
Issues with ENDF/B-VII.1  

Radioactive Decay Data 

Jesse C. Holmes 
Bettis Atomic Power Laboratory 

Cross Section Evaluation Working Group (CSEWG) Meeting 

BNL, November 2 - 4, 2015 

1 



Overview 

 Sub-Library 4 (NSUB=4) contains Radioactive Decay Data.   

 File 8 gives decay and fission product yields.  MT=457 is Radioactive Decay Data. 
 

 For spontaneous fission (SF), neutron emission energy spectra are given in File 5.  

Currently, the only spontaneous fission neutron emission spectrum available in ENDF/B-

VII.1 is for Cf-252. 
 

 JEFF-3.1.1 has spontaneous fission neutron emission spectra available for several 

nuclides produced through systematics. 
 

 Experimentally determined Watt parameters are published for several nuclides from 

which the SF neutron spectra can be generated. 
 

 File 8, MT=457 continuous gamma and neutron emission spectra are given for several 

nuclides in ENDF/B-VII.1 where the phenomena are discrete and discrete data is 

available from ENSDF or other databases. 
 

 The corresponding JEFF-3.1.1 discrete spectra are consistent with discrete data in 

ENSDF and other referenced databases.  In many cases, the ENDF/B-VII.1 continuous 

spectra are inconsistent with this information. 
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The neutron energy spectra from 

spontaneous fission is often represented 

using the Watt spectrum in neutron transport 

codes.  The Watt spectrum is defined using 

the given analytical function: 

Spontaneous Fission 
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Watt Spectrum 
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Watt Parameter Evaluations 
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Pu-238 SF Neutron Spectra 
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Cm-242 SF Neutron Spectra 
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Cm-244 SF Neutron Spectra 
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 30 ENDF/B-VII.1 evaluations have continuous neutron and/or gamma spectra 

in File 8, MT=457 for which corresponding JEFF-3.1.1 evaluations have 

discrete spectra available.   

 Ag-123, As-85, Br-87, Br-88, Br-89, Br-90, Br-91, Ce-149, Ga-77, Gd-163, Ge-82, I-137, I-138,  

I-139, In-131, La-145, Pm-155, Rb-93, Rb-94, Rb-95, Rb-101, Rh-112, Rh-114, Rh-116, Sb-135,  

Tc-111, Y-97, Y-97M, Y-101, Zn-80  

 

 The decay phenomena are discrete.  The JEFF-3.1.1 evaluations are 

consistent with published discrete data from ENSDF and other databases. 

 

 Inconsistencies between ENDF/B-VII.1 and JEFF-3.1.1 spectra can result in 

significant differences in average particle energies and productions. 

 

 

 

Problems with File 8, MT=457 Continuous  

Neutron and Gamma Spectra 
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Br-91 Gammas (JEFF-3.1.1 vs. ENDF/B-VII.1) 

JEFF-3.1.1 (discrete) 

 

Production / decay: 0.99 

Ave. Particle Energy: 0.44 MeV  

ENDF/B-VII.1 (continuous) 

 

Production / decay: 0.55 

Ave. Particle Energy: 0.73 MeV  
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I-139 Neutrons (JEFF-3.1.1 vs. ENDF-VII.1) 

JEFF-3.1.1 (discrete) 

 

Production / decay: 0.10 

Ave. Particle Energy: 0.11 MeV  

ENDF/B-VII.1 (continuous) 

 

Production / decay: 0.10 

Ave. Particle Energy: 0.41 MeV  
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I-139 Gammas (JEFF-3.1.1 vs. ENDF/B-VII.1) 

JEFF-3.1.1 (discrete) 

 

Production / decay: 0.88 

Ave. Particle Energy: 0.75 MeV  

ENDF/B-VII.1 (continuous) 

 

Production / decay: 2.49 

Ave. Particle Energy: 1.18 MeV  
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Conclusions 

Accurate Radioactive Decay Data are important for many applications: 

 Photon source term in irradiated nuclear fuel 

 Decay heating 

 Intrinsic neutron source 

 Transuranic neutron source 

 Radiation shielding 
 

There is an interest in expanded spontaneous fission neutron emission spectrum data for 

use in spent fuel analyses (but currently only JEFF can meet user needs).  This data should 

be evaluated and provided in ENDF.  Options include using: 

 Published Watt parameters (fitted to experimental measurements) 

 Madland-Nix spectra (validated with experimental measurements) 
 

Several ENDF Sub-Library 4 Radioactive Decay Data evaluations should have the gamma 

and neutron emission spectra updated.  Continuous spectra are given for discrete 

phenomena when discrete data is available in JEFF, ENSDF, and other databases. 
 

CSEWG should plan on reviewing Radioactive Decay Data with additional care for  

ENDF/B-VIII since this data is becoming more extensively used in applications. 

 

 


