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Isotope Explorer

"Nuclear data a mouse-click away“

S Y F Chu*, L P Ekström# and R B Firestone*

* Isotopes Project, LBNL, Berkeley
# Department of Physics, Lund University

Isotope Explorer is a Windows application to interactively access and display 
nuclear data and to search for literature references. Isotope Explorer can 

retrieve data via the Internet or it can use data stored locally. 
The program can display level drawings, coincidences, tables, band plots, 
nuclear charts, chart data and literature references - see figures on the left. 

Isotope Explorer supports a nuclear chart interface, it can display systematics
of nuclear properties by color coding a nuclear chart, and it can perform 

complex searches and calculations with the built-in script language.

V 2.23, 1999

http://www-nds.iaea.or.at/pgaa/isoexpl/isoexpl.htm



IE 2.23: Au-198 gamma decay scheme



IE 2.23: Au-198 decay gammas



http://id.inel.gov/gamma/
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http://iaeand.iaea.org/nudat/



http://www.nndc.bnl.gov/nudat2/index.jsp

NuDat 2
Is a software product that allows to search and plot 

nuclear structure and nuclear decay data interactively. 
It was developed by the NNDC. 

It provides an interface between web users and several 
databases  containing nuclear structure, nuclear decay

and some neutron-induced nuclear reaction information.



The sections of  NuDat 2 related to levels, gammas and decay

are obtained from the Evaluated Nuclear Structure Data File (ENSDF).

Physicists from around the world have been contributing to this effort.

The management and location of ENSDF resides at the NNDC.

NuDat 2 is periodically updated to reflect changes in ENSDF.

http://www.nndc.bnl.gov/nudat2/index.jsp

http://www.nndc.bnl.gov/ensdf/index.jsp



Search Options:

LEVELS AND GAMMAS

Search on ground and excited states level 
properties (energy, half-life, spin and 

parity, decay modes) 
and gamma-ray information (energy, 

branching ratio, multipolarity )

NUCLEAR WALLET CARDS

Search on ground and isomeric states level 
properties, neutron resonance parameters 

and thermal cross sections 

http://www.nndc.bnl.gov/nudat2/index.jsp



http://www.nndc.bnl.gov/wallet/index.html



Sources of Nuclear Data

k0-NAA





ADNDT, 2003: Excerpt

Element Target
isotope Q0 (s, %) rE , eV

Formed
isotope

(Activation
/decay
code)

T½ E γ, keV Measured
k0,Au (s, %) Notes

Si 30Si 1.11 (6.) 2280 31Si
(I)

2.622 h 1266.2 1.45E-7 (0.7)

S 36S 1.12 (-) - 37S
(I)

5.05
min

3103.4 1.96E-6 (1.8) no resonance
data;
large terres-
trial variation
in θ

Cl 37Cl 0.69 (-) 13700 38Cl
(IVb)

37.24
min

1642.7
2167.4

1.97E-3 (1.4)
2.66E-3 (1.3)

data for m+g
(m=715 ms)

Ar 40Ar 0.63 31000 41Ar
(I)

1.822 h 1293.6 3.32E-2 (-) Q0 adopted

K 41K 0.97 (-) 2960 42K
(I)

12.36 h 312.7
1524.7

1.59E-5 (1.1)
9.46E-4 (0.6)

Ca 46Ca 1.3 - 47Ca
(I)
↓

47Sc
(IIa)

4.536 d

3.349 d

489.2
807.9

1297.1
159.4

9.14E-8 (1.8)
9.20E-8 (0.2)
9.54E-7 (1.7)
8.57E-7 (1.6)

no resonance
data;
Q0 adopted;
large terres-
trial variation
in θ



k0-NAA:

