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Nuclear Science References (NSR)

- Katherine Way (formerly at Met Lab, Chicago)
recognized the importance of keywords and
convinced several journals to include them.

« QOak Ridge NSR entry consisted of authors, journal
and simple nuclear structure keywords; title was
often missing.

» References were stored at the ORNL library.

* In 1980 NSR operation was transferred from Oak
Ridge to Brookhaven.
Sci. 2, 1 (1953).
Ar53  Arp, Baum, and Sandage, Astron. J. 58, 4 (1953).

 In subsequent years the database was integrated AvSs AL wshom, iy, ey 101, 101 195
with XUNDL/ENSDF and EXFOR. TR Beds W Basde. Antrophon . 103, 300 (1945}

Ba56 Baade, Burbidge, Hoyle, Burbidge, Christy, and

648 BURBIDGE, BURBIDGE,

Al57a L. H. Aller, Preprint for Handbuch der Physik (Springer-
Verlag, Berlin, 1957).

Al57b L. H. Aller and J. L. Greenstein (private communica-
tion).

Al57c  Aller, Elste, and Jugaku, Astrophys. J. Suppl. 3, 1
(1957).

Al57d L. H. Aller, Astrophys. J. 125, 84 (1957).

AIS0  R. A. Alpher and R. C. Herman, Revs. Modern Phys.
22,153 (1950).

Al53  R. A. Alpher and R. C. Herman, Ann. Rev. Nuclear

Fowler, Publ. Astron. Soc. Pacific 68, 296 (1956).

- However, evaluators worldwide were still spending B e s Sympaiu
plenty of time for references location because not o b Flnomens ";hc“’";‘“’ ffyi:i
everyone had access to good library resources. B30 € fpsopiloy end W R Stratton, Phys. Rev. 70,
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« However, evaluators worldwide were still spending o wrswe e
plenty of time for references location because not i =~ w o e e e e
everyone had access to good library resources.

J.L.Kammerdiener
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ssssss Neutron spectra emitted by 23%pu, 238U, 235U, Pb, Nb, Ni, Al, and C irradiated by 14 MeV neutrons
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l ~ Broo khave n~ NUCLEAR REACTIONS C, 27Al, Ni, 93Nb, Pb, 235:238y, 239py(n, n), (n, n'), E=14 MeV; measured reaction products, En, In; deduced o(8), o(6, E).

2 doi: 1(
National Lahoratory Deta fro

Data from this article have been entered in the EXFOR database. For more information, access X4 dataset14329.




NSR FY 2021 Statistics

« Total number of new compilations: 4,590 NSR Contents Additions (FY)
« Total number of keyworded compilations: 2,872 100000 :

« Lack of conferences: ~500 Los Alamos National
Laboratory Reports were compiled using the Primo
I|brary 10000

« NSR Dictionaries:
e 2.565 new authors
* 14 new journals 1000

59 new decay§ 1980 1990 2000 2010 2020
164 new reactions

460 new nuclides

« NSR DB updates: 181
« NSR Web: 334,383 retrievals, 97 references/retrieval

« More than 32.5 M references were retrieved, each
reference was retrieved 32,556,822/240, 414 ~ 135 times

« Work from home was very productive.
L? Brookhaven

National Laboratory 4

—e—A|| References

—s—Keyworded References




©

NSR FY 2021 Statistics

Total number of new compilations: 4,590 NSR Contents Additions (FY)
Total number of keyworded compilations: 2,872 100000
Lack of conferences: ~500 Los Alamos National \

Laboratory Reports were compiled using the Primo
library.

NSR DICtiOnarieS: ABOUT ‘ LIBRARY SERVICES ‘ FIND ‘ RESEARCH HELP SCHOLARLY COMMUNICATION & OPEN
we,
2,565 new authors % W
14 new journals
59 new decays
164 new reactions
460 new nuclides

NSR DB updates: 181
NSR Web: 334,383 retrievals, 97 references/retrieval

More than 32.5 M references were retrieved, each
reference was retrieved 32,556,822/240, 414 ~ 135 times

Work from home was very productive.
Brookhaven

National Laboratory 5

anl.gov/library/ B % L I @ ® @ & B

r

eeeeeeeeeee

léna RESEARCHLIBRARY

Los Alamos National Laboratory Research Library




©

NSR FY 2021 Statistics

Total number of new compilations: 4,590 NSR Contents Additions (FY)
Total number of keyworded compilations: 2,872 100000
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e 164 new reactions Primo ®|fgsaye"
460 new nuclides - T

BEEEU Browse catalog by... Try it now!

