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Introduction
• Evaluation of B(E2; 0+

1→2+
1) was published by S. Raman 

in 2001 with cutoff date 11/2000 at Oak Ridge National 
Laboratory

• Since then, thanks to radioactive ion beam facilities,  a 
large amount of new B(E2) data have been published

• In 2004-2005, BNL assumed responsibility for the project 
and started B(E2) data compilation online: 
http://www.nndc.bnl.gov/be2

• In Fall 2009, BNL-McMaster collaboration was formed to 
work on B(E2) data evaluation

• In 2010, Central Michigan  University joined the effort by 
contributing shell model calculations for B(E2) and E(21

+)
• Pilot project to update an importatnt region of  Z=N~28 (Cr, 

Fe, Ni and Zn nuclei) is in progress and to seek feedback 
from the research community

http://www.nndc.bnl.gov/be2�


Evaluation Policies

There are several classes of B(E2)↑ measurements:
• Model-independent measurements: lifetime(τ), Coulomb 

Excitation (including intermediate-energy) and (γ,γ′)
• Somewhat model-dependent measurements: (e,e′), muonic x-

rays, Mössbauer
• Model-dependent measurements: inelastic scattering of light and 

heavy ions

Evaluation priorities: 
• Deduce model-independent  B(E2) ↑ values  
• Deduce combined B(E2) ↑ values : model-independent + 

Somewhat model-dependent
• Compile model-dependent values from inelastic scattering data



Adopted (Recommended) Values

Adopted values for Cr, Fe, Ni and Zn nuclei have been produced:
• Model-independent and combined B(E2) ↑ values
• Assigned 5% minimum uncertainty to the experiments
• AveTools software package
• Updated existing and produced 14 new adopted values

Example of Cr adopted values (similar tables exist for Fe, Ni and 
Zn):

• Transition energy in keV
• B(E2) ↑ in e2b2 and W.u.
• τ in ps
• Deformation parameter β2

• Comparison with Raman if available



Shell-model Calculations

E(2+) and B(E2; 0+
1→2+

1) values have been calculated using shell 
model with GXPF1A effective interaction: 

• Results for Cr and Fe nuclei with “canonical” effective charges: 
0.5e for neutrons and 1.5e for protons

• Calculations for Ni and Zn are in progress



Experimental Values

 We went back and reanalyzed all publications on the subject
 We have added many new measurements
 We provided exact measured quantity: B(E2), τ or β2

 We fixed a few typos in Raman
 We extended the experimental data sets by adding target, 

beam and beam energy information to provide complete 
information on particular measurement

 We actively used NSR in this work
 We kept NSR keynumbers for experimental references
 Example of experimental table for Cr nuclei



Conclusion & Outlook

 Pilot project for B(E2) evaluation of Cr, Fe, Ni and Zn nuclei 
has been completed  ~90%

 Results will be published as BNL report, arXiv and submitted to 
Atomic Data and Nuclear Data Tables to seek further 
comments from nuclear physics community

 These comments will be studied and taken into account for 
further B(E2) evaluation of all even-even nuclei

 Final evaluation will be submitted to a journal and will be made 
available on NNDC webpage  at http://www.nndc.bnl.gov/be2
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