Classification of

Activation/decay schemes

ADNDT, 2003







Contains library with

“recommended” k0

and related nuclear

data for use

in k0-NAA







http://iriaxp.iri.tudelft.nl/~rc/fmr/k0www3



k0 INAA Website



k0 INAA Website





IRI k0-consistent
gamma catalogue



IRI k0-consistent
gamma catalogue



IRI k0-consistent
gamma catalogue



JRNC, 2003: 2200 ms-1 cross-section for 128 (n,γ) reactions,

derived from activation method (k0-factors),

together with associated nuclear data  (θ, Q0,     ,T½, γ)  rE



F. De Corte, JRNC 2003



Reprinted 1995



k0-PGAA



k0-PGAA

launch at 1st International k0 Users Workshop, Gent, 1992

Lindstrom, Fleming, Paul, Mackey (NIST):
“The k0 approach in
cold-neutron prompt-gamma activation analysis”

Rossbach (KFA-Jülich), De Corte (INW, Gent):
“Introducing the k0-concept into prompt gamma 
cold neutron activation analysis (PGCNAA)”



Basic PGAA equation (a = analyte; m = monitor):
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M = atomic weight
θ = isotopic abundance
γ = gamma-intensity
σ0 = thermal cross-section

prompt: no SDC !!

Thermal / cold neutron beam: 
no term for epithermals !!



Immediately after launch of PGAA:

measurement of k0’s in thermal and/or cold neutron beams

with tackling of special problems:

neutron scattering / change of neutron spectrum (neutron absorption):
→ internal comparator

Ge gamma-ray spectrometry:
wide energy-range (50 keV - 12 MeV) efficiency calibration
→ multi-gamma sources and capture reactions

gamma-spectrum deconvolution and peak integration:
→ (Budapest) Hypermet-PC software [< Hypermet algorithm]



Since serious problems with neutron scattering and absorption:
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Concentration ratio vs suitable IC element
m = ultimate monitor



Co-ordination needed → IAEA-CRP 1999 - 2002

“DATABASE OF PROMPT GAMMA RAYS FROM SLOW NEUTRON 
CAPTURE FOR ELEMENTAL ANALYSIS”

H.D. Choi (Seoul, Korea)
R.B. Firestone (Berkeley, CA, USA)

S.C. Frankle (Los Alamos, NM, USA)
A. Goswani (Mumbai, India)

R.M. Lindstrom (Gathersburg, MD, USA)
M.A. Lone (Chalk River, Canada)
G.L. Molnár (Budapest, Hungary)

S.F.Mughabghab (Upton, NY, USA)
Nguyen Canh Hai (Dalat, Vietnam)

A.V.R. Reddy (Mumbai, India)
Zs. Révay (Budapest, Hungary)

Chunmei Zhou (Beijing, PR China)



:

Institute Location Researchers

NIST – National Institute of Standards
and Technology, Analytical Chemistry
Division

Gaithersburg, MD,
USA

Lindstrom, Paul et al.

Bhaba Atomic Research Centre Trombay, Mumbai,
India

Reddy, Acharya et al.

Seoul National University, Korea Atomic
Energy Research Institute

Seoul, Korea Choi et al.

Vietnam Atomic Energy Commission Hanoi, Vietnam Tan et al.

Institute of Isotope and Surface
Chemistry, Chemical Research Centre

Budapest, Hungary Molnár, Révay et al.

IAEA-CRP 1999 - 2002

labs participating in k0-determination



IAEA CRP: Final Report

k0 versus Cl: Comparison of adopted with other measurements



IAEA CRP: Final Report

k0 versus H: adopted



Detailed info on
nuclear data for PGAA



Note on Inconsistencies



WARNING FOR INCONSISTENCIES:

mostly, σ0 is determined from the activation method (“k0”),

with the introduction of data for the isotopic abundance θ

and the gamma-intensity γ;

modification of the latter without changing the compiled σ0,

leads to inconsistencies (loss of traceability)
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introduction, in k0-factors,
of ~ doubled gamma-intensity
values (Miyahara et al, 1994) 

 Yb-175(m+g)
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Remarkable case of inconsistency F. De Corte, in:
ND in Sci.&Technol.,

Tsukuba, 2001
http://wwwndc.tokai.jaeri.go.jp/nd2001/



End of walk through Nuclear Data in NAA

(F. De Corte, UGent)


