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Nuclear Data for Safe Rice 

Rice absorb poisonous 
heavy metallic elements 
like Cd, As more than other
vegetables.

An improved rice against
Cd absorption is developed 
in Japan.

However this improved
rice absorbs more As 

→ Needs of As RI tracer.
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Nuclear Data for 72As (26 hrs) Tracer Production

69Ga(α,n)72As
(Two sets from VECC)

• None of these experientialists are interested in 72As production for 
application.

• Nevertheless we can estimate yield and best beam energy without 
a new experiment thanks to EXFOR.
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Nuclear Data in the 1950s – “Classified Information”

Nuclear data information was classified in the 1950s. Even 
235U(nth,f) cross section was not an well stablished constant.

Experimental data published before 1955 by LANL, Harwell and Dubna.

Thermal cross section
(at ~0.0253 eV)
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UN Geneva Conferences (1955, 1958) - Declassification

An attempt to publicize nuclear 
data was made among USA, UK 
and USSR in the 1955 and 1958 
Geneva Conferences.

Closing session of the 1955 Geneva 
Conference (President: Homi Bhabha)

IAEA Nuclear Data Unit (1964)

IAEA Nuclear Data Section (1970)
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Where is IAEA?

Headquarters on
Kärntner Ring 
(1958-1979, 

now Grand Hotel)

Headquarters in Vienna
International Centre

(1979- now)

Stephansdom
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Data Exchange Between Western and Eastern Countries

• Cards received from western and eastern countries. Same 
size, but different format.

• Nuclear Data Unit developed a special code which translate 
data in one card format to the  other one.
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Mission of IAEA Nuclear Data Section (IAEA NDS)

• The Nuclear Data Section (NDS) carries out the IAEA activities 
concerning development and dissemination of nuclear and 
atomic data for applications.

• Nuclear data for energy and non-energy application
• Reactor (design, safety, spend fuel, decommissioning  etc.)

• Shielding

• Dosimetry

• Medical isotope production

• Ion beam analysis

• Safeguards

• + Sciences (astrophysics etc.)
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Where is IAEA Nuclear Data Section?

Nuclear Data Section
(NDS) on the 23rd floor
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Organization Chart

Department of Nuclear Sciences and Applications
(NA)

Division of Human 
Health

Division of Physical 
and Chemical Sciences

(NAPC)

Environmental 
Laboratories

Joint FAO/IAEA Division 
of Nuclear Techniques 

in Food and Agriculture

Physics Section
Radioisotope Products 

and Radiation 
Technology Section

Nuclear Data Section
(NDS)

Isotope Hydrology 
Section

Nuclear Data Service 
Unit

Nuclear Data 
Development Unit

Atomic and Molecular 
Data Unit
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NDS Staff List

Section Head: Arjan Koning
Section Secretary & Team Assistant: Rosalinda Rangel Alvarez

Nuclear Data Service Unit Atomic & Molecular Data UnitNuclear Data Development Unit

Unit Head: 

Jean-Christophe Sublet

Software Engineer: 

Viktor Zerkin

Nuclear Data Physicist: 

Naohiko Otsuka

Associate Nuclear Data Physicist: 

Shin Okumura

Nuclear Data Services Assistant: 

Lidija Vrapcenjak

Team Assistant: 

(Vacant)

Unit Head: 

Roberto Capote Noy

Nuclear Physicist: 

Andrej Trkov

Nuclear Physicist: 

(Vacant)

Team Assistant: 

Kira Nathani

Unit Head: 

Christian Hill

Atomic Physicist: 

Kalle Heinola

Nuclear Data Analyst/Programmer: 

Marco Verpelli

IT Systems Engineer: 

Ludmila Marian

Information System Assistant: 

Mark O’Connell (1/4)

12 professional staff and 4 supporting staff



International Atomic Energy Agency

IAEA Nuclear Data Services

http://www-nds.iaea.org/ : primary server (Vienna)

EXFOR (experimental reaction data)
ENDF (evaluated reaction data)
→We will discuss them later.

