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How many downloads of nuclear data per day?
(just through the NNDC website)

a)150
b)1,500
c)15,000




Open Data Web Downloads

NNDC Web Retrievals 1996-2021
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Nuclear Data Program

Link between basic science and applications

Nuclear Science Community
 experiments

Nuclear Data Community
4 compilation
4 evaluation

4 dissemination
L.'.‘Brookhaven' <4 archival

National Laboratory
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Applications Community

needs data:
4 complete
4 organized
4 traceable
4 readable



The Nuclear Data Pipeline

These are collected, processed, separated
and shipped

In a convenient and usable form
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Nuclear Data Pipeline

PHYSICAL

REVIEW Nuclear Science References

(bibliographical database)

NUCLEAR
PHYSICS

~250,000 articles total
~3,000 articles per year
Extract meta-data

Web interface

* Publications are 95% source of data
« Journals
» Lab Reports

- _ * Theses
k, Brookhaven . .
natonalLaboratory @ |_jterature scanned on weekly basis

| want to know about
measurements of the
half-life of 141Te




Google Scholar

Te-141 n

About 862 results (0.12 sec)

Radiochemical studies on the use of modified resins in the isolation and
separation of Ce (lll), Zr (1V), Hf (IV), Te (IV) and Nb (V)

EH El-Sweify, EAA El-Shazly... - Arab Journal of Nuclear ..., 2007 - inis.iaea.org

[en] Comparative studies were carried out for further characterization of some modified

resins and for the application of these modified resins in the isolation and separation of some ...
Y¢ Save YU Cite Citedby 1 Related articles All 2 versions 99

Sociodemografski profil sudionica u Kohortnoj studiji rodenih na
isto¢nojadranskim otocima (CRIBS)

A Perini¢ Lewis, M Zajc Petranovi¢, T Cari¢... - Hrvatski geografski ..., 2019 - hrcak.srce.hr
... Uzorak &ini 286 trudnica (145 s otoka Braca i Hvara te 141 trudnica s kopna). Cilj je ove
studije: 1) opisati glavna obiljezja CRIBS uzorka, 2) usporediti uzorak s opéom hrvatskom ...
Yr Save DY Cite Related articles All 2 versions 99

Determination of the Debye temperature of SnTe using the Mdssbauer effect in
119Sn and 125Te

S Bukshpan - Solid State Communications, 1968 - Elsevier

The temperature dependence of the recoilless fraction in SnTe has been measured in 119

Sn and 125 Te nuclei in the range 85 < T < 250 K. Assuming a Debye model for the recoilless ...

Y¢ Save Y Cite Cited by 27 Related articles All 3 versions

ML Imaging patterns in elastofibroma dorsi
M Battaglia, D Vanel, P Pollastri, A Balladelli... - European journal of ..., 2009 - Elsevier
... Axial T1-weighted (TR/TE 141/7.5) spin echo MR images show a relatively well-defined
homogeneous mass between the chest wall and the scapular tip with signal intensity similar to ...
Y¢ Save 99 Cite Cited by 70 Related articles All 13 versions

¢ Brooknaven
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Web of Science

One-pot strategy for obtaining magnetic PMMA particles through ATRP using Fe(CO)(5) as

co-initiator

Diacon, A; Rusen, E; (...); Tutunaru, O

Jun 52021 | Apr 2021 (Early Access) | EUROPEAN POLYMER JOURNAL 152

The firstaim of this
Fe(CO)(5) as co-initi
the polymerization

JQURNAY  View full §

Mechanism of g
terpolymerizati
fabrication

Rusen, E; Mocanu, A
Apr52021 | Jan 202|
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Nuclear Science References Search Result

2020WU04 Phys.Rev. C 101, 042801 (2020) Keyworded
J.Wu, S.Nishimura, P.Moller, M.R.Mumpower, R.Lozeva, C.B.Moon, £ description of the ©
wne, R.Daido, P.Doornenbal, Y.F.Fang, M.Haroon, T.Isobe, H.S.Jung article P

atel, S.Rice, H.Sakurai, Y.Shimizu, L.Sinclair, P.-A.Soderstrom, T.SuUiinnaiiiy, i vwagaiiauc

B-decay half-lives of 55 neutron-rich isotopes beyond the N = 82 shell gap

134,135,136,137,138,139 134,135,136,137,138,139,140,141,142 137,138,139,140,141,142,143,144 140,141,142,143,
RADIOACTIVITY 134,135 Sn, Sb, Te,
144,145,146] ~142,143,144,145,146,147,148Y g  145,146,147,148,149,150,151Cg ~148,149,150,151,152,153B 151,152,153,154,155 5(B-

