 M.Ohkubo [927] E7.12e-4=0.0788 ® 1)2021 F.Kh.Ergashev #318¢
- 11) @3 12882005 1980 D.C Larson [685] E:2-80.6 B 2) 2009 F.Atchison #231020(
Libraries 12) @3 21660015 1979 L Koester [2] E4.26e-6+5.196-6 0.1 B
13)@3 12661004 1977 RB Royer E=1 8604 ¢ 3) 1994 G.Rohr #22331004
EXFOR 14) @2 20671002 1976 D.R Waymire [20]E5.22=7.24 +  4) 1993 R.W.Finlay #135690(
® Options 15) @3 10403005 1975 PV.R Murthy [7] E:3.31e4+2.72¢5 ! ! | | |
®Colors 16) @3 10515004 1975 U.N.Singh [432] E4.06e-3-0419 ~ 1 10n 100 1 10k
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High quality graphi

A button [Save SV(G], added to Plotly command panel, allows to store current plot in SVG (Scalable Vector Graphics)
formatted file which can be converted to PDF or used by Web Browsers and other applications.
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Concluding remarks

. EE-View: experimental-evaluated data previewer.
The main purpose: quickly find and plot nuclear reactions data

. EE-View 1s implemented using Html-5/JavaScript and Plotly.js on client side
and retrieving data from X4Pro and ENDF via AJAX using Web-API

. EE-View provides following functionality:

a) quick plot EXFOR and ENDF data with one click in a few seconds

b) plot evaluated curves with error-band (MF33/MF34)

c) coloured items in data selection menu indicate data presence in the databases
d) selection datasets by reaction-codes and energy range

e) multiple copy/paste data to the plot

f) export data to CSV format for uploading to Excel

g) output plot to PNG and SVG using package Plotly.js

h) implemented for cross sections and angular distributions

. Performance tests give good results

. Plan for 2023: make it public, receive feedback, continue development




Thank you.

done with proper acknowledgement of the IAEA and author



