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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  
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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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IAEA Nuclear Data Services 

http://www-nds.iaea.org/ : primary server (Vienna) 
http://www-nds.indcentre.org.in/: mirror server (India) 

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/
http://www-nds.iaea.org/
http://www-nds.iaea.org/
http://www-nds.indcentre.org.in/
http://www-nds.indcentre.org.in/
http://www-nds.indcentre.org.in/
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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 
“Ganesan” is an author. 

Ganesan 
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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 



International Atomic Energy Agency 

LiveChart of Nuclides  

http://www-nds.iaea.org/livechart/ (No mirror available) 

Use “Hide Chart” option 
if loading time is long! 
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LiveChart of Nuclides (cont.) 

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

Just type a nuclide symbol 
(e.g., 1H, 12C, 238U) 
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LiveChart of Nuclides – 135Xe 

Nuclide 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+ 



International Atomic Energy Agency 

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=90.8 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. 
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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). 
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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)! 