)[from °Be(?38U, F), E=345 MeV/nucleon, followed by separation of fragments using BigRIPS separator at
RIBF-RIKEN]; measured B and y radiations, half-lives by (implant) and (implant)By correlations using the
Wide range Active Silicon-Strip Stop per Array for Beta and ion (WAS3ABi) detection system and Euroball
RIKEN Cluster Array (EURICA) of 84 Ge cluster detectors. Comparison with previously available experimental
half-lives, and with theoretical calculations using FRDM+QRPA, KTUY+GT2, RHB+pn-RQRPA, and DF+CQRPA
models. 41Te(B); calculated half-life and Gamow-Teller strengths using FRDM+QRPA(2019) model, and
compared with experimental data. Discussed and calculated effects of new half-life data on r-process
abundance.

_ Link to compiled
doi: 10.1103/PhysRevC.101.042801€— Link to journal data
Citations: PlumX Metrics
Data from this article have been entered in the XUNDL database. For more information, click here.
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https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=J.Wu
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.Nishimura
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.Moller
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=M.R.Mumpower
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=R.Lozeva
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=C.B.Moon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=A.Odahara
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Baba
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=F.Browne
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=R.Daido
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.Doornenbal
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Y.F.Fang
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=M.Haroon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=T.Isobe
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.S.Jung
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=G.Lorusso
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=B.Moon
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Z.Patel
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=S.Rice
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Sakurai
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=Y.Shimizu
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=L.Sinclair
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=P.A.Soderstrom
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=T.Sumikama
https://www.nndc.bnl.gov/nsr/fastsrch_act2.jsp?aname=H.Watanabe
http://dx.doi.org/10.1103/PhysRevC.101.042801
https://plu.mx/plum/a/?doi=10.1103/PhysRevC.101.042801
https://www.nndc.bnl.gov/ensdf/dsbykn.jsp?kn=2020WU04&db=xundl&nav=off

Nuclear Data Pipeline  compilation Databases

PHYSICAL

R el Nuclear Science References

(bibliographical database)

NUCLEAR

PHYSICS

* Publications are 95% source of data

* Journals
« Lab Reports » Extraction of meta- and numerical data
* Theses « Data converted to database format

k? Brookhaven

National Laboratory

I - Literature scanned on weekly basis » Several consistency checks of data



Data compilation for last 20+ years

Data Submit Seek oplnlon
Producer Journal Referee
Comments/Questlons Comments/Questlons

Questions Bullisn
Data Requests

PHYSICAL REVIEW C

XUNDL
Compiler Extract data

<

BO) frvsicaL
REVIEWC [

To database

> * Two disconnected processes
24Uyl « Often two different results

(\ Brookhaven

National Laboratory




: A better way ?

 To improve quality of published data
* To increase efficiency
» To foster collaboration

Not easy to change decades-long practice
... but we're getting there

I L;\ Brookhaven
National Laboratory



Compilation now

Seek opinion
Comments/Questions ‘
Data Submlt ot Data Review XUNDL
Producer . Compiler EEEE
Comments/ Comments/
Questions Questions
Publish To database

PHYSICAL REVIEW C

5,__) PHYSICAL
REVIEW C ::
pap

XUNDL

0 e NN

Data program integrated into the “data distribution” process.
Ensures literature and databases are identical.

k? Brookhaven

National Laboratory




Compilation Datab:

Nuclear Science References
(bibliographical database)
. B - llll Reiere“ces
oo\s

One recommended

e
gecon ndary value

\QS_‘

Re,
0,
Yo

» Critical assessment of all available
experimental data

* Provide recommended values

* Testing and Validation important component

L&) Erookhaven « Structure and reaction data not independent 14



Quantum mechanical system with 1 to hundreds of interacting nucleons

Nuclear Structure Database (ENSDF) ‘

3,350 nuclei produced and studied

Discrete Quantized States Coexistence of collective and noncollective motion 100+ years Of experlmental nUCIGar
 Excitation Energy ‘ll')riaanxdigl Supeggﬁgosrmed StrUCtU re measurements
: Rﬁlfl::faer Momentum ‘ s \ - P »”
guiar I 3 Arbiter of the “Truth
* Magnetic Moment i ‘- b
+ Configuration LT i = i e
. e o 870 fit
+‘“i . I - r% 860 l
Emitted Radiation +;_ + 7_]< I - }; ii < 850 . Half—llfe Of 6He
* Energy i i %\ﬂ:\ i T 840 I :::
. In.ten3|ty T1q U el o 830 798 l i
+ Dipole, Quadrupole, ... L L F  g20 795 [
... ¢ + % 1954 1962 1974 1981 1982
4 810 3
£y ¥
=i 800 i i -
790 | NN RN T T NN TN TN W Y NN T T TN T NN T TN Y TN MY TN TN W S A 1
1850 1960 1870 1980 1990 2000
Nuclear Data Sheets 95 (2002) 995 Year o' PUbI'catlon
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ENSDF available through two web applications