N S R D B u pd ateS . 1 8 1 T — Results 1 -30 of 3,624 for All Sorted by: Relevance 123454
. 3

3 Edit A criticality study on the LA-1 accident using Monte Carlo methods
Mikolaj

NSR Web: 334,383 retrievals, 97 references/retrieval | = =

nals. (610)
Avaiable o the shelf (16)

More than 32.5 M references were retrieved, each
reference was retrieved 32,556,822/240, 414 ~ 135 times

Work from home was very productive.

@ Online access.

Contact Us | Remote Access | Subject Guides search site pel
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Lab employee
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Choi, JeongWon ; Jung, KyoungAh ; Lee, Seon-Yeong ; Kim, Seok Jung ; Yang, Chul Woo ; Park,
Article Sung-Hwan ; Cho, Mi-La
2021 Immunology letters, 2020-12, Vol.228, p.112-121 [Peer Reviewed Journal]
@ Online access
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* NNDC collects unique references, we m\ .
Sl

acquired Oak Ridge library, Los Alamos, |
McMaster U. and many other collections.

 NNDC implemented new scanner, mirofiche
reader, ...

« Joann Totans is leading this effort.

« Traditional ““paper” library became a
bottleneck due to large volume of requests,
and change was needed.
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Complete, Documented Data Sets

» Around 2005 Viktor Zerkin (Nuclear Data

Section, IAEA) suggested to extend EXFOR
database with published articles (PDF files).

* He started to store PDFs in the EXFOR
relational database.

» Data tables are essentially no different than
Excel tables: numbers, text and dates.

» Binary Large Objects or BLOBs.

« Databases manage extremely long tables
using Structured Query Language (SQL).

L:.\ Brookhaven

National Laboratory




Complete, Documented Data Sets

» Around 2005 Viktor Zerkin (Nuclear Data
Section, IAEA) suggested to extend EXFOR a“
database with published articles (PDF files). ‘a‘, A

L] e

* He started to store PDFs in the EXFOR 1

" Home Insert Draw Page Layout Formulas Data Review View 12 Share CJ Comments
relational database. X | o w x| SZERe o Bomenmws G, 0. g
M@~ v o % Format as Table v
. . Paste o B I Uwv |y Sv A == Number 157 cell styes v Cells Editing Ideas
» Data tables are essentially no different than :
R37 v fx v
A B c D E F G H I J K L M N o P Q
Excel tables: numbers, text and dates
L] ’ L] 2 Entries Modifies  KWs Entries Modifies KW Entries Modifies  KWs
3 05/14/09 62 21 39
4 05/21/09 70 4 45 0 0 51 32
- L] 5 05/28/09 83 2 47 82 47 [ 0
* Binary Large Objects or BLOBs e e
- 7 06/11/09 12 1" 1 [ 0 0 0
8 06/18/09 41 2 33 [ 0 0 0
9 07/06/09 1 1 1 104 67 [ 0
10 07/08/09 40 2 24 0 0 0 0
11 07/10/09 112 35 63 [ 0 [ 0
« Databases manage extremely long tables R —— u 2 :
13 07/15/09 62 38 [ 0 0 0
14 07/16/09 1 ] 1 0 0 0 0
. 15 | 07/17/09 4 4 ] 88 70 [ 0
using Structured Query Language e e ——
- 17 | 07/30/09 16 2 13 [ 0 0 0
18 08/11/09 107 1 68 0 0 0 [
19 08/14/09 36 [ 22 0 0 [ 0
20 | 08/18/09 70 3 47 0 0 [ 0
21 08/20/09 43 [ 34 0 0 [ 0
22 08/25/09 13 1 7 ] [ ] 0
23 | 08/26/09 2 10 1 90 62 0 0
24 | 09/04/09 14 3 1 [ 0 0 0
25 09/11/09 10 1 8 ] 0 12 12 0 0
26 09/15/09 15 0 7 0 0 50 27 0 0
27 | 09/16/09 o [ ] 0 0 38 31 [ 0
28 | 09/23/09 0 [ o 0 0 82 68 0 0
29 09/28/09 1 1 1 [ 0 o 0 51 15
30 09/30/09 0 4 0 87 57 0 0 0 0
31 10/02/09 28 [ 17 0 0 42 35 14 8
32 | 10/07/09 76 1 14 [ 0 [ [ 0 0
33 | 10/14/09 58 [ 36 [ 0 o 0 0 0
34 10/20/09 9 0 7 0 0 o 0 0 [
35 | 10/27/09 8 2 3 0 0 22 19 [ 0
36 10/29/09 o 3 o 106 81 [ [ 25 1"
37 | 11/13/09 34 [ 20 0 0 53 29 [ 0
38 11/19/09 14 1 11 ] [ 0 ] ] 0
39 | 11/30/09 5 5 2 105 68 51 28 0 0
40 12/04/09 21 1 16 [ 0 [ [ 0 0
41 12/10/09 9 0 7 0 0 o [ [ 0
42 12/15/09 5 0 3 0 0 0 0 210 14
43 12/18/09 18 2 1 0 0 32 16 [ 0
44 12/23/09 53 [ 27 0 0 [ [ 48 29
45 01/05/10 6 5 1 97 64 o 0 0 0
updstat +
Calculate ] -~ co—— +  100%
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Complete, Documented Data Sets

