
JINALIB: A new resource 
for nuclear astrophysics 

computation 
 Richard H. Cyburt 

David Stygstra 



Nuclear Input 
 

• Nuclide Properties 

– nuclear masses 

– ground state spins 

– Nuclear structure 

 

• Reaction Rates 

– Thermonuclear 
reaction rates 

– Ground state weak 
decay rates 

– T & r dependent 
weak rates 
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• Continually updated 
• JINA VJ 
• KADONIS 
• STARLIB 
• Nucastrodata.org 

• Rates verified 
• Version tracking 
• Search capabilities 
• User-defined libraries 

• 84 registered users 
• Different formats 

• REACLIB 
• KEPLER BDAT 
• Webnucleo.org XML 

 

http://groups.nscl.msu.edu/jina/reaclib/db/ 

Cyburt et al. The Astrophysical Journal: Supplement Series 189 (2010) 240 

REACLIB 
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• Accessible online 
• Nuclide Properties 

– Masses 
– gs spins 
– Partition functions 

• Search capabilities 
• User-defined libraries 

– Define hierarchy 

• Different formats 
• REACLIB winvn 
• Webnucleo.org XML 

• Needs more Data 
 

http://groups.nscl.msu.edu/jina/nucdatalib/ 

NUCDATALIB 
Nuclide Properties DB 



NUCDATALIB 
Library 
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JINALIB 

• July 27th 

– JINALIB = REACLIB + NUCDATALIB 

• Db structure in place 

• Rough offline web interface in place 

• MySQL database with python-driven web interface 

 

 

• Capabilities on par with current 2 databases 



JINALIB 

• Now to August 31-September 15 

– Develop new admin/worker interface features 

• Upload tabular rate tables (baseline for all rates) 

• Fit rates to several forms 
– REACLIB: unconstrained 

– REACLIB: constrained with physical low T9 behavior 

– JINALIB: (constrained REACLIB with T97/3 and T93 terms) 

– Woosley, Fowler, Holmes, Zimmerman (ADNDT 22 (1978) 371) 

» 4 fit forms with physical low T9 behavior 

 



JINALIB 

• Now to September 28 

– Develop new user interface features 

• Adapt tabular upload into a temporary space  

• Reformulating fitting features for users (no login!) 
– Current plan is to limit to single rates 

• Astrophysics-ready files for download 
– REACLIB= reaclib + winvn (or winvne) + sunet? 

– WEBNUCLEO.org XML files 

– Kepler BDAT 

– JINALIB 



JINALIB 

• October 2012 

– Release of JINALIB nuclear physics input library 

– 3 month probation period to tweak out bugs 

 

 

– Comments/suggestions are very welcome!!!!  
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Astrophysics Applications 
http://mesa.sourceforge.net/ http://www.astro.keele.ac.uk/nugrid 

•Collaborative Projects 
•Transparency 
•Consistency 
•Workshop/Schools 

•Code Validation 
•Identical input  
•Identical output 
•Standard examples 

 



JINALIB Validation: RPROCESS example 
Nathan Parzuchowski (WEBNUCLEO) 
vs Hendrik Schatz (REACLIB) REACLIB V1.0 vs REACLIB V2.0 



Summary 

• JINALIB well-underway 

• Unifying nuclear physics input 

• Expect new database to be available October 

• Important Validation can be defined 

• Fission, spontaneous and delayed particle 
emission to be included in database 

• JINALIB network reader/solver being developed 

• Community feedback is most welcome!!!! 