ONMAL LABORATORY

m National Nuclear Data Center BHDMEN

NNDC Databases: NuDat | NSR | XUNDL | ENSDF | MIRD | ENDF | CSISRS | Sigma

Brookhaven

National Laboratory

ENSDF: Evaluated Nuclear Structure Data File Search and Retrieval
Last updated 2019-11-01
ENSDF provides recommended nuclear structure and decay information.
For more recent nuclear data which has not yet been evaluated, please visit XUNDL.

253 new datasets added/modified in the last month!

Suggestions or comments? Please let us know!

Quick Search | By Nuclide =By Reaction = By Decay Recently Added

Nuclide or mass: [:] Search

(208Pb, pb-208, 144, 1n (neutron), etc.)

NuDat 2 7 Levels and Gammas Search Nuclear Wallet Cards Search Decay Radiation Search
. Ground and excited states (energy, Ty, Latest Ground and isomeric Radiation type, energy,
search and plot nuclear structure  spin/parity, decay modes), gamma rays ~ states properties intensity and dose
Check out the Summary of ENSDF! ind decay data interactively. More. (energy, intensity, multipolarity, coinc.) following nuclear decay
A listing of when nuclides were last evaluated and recent XUNDL datasgolor code|Half-life] Decay Mode [ Qs [ Qec [Qs+[Sn[Sp[ Qa [AQq San p [Q2p- | Qeec | Qecp | Qpn
Qp-2n BE/A_| (BE-LDM Fit)/A |Pair. ap |Exst ex. st. |E2+ |E3-|E4+|Ea+/E2+ | B2 | B(E2)a2/B(E2)20 ]u(n,v)|u(n F)[235U FY|239Pu FY|252Cf FY

Tooltips
On
Off

=

Uncertainty
NDS
Standard

Z, number of protons

Screen
Size
Narrow
Wide
Nucleus
go
Seconds
> 10415 | 10-01
Wiwo+10 1002
W1o+07 10-03
W10+05 10-04
W10+04 10-05
W10+03 10-06
10+02 10-07
10+01 10-15
B10+00 <10-15
unknown

N, number of neutrons
e CN
N=8

Interactive Chart of Nuclides




. ENSDF Retrieval

* Full version

1915 Levels » Values and extensive

Cross Reference (XREF) Flags

comments

4Tpm g~ decay (2.6234 y)
47Eu & decay (24.1 d)

151Gd a decay
148Nd(3He,4ny), "“6Nd(a,3ny),
”7Sm(p.p’)

moNnw>»

E(level)f i T XREF

wsmann x| ¢ TWO tables

Sm@dd) LT TR Any)
148Sm(p,d) M Coulomb excitation
1489 m(d,t)

18Sm(*He.a)

X oM

Comments

0.0@ 2 1.060x10"# y 11 ABCDEFGHIJK M

121.212% 5 5/27 0.798 ns 17 AB DEFG I M

E;(level)

121.212

k? Brookhi.....

National Laboratory

i
I E, L E, ) Mult.

Yoa=100

p=—0.8148 7 (20055t24); Q=-0.261 7 (20055t24)

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 /0 (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 "47Eu £ decay; 0.79 ns 74 from B(E2)T in Coulomb
excitation.

of a‘ Comments

52 1212208 17 100 00 72° Mi+E2%

-0333 0.996 15 a@(K)=0.814 12; a(L)=0.143 5; «(M)=0.0312 12;

a(N+..)=0.0081 3

(N)=0.00702 25; a(0)=0.00101 3; a(P)=5.06x107 &

B(M1)(W.u.)=0.00700 27; B(E2)(W.u.)=29 5

§: —0.33 3 from “7Eu & decay (1962Sc09); —0.278 20
(same dataset, 1989Ad10) not adopted because adopted
Ty, would be different from T;(B(E2)T) (see Ty
comment in Coulomb excitation).
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NuDat Retrieval

ADOPTED LEVELS, GAMMAS for 147Sm

Data Sheets 110,749 (2009) Cutoff date: 14-Nov-2008

Author: N. Nica Citation: Nucl.

