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mber of protons

Unique :
Only database of its kind in the world

Rich history:

“Complete” coverage of 100+ years of experimental nuclear physics
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Highly used:

NNDC Web Retrieval 1996-2019
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The faces of ENSDF

Nu Dat 2 8 Levels and Gammas Search Nuclear Wallet Cards Search Decay Radiation Search
- Ground and excited states (energy, Ty, Latest Ground and isomeric Radiation type, energy,
ISearch and plot nuclear structure spin/parity, decay modes), gamma rays states properties intensity and dose
and decay data interactively. More.  (energy, intensity, multipolarity, coinc.) following nuclear decay
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Interactive Chart
Click on a nucleus to obtd

ENSDF web app —
Tables and
drawings in the
“Nuclear Data
Sheets” style

' 121.212% 5 5/2~ 0.798 ns 17 AB DEFG I M

E-

149 Sm(p,t)
131 Bu(u~ 4ny)
Coulomb excitation

Comments

Joa=100

p=-0.8148 7 (2005St24); Q=-0.261 7 (2005S5t24)

p: measured by atomic beam magnetic resonance — thermal
beam (1966Wo05).

Q: measured by atomic beam magnetic resonance — thermal
beam (re-evaluated data) (1992Le09).

J*: from 1976Fu06, = from L(p,t)=0.

rms charge radius: 4.9839 70 (2004An14).

p=-0.449 25 (1989Ral7); Q=-0.45 19 (1989Ral7)

1,Q: measured by Mossbauer effect (1971Pa04); the values
given by 2005St24 are the rounded-off values of 1989Ral7
(u=—-0.45 3, Q=-0.5 2).

Ty/2: weighted av. of 0.80 ns 4 (1968B047), 0.78 ns 3

(1970K038), 0.77 ns 4 (1971Be53), 0.83 ns 3 (1978VyZV),

in "“7Eu ¢ decay; 0.79 ns 74 from B(E2)T in Coulomb

excitation.



Under the hood of ENSDF
80 Column ASCII format I

SUMMARY

ENSDF STANDARD ONE-CARD FORMATS [
.. v i e — ° /ﬁ\|| c)f r]chzleazar' r] sics
IDENTIFICATION INUC 1 D] DSID] DSREF- PUB. DIATE:
GENERAL COMMENT [NUC i D|5|* CTEXT:
FLAGGED COMMENT [NUC I D|s[+[*| =—SYM(FLAG) CTEXT: , [ [
KORMALLZETION  NUCD] | b b NP N T— T 87—be— N5 doesn t flt Tal 80 COI umns
PARENT INUC | D| RE'—*DE p— T DT— ——QP——QP|
Q-VALUE INUC | D] %Q;—ﬁm*—SN SNf—S P )SPl—QA——F—DQA QREF-
LEVEL INUC 1 Dfs| IL| E: DE i T DT L- S DS|CMSIQ)
GAMMA INUC | DJ§| E———EF—R]I RI M MR OMR— CC~—PCC——TI——0TIiC| 1
A O S i e No room to grow
£C INUC 1 DJ8| JE] L—*E DEf—1I B—’b‘B'—\EHblf*—LOG FT—1—DFT— [T I——DTI|CIUNQ|
ALPHA NuC 1 0fs| [ £ DER—I A--om-——nr—-lpur | Kl . .
* ML next to impossible
PARTICLE INUC I D] | D) E DE 1P DIPf——ED T—
XREF nuc 1 of | ek———os p

« = RTYPE

4 = COLUMN 6 1S BLANK OR | FOR THE FIRST CARD RECORD, ANY OTHER CHA

1L 0R 7 1ok coMCRENCE dard 10 engage next gen
#2 PARTICLE SYMBOL
+:="C"OR D" OR'T"
AAA: MASS NUMBER
@: ANY CHARACTER

137CS PN 6
137Cs L 0.0 7/2+ 30.08 Y 9 A
137CSX L XREF=ACDEFGH

137CS2 L $B-=100$MOMM1=+2.8413 1 (1989Ral7)$MOME2=+0.051 1 (1989Ral7)

137CS cL T$Deduced by evaluators using the Limitation of Relative Statistical
137CS2cL Weights (LRSW) method for analyzing the following set of