LiveChart of Nuclides
(evaluated structure and decay data)

NSR (Bibliography)

http://www-nds.iaea.org/
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NSR (Nuclear Science References)

http://www.nndc.bnl.gov/nsr/

• ~200,000 references (~150,000 from journals)
• Database maintained at NNDC.
• Compiled at NNDC and McMaster Univ. (Canada).

http://www.nndc.bnl.gov/nsr/
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NSR (cont.)

Very easy to use!

Just provide 
• Author and/or
• Nuclide (Target) and/or
• Reaction

and search.
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NSR – Exercise 1

Question
Search articles where
“Nayak” is an author.

Nayak
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NSR – Exercise 2

Question
Search articles reporting
experimental results
of 78Se(n,p)78As.

78Se

n,p
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NSR – Exercise 2 (cont)

Not all articles report the 78Se(n,p) reaction.

No 78Se(n,p) in keywords

78Se(n,p) in keywords!
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NSR – Exercise 2 (cont)

Compare NSR output for
“Nuclide =78Se and  Reaction = n,p reaction”

with Fig.3 of the 33080 article.
Five  past experiments plotted in Fig.3.
Are they also in the NSR output?

Not in NSR

Not in NSR

in NSR

Not in NSR

in NSR
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LiveChart of Nuclides 

Use “Hide Chart” option
if loading time is long!

http://www-nds.iaea.org/livechart/
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LiveChart of Nuclides (cont.)

The query page becomes very simple if
you select “Hide Chart” option. 

Type a nuclide symbol
(e.g., 135Xe)
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LiveChart of Nuclides – 135Xe

Ground State - Isomers tab

Ground
state

Metastable
state
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LiveChart of Nuclides - 135Xe (cont.)

Levels tab

135Xe
3/2+

1/2+

11/2+

7/2+
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LiveChart of Nuclides - 135Xe (cont.)

Decay Radiation tab

135Cs
7/2+

5/2+

?

5/2+

135Xe

β-decay

γ-decay
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LiveChart of Nuclides - Exercise

One determined the 78Se(n,p)78As cross section by detection of γ
from 78As - β- decay → 78Se*- γ decay→78Segs.

78Asgs

78Segs

78Se*

β- decay (?%) 

γ decay
(? keV, ?%) 

Questions:
1. Half-life of 78As
2. Branching ratio of 78As β- decay
3. Energy of strongest decay γ

radiation and its intensity

T1/2=?
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LiveChart of Nuclides – Exercise (cont)

78Asgs

78Segs

78Se*

β- decay (100%) 

T1/2=90.7 min

Questions:
1. Half-life of 78As
2. Branching ratio of 78As β- decay
3. Energy of strongest decay γ

radiation and its intensity
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LiveChart of Nuclides – Exercise (cont)

78Asgs

78Se

Questions:
1. Half-life of 78As
2. Branching ratio of 78As β- decay
3. Energy of strongest decay γ

radiation and its intensity
Eγ=613.8 keV

(54%)
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LiveChart of Nuclides – Exercise (cont)

Half-lives and decay gamma intensities are important inputs to derive 
Activation cross sections.

Extractions from the 33080 article (λ=ln2/T1/2, fd: decay γ intensity) 

We extracted these data 
from LiveChart.



International Atomic Energy Agency

LiveChart of Nuclides – Data Source

Q-value, S-value, atomic masses: 2012 Atomic Mass Evaluation 
(G. Audi et al., Chin.Phys.C36(2012)1287; M. Wang et al., 
Chin.Phys.C36(2012)1603)

Natural isotopic abundances: M.Berglund and M.E.Wieser, 
Pure.Appl.Chem.83(2011)397.

Other data are mainly from the ENSDF library which evaluation 
results are also published in “Nuclear Data Sheets” which is good 
for citation.

Similar data can be also available through NuDat (NNDC).



International Atomic Energy Agency

Isotope Browser (Mobile app for iOS and Android)

Free!

Android: Search for “isotope browser” on “Google Play”.

Apple: Search for “isotope browser” on “iTunes”.

Send your feedback to the developer (Dr Marco Verpelli)!