» Around 2005 Viktor Zerkin (Nuclear Data
Section, IAEA) suggested to extend EXFOR a“
database with published articles (PDF files). ‘a*',l A

L] e

* He started to store PDFs in the EXFOR v "

re I atl O n a I d ata b a S e Insert Draw Page Layout Formulas Data Review View 12 Share CJ Comments
I ’ 4 Arial o YA ===8v o/, [ condtonal Formating v 7 .
Mo e ===/ A) F% Earmat ac Tahla v ﬁ /C> g
. . #¥ MysaL Query B -C tion: / exf - O X
ly. UEry browser onnection: exftor
» Data tabl tiall diff t th ‘
a a a eS a re esse n Ia n O I e re n a n File Edit View Query Script Tools Window MySQL Enterprise Help
. ((e)) |SELECT * FRON "exfor'. ' x4pub_pdf’ @3 @
Excel tables: numbers, text and dates. 5) u
Refresh Brecutev  Stop
- Binary Large Objects or BLOB
Inary Large ecCts or S.
#4pdiiD  stdFileName NsiKeyNo idccessFlag RefYear mypdf -
» 1 JPR.163,1299,1967 1967ME21 1 1967 =R A [+ 5 exfor n
« Datab m tremely | tabl » r
dalapases manage exiremely iong tables 2065 RANEC.AP_FRE1311 1 1981 > I st
. 2 RJINDC(HUN)-141978 0 1978 EEH » T allduthor!
using Structured Query Language (SQL P mm + T ot
- 4 RLA2177,1959 1 1959 =R » ] alProduct
29395 C.784LMAATA, 200,1978 1 1978 an » ] alReaction
29475 JPR_C,88,034606,2013 2013M026 1 2013 B8 » ] allRef
14 J,PZ,19,257,1918 1918MEDT 1 1918 » [ alReference
28045 NNSR-1969VE13 1969VE13 1 1969 EXE » L] alSF
28046 N.NSR-19704201 19706201 1 1970 E=E > W alSF2
28047 N NSR-1970BE73 1970BE79 1 1970 02 » [ alSF3
28048 NNSR-1970BESE 1970BESG 1 1970 EEE > [ alSF4
27905 J.BAS,33,1889,1970 1 1970 EXH >l a::S?
27906 J NAP.9,662,1970 1 1970 >l aISFE "
» T AllSF7
27823 J.0SA,108,185,1971 1 1971 EXE
27824 JPRM.3,186,1974 1974R044 1 1974 EXE | Syntax
27811 C.73ROCH,2502,1973 1974H0YY 1 1973 B3 Data Definition Statements
27812 C,75GATLIN,4,158,1975 1976LAZE 1 1975 =B Data Manipulation Statements
27784 J,INE.24,43,1970 19708127 1 1970 EER MySQL Utility Statements
27785 R KURRI-AR-7,72,1974 2 1974 MySQL Transactional and Locking ...
27786 JPKL.2.79.1975 1 1975 CEB Data.bas.e Administration Statements
Replication Statements
~y B kh : 27730 J.SNP,13,.272,1971 1 1971 SQL Syntax for Prepared Statements
t rOO aven 27625 R.ORNL-4659,38,1971 1970BAYF 1 1971 EXE
National Laboratory 27626 J,RRL.15,29,1973 1973KU17 1 1973 =B
27827 1RGSR R11R197 1 197q B3 >
642 rows fetched so far, & Ecn P Search
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Complete, Documented Data Sets

» Around 2005 Viktor Zerkin (Nuclear Data

Section, IAEA) suggested to extend EXFOR
database with published articles (PDF files).

* He started to store PDFs in the EXFOR
relational database.

