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Relationship between k0 and σ0

(k0,Au)x = [MAuθxσ0,xPx] /[MxθAuσ0,AuPAu]

Where  M is the atomic mass (MAu=196.96655), θ
is the isotopic abundance (θAu=100), σ0 is the 
total thermal radiative cross section (σ0,Au=98.65 
b), and Px is the γ-ray transition probability 
(PAu=0.9554). 

k0 and σ0 data are compiled independently and 
can be compared.



k0 comparison (415 values)



σ0 comparison



Complete k0 database (4659 values)



Problem isotopes
36S – k0(3103) varies from 68% (IUPAC) to 14% (Budapest) of the Atlas 
value.  This may be due to variations in the 36S isotopic abundance, which 
is known to be significant for this isotope.
70Zn – k0(122) and k0(512) (IUPAC) are only 22% and 29%, respectively, 
of the Atlas value.
110Pd – k0(172) is 41% (IUPAC) of the Atlas value.  Other evaluated Atlas 
cross sections for palladium also appear to be systematically too high [8].
112Sn – k0(255) for 112Sn(n,γ)113Sn and k0(392) for 112Sn(n,γ)113Sn→113In are 
both 68% of the Atlas value.  
124Sn – all k0 values for 124Sn(n,g)125Sn→125Sb are only 3% of the Atlas 
value.
132Ba – k0(276) is 66% (IUPAC) higher than the Atlas value.  The total 
132Ba cross section is not well known and was reported with no uncertainty.
190Os – k0(129) is 27% (IUPAC) of the Atlas value.



Future plans

• Address discrepancies in the data

• Combine k0 data using standard statistical methods to obtain 
a recommended set of k0 factors for all activation product γ-
rays

• Include the results in the Evaluated Gamma-ray Activation 
File (EGAF) disseminated by the IAEA and LBNL
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