Full ENSDF file

Q(B-)=-1721.6 keV 23
Reference: 2012WA38

S(n)= 6341 kevV 3

S(p)= 7101 keV 5

Q(a)= 2311.2 keV 10

Brookhaven

National Laboratory

References:
A 147pp B” decay (2.6234 Y) B 147y & decay (24.1 d)
C 151Gd o decay D 148Nd(3He, 4ny), %®Nd (o, 3ny) S e H
A < e Simplified version
E 147Sm(p,p’) F 147Sm(n,n’y) p
¢ 1smd,a) B 1485 (p,q) * Only values, no comments
I 1485m(q,t) J  148sm(3He, ) :
, , .
K 195m (o0 L 5ma e, ) Single table
M Coulomb Excitation
E(level) E () ;
m level
(keV) XREF Ju (level) 1/2 (level) (keV) I(y) M (y) Final level
0.0 ABCDEFGHIJK M T)2= 1.060x1011 y 11
% o = 100
121.212 5 AB DEFG I M 5/2- 0.798 ns 17 121.220 17 100 M1+E2 0.0 7/2-
197.284 5 AB DEFGHI M 3/2- 1.25 ns 3 76.073 10 3.44 11 M1+E2 121.212 5/2-
197.299 12 100 3 E2 0.0 7/2-

The best of both worlds



https://www.nndc.bnl.gov/nudat2/getdataset.jsp?nucleus=147SM&unc=nds

ADOPTED LEVELS, GAMMAS for 147Sm

Author: N. Nica | Citation: Nucl. Data Sheets 110,749 (2009) | Cutoff date: 14-Nov-2008

Full ENSDF file | Adopted Levels (PDF version)

Q(B-)=-1721.6 keV 23 S(n)= 6341 keV 3 S(p)= 7101 keV 5 Q(a)= 2311.2 keV 10

Reference: 2012WA38
References:
A 147pp B~ decay (2.6234 Y) B 1¥7Ey e decay (24.1 d)
C 151gq « decay D 48Nd(3He,4ny), %Nd(«,3ny),
Back to top E 1‘”Sm(p,P’) F 147Sm(n,n’y)
) G %7sm(d,q’) H 18sm(p,q)
Main Table 148 148 3
I Sm(d,t) J Sm (°He , a)
Band K 1%%sn(p,t) L 3lEu(p”, 4ny)
Transitions . q
Table M Coulomb Excitation
Additional
Gamma Data
General Comments:
Additional
Level Data
Additional
Gamma Comments XREF's Jr T3 /2/Decay E(y) I(y) M(y) Final Levels
Download as .csv
E(level) XREF J™ (level) T1/2 (level) E(y) I(y) M(Ig) Final Levels
(keV) (keV)
0.0 ABCDEFGHIJK M 7/2- 1.060x10%t y 11
% a = 100
121.212 5 ABDEFG I M 5725 0.798 ns 17 121.220 17 100 M1+E2 0.0 7/2-
197.284 5 AB DEFGHI M 3/2- 1.25 ns 3 76.073 10 3.44 11 M1+E2 121.212 5/2-
197.299 12 100 3 E2 0.0 7/2-
716.62 4 BDEFGI M 11/2- 2.35 ps 5 716.45 5 100 E2 0.0 7/2-
720 H (1/2+4)
798.731 4 B DEFGHIJ M 372= 1.00 ps 21 601.450 4 60.2 19 M1 (+E2) 197.284 3/2-
677.516 7 100 3 M1+E2 121.212 5/2-
798.729 5 49.6 16 E2 0.0 7/2-
~ Brook 809.358 13 B D FG IJ M 9/2- 3.1ps 5 688.15 4 25.0 19 E2 121.212  5/2-
¢ b 809.380 16 100 4 M1+E2 0.0 7/2-
National La
884 H (1/2+)




Nuclear Reactions Database (ENDF)

Cross section: related to the size of a nucleus
Probability of “hitting” the nucleus ~ tR?
1 barn (b) = 1024 cm?

« Cross section as a 1
function of incident S ' '
particle energy s 4
- Energy and angles of |3 - o |
reaction products <} | .
« Neutron resonance 235U(n ‘ )
parameters ‘ fY
* Neutron multiplicities e P -
« Fission yields Incidunt| NettscHIERS TSN ST,

Brookhaven

(t\ « Not all reactions and all energies can be measured
wentmeyo - Application of physics-based models to describe experimental dat&®




Data Dissemination

Nuclear Science References
(bibliographical database)

©

Brookhaven

National Laboratory

Evaluated Databases

Compilation Databases

5 Section ()

.............
Incident Neutron Energy (eV)

» Each database has web application to query and (plot) data
» Additional web applications for subsets of data

21