H H £ MySQL Query Browser - Connection: / exfor - m] X
hd Data tables are essentlally no dlﬁerent than File :dit Vlevi:/y Query Script Tools Window MySQL Enterprise  Help
Excel tables: numbers, text and dates. Q) [FreeeT T Fraw Texter Txtpen @ Qe
» Binary Large Objects or BLOBs. O Revaket | A
#4pdfiD  stdFileName NsiKeyNo ibecessFlag Refvear mypdf v
» 1 JPR1631233,1967 1967ME21 1 1967 EE A+ B oxfor
« Databases manage extremely long tables s e 42 21 v mmm o2
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EntryID < EntryID X4pdﬂD X4pdf|D b: IR eaction
Entry + |Reference 1 |iAccessFlag & |iAccessFlag g pingl
TransiD % iReference E |stdFileName “g stdFileName o 57t
Up £ |DateRef g |fileDate S, |RefYear » T aisF3
dateNo “ [ AuthorsList i |dbDate NsrKeyNo il i
Authorl Title 4% |RefYear mypdf (BLOB) g
Yearl stdFileName AuthorsList ipntax
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Portable Document File (PDF) Database

» Portable Document File (PDF) database operation.

» Regular updates of EXFOR and NSR databases equiar | o
extended to PDF files. updates

All/authorized
Web users

Web

systems .
myEnsdf Y

and copy | ——>| } pdf

Private

» Private collections for existing entries. —
. o EXFOR database ] ——jdmane | | oxconnsn| L ren
» PDEF library coverage reflects publishing trends. NeR T | e
NSR
- Authorized Web access only due to major e B ’”J orar) (B )
publishers restrictions. e { {2 | S

« Continuing PDF scanning effort at NNDC. o PRI e et

PNPI

2014 2015 2020 >

L] . Private ..........
* Future contributions from LBNL and other labs are .{ @ par ot
more than welcome.

Networks l Partners
NSDD, ¢  NDs,
NRDC NNDC,
members PNPI

Figure 6: Workflow of the PDF database. The database supplies its contents to several
data projects [1] and grants authorized access to nuclear data network members.
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Portable Document File (PDF) Database

Portable Document File (PDF) database operation.

Regular updates of EXFOR and NSR databases
extended to PDF files.

Private collections for existing entries.
PDF library coverage reflects publishing trends.

Authorized Web access only due to major
publishers restrictions.

Continuing PDF scanning effort at NNDC.

Future contributions from LBNL and other labs are
more than welcome.

L? Brookhaven

National Laboratory
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data pro;

X:xdpdf

Contributions to NSR PDF database

Contributions:

Weh

All/authorized
Web users

as of 2019-04-08

Contributors:

1) 201200_Totans /3453/  20) 201709_Pritychenko ~ /1192/ | 1 PNPI 140374 79.8%
2) 201300_Totans /969/ 21) 201711_Zerkin /913/ 2 | Shulyak 13318 7.57%
3) 201400_Totans /531/ 22) 201800_PNPI /56301/ 3 |Totans 11133 6.33%
4) 201500_Totans /596/ 23) 201800_Pritychenko /59/ 4 | Zerkin 2921 | 1.66%
5) 201504_Dimitriou /12/ 24) 201800_Totans /1105/ | 5 | Audi 2542 | 1.45%
6) 201510_Balraj  /257/ 25) 201800_Zerkin 408/ 6 | Rodlonov 2380 1.35%
7) 201510_Rodionov /2191/ 26) 201800_Zerkin_JINR /673/ 7 | Pritychenko 1783 1.01%
8) 201512_Audi /2542/  27) 201803_Balraj /1/ 8 |Kondev 1116 0.63%
9) 201600_Totans /2013/  28) 201803_Pritychenko_RD /532/ 9 | Balraj 258 0.15%
10) 201603_Rodionov /189/ 29) 201810_Zerkin_KINR  /50/ 10 | Dimitriou 12 0.01%
11) 201603_Shulyak /13016/ 30) 201901_PNPI /234/ Total | 175837 | 100%
12) 201604_Kondev /1072/  31) 201901_Totans /25/

13) 20161121 PNPI /1i/ 32) 201901_Zerkin /3/

14) 201611 PNPI  /31547/ 33) 201902_PNPI /50/ { Thanks to external }

15) 201700_PNPI  /50715/ 34) 201902_Totans /36/ . "

16) 201700 _Totans /2332/  35) 201902_Zerkin /245/ contributors!!!

17) 201700_Zerkin  /629/ 36) 201903_PNPI /1526/

18) 201703_Shulyak /302/ 37) 201903_Totans /73/

19) 201705_Kondev /44/ . .
T NDS-IAEA: Viktor Zerkin
PDF Statistics:

DB #PDF/#References #PDF+ Total #PDF+ Todo #PDF

NSR: 175259/231266 ~76% | +338 from EXFOR | 175597 | 55669

EXFOR: | 23609/32180 ~74% +1093 from NSR | 24702 7478




Portable Document File (PDF) Database

» Portable Document File (PDF) database operation.