137CS3cL discrepant (|h{+2}/|n=18.6) experimental values: 10970 d {I20}
137CS4cL (2004Sc04); 11018 d {I10} (2002Un02); 10941 d {I7} (1992Go24);
137CS5¢cL 10968 d {I5} (1990Mal5); 11009 d {Il1l} (1980Hol7); 10906 d {133}
137CS6¢cL (1978Gr08); 11034 d {I29} (1973Co39); 11021 d {I5} (1973Di01); 11023 d
137CS7cL {I37} (1972Em01); 10921 d {I17} (1970wal9); 11191 d {I157} (1970Ha32);
137CS8cL 11286 d {1256}, 10921 d {I183} (1965F101); 11220 d {I47} (1965Le25);
137CS9cL 10665 d {I110} (1963Ri02); 1

s e a2 Gne (A LOT of data stored in comments
c (1995chay, 1994 Non-standardized entr

137CS2cL 30.08 y {I3} (1996ChZY, 1994

-—-._ &



ENSDF Modernization

Funded through Nuclear Data Interagency Working Group — FOA LAB 19-2114
Collaboration with BNL (NNDC and CSIl), ANL, LLNL — 3 year proposal

Maintainers ENSDF Users & Community

Table Recognition and New Format Compatibility with
Semi-Automated —p ENDF
Updates , @

[ Modernized Existing Codes

[ Indexing and Search
D

1) Develop a new Object-Oriented Database for ENSDF
2) Modernize existing codes used with ENSDF

3) Develop streamlined publication to ENSDF software
4) Implement indexing and searching

5) Ensure compatibility with end users

§72.%, U-S- DEPARTMENT OF ,
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An object-oriented ENSDF database

Think in terms of databases for storage;
Think in terms of file formats for transmission.
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@ > Usecasel
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> Use case 3

» Users of data can be agnostic about the database structure
« Database can be changed independently of the file format
« Database can store many data types; images, pdfs, experimental data ...
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(&) ENERGY We are moving forward with CouchDB  hitigtvttrsbid
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Year 1 : Format Development

levels id=ZA
/ \

level O

i "levels": {
Level "0": {H}'

1l s 4

"levelEnergy": {

energy Jpi halfLife
"energy": 100.0,
"dEnergy": [-0.5, 1.0]
energy
I/// \\\1 }
"halfLife": {},
Energy dEnergy,-dEnergy
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Improvmg eff|C|ency

/’ QA‘// Pt i

Interpretatlon ....

Prewous
ENSDF :
W SN

* Many steps in evaluation can be automated
» Increases efficiency and reliability
& ENERGY °© Evaluators can focus on physics and data science =~ BROOKHEVEN
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Machine Learning to improve data compilation

The Problem: Our Solution:

» Majority of data resides in tables  Isolate tables then extract contents with

« Standard table extraction techniques are deep neural network
either highly manual, extremely noisy, or » Apply and then improve on visual Al-based
both segmentation methods

Column segmentation with TableNet

Noisy extraction results with Tabula (after manual alignment)

Jm E level Jim Ey ly [} B(E2)lita B(E2)present B(E2)IBA
(kev) (keVv) (Wu.) (Wu.) (W)
2+#1 3556 0+1 3566 106 + 40.6(2) 40.6(2)b 40.6
2+1 10471 73(6) ->0.75and <5 d 2.5(11)0
6+#1 15258 4+1 649.4  96(8) + 73+4-7 69(6) 53
2+4 16045 03 + 2018 2609 + 148(40) 22
3+1 589.4 2.6(9¢

|BrokenlSuperisubseriptsy ~ Wrong cell placement Merged columns

» Funded effort through NDIAWG for specific ND database
« Automatic table extraction would enable new, large-scale
document analysis and knowledge discovery tools for many fields
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We need input !!!

;-";’—if’.‘@’\?%\x
- Workshops for input and feedback £ S,
« ENSDF Technical Meeting — April 2021 N M

« Workshop at LECM — August 2021 ARA

« “Booth” at INNM - Summer 2021

* Surveys to ensure needs are encapsulated s
« General surveys posted to website - soon a®O
« Targeted surveys via email — soon

* Formation of ENSDF resource group
* Volunteers to advise on a regular basis
« Makeup from all ENSDF user communities

Community input now defines next 50 years of ENSDF !
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