All/authorized
- Web users

» Regular updates of EXFOR and NSR databases == wen
. upd:
extended to PDF files. Contributions to NSR PDF database
, , . . as of 2019-04-08
hd Prlvate CO”eCtIOnS fOI’ eX|St|ng entrIeS collect Contributions: _ Contributors:
PDEF Iib f blishi q FXF R Stak e e Al talaam T (5 o lsndwE T malblvere
Ibrary coverage reflects publishing trends. Distribution of PDF Files in the EXFOR-NSR Database
« Authorized Web access only due to major 10000
publishers restrictions.
« Continuing PDF scanning effort at NNDC. g 1000 il
. . [
* Future contributions from LBNL and other labs are L 400 .
more than welcome. % .
* 10 —
™
o
1 in En |
1880 1900 1920 1940 1960 1980 2000 2020 2040

Years
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Portable Document File (PDF) Database

» Portable Document File (PDF) database operation.

All/authorized

» Regular updates of EXFOR and NSR databases — won . el uers
. upd:
extended to PDF files. Contributions to NSR PDF database
, , . . as of 2019-04-08
hd Prlvate CO”eCtIOnS fOI’ eX|St|ng entrIeS collect Contributions: _ Contributors:
e o blish q FXF R Stak e e Al talaam T (5 o lsndwE T malblvere
* PDF library coverage reflects publishing trends. Distribution of PDF Files in the EXFOR-NSR Database
« Authorized Web access only due to major 10000 T - - - —
publishers restrictions. i — prover-m
» Continuing PDF scanning effort at NNDC. g 0% R ——
. . i-l__ UserName  nsdd
* Future contributions from LBNL and other labs are L 400
more than welcome. %
* 10
1
1880

National Laboratory
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Portable Document File (PDF) Database

» Portable Document File (PDF) database operation.

All/authorized

» Regular updates of EXFOR and NSR databases — web [ b
. upd:
extended to PDF files. Contributions to NSR PDF database
. . C . Pri as of 2019-04-08
hd Prlvate CO”eCtIOnS fOI’ eX|St|ng entrIeS collect Contributions: Contributors:
PDEF Iib foct blishing trend FXF e e AR G CsieE T menhos
lorary coverage retiects publishing trends. Distribution of PDF Files in the EXFOR-NSR Database
« Authorized Web access only due to major 10000 T - - - —
publishers restrictions. T a— e
- Continuing PDF scanning effort at NNDC. g 1000 C cewomamos
L] L] iJ__
* FUtu re ContrIbUtlonS from LBNL and Other IabS are é Table 2: PDF files coverage for several types of NSR and EXFOR references as of October
14, 2021.
more than welcome. o -
I+ Reference Type NSR: #PDF/#Total | EXFOR: #PDF/#Total ==’
Journals 157,424/188,064 (85%) | 22,110/25,143 (88%) =
Reports 14,761/27,895 (53%) 2,107/5,397 (39%)
Conf. Proceedings 13,352/20,143 (66%) 2,031/2,731 (74%)
Theses 654/2,051 (32%) 100/434 (23%)
Books 90/155 (58%) 34/102 (33%)
Priv. Communications | 1,291/2,107 (61%) 1/815 (0.1%)
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Towards a Natural Language Processing
Suite Optimized for Nuclear Physics

The primary objective of this project is to make NSR
more accessible and useful to researchers:

« Automation of the process of adding new articles
to the NSR database by using NL;

« Development of ML algorithms to automate the
identification and application of keywords;

« Expansion of the scope of the articles included in
the database to related applied fields;

« Adaption of a nonproliferation-oriented keywords
lexicon;

 An updated NSR infrastructure using a modern
database and programming architecture;

 An updated and modernized user interface that
L‘,\ wilkisugport both desktop and mobile access.

National Laboratory

Cover Page
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Takeaways

NSR Contents Additions (FY)
« NNDC NSR compilation efforts are complex and well- 100000

organized: B. Pritychenko, J. Totans (BNL), B. Singh, T
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Table 1: PDF coverage for EXFOR and NSR references as of October 14, 2021. Reciprocal

PDF contributions are shown as # of complementary files.

Database | # of References | # of PDF Files | # of Complementary Files
NSR 236,583 187,617 1,375

EXFOR 34,609 26,343 1,899

CINDA 39,817 14,154

IBANDL 795 642
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