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Introduction
• In 2010, we started  to work on a new B(E2) evaluation of 

B(E2; 0+
1→2+

1) that was previously done by S. Raman at 
O k Rid N ti l L b tOak Ridge National Laboratory

• Since then, we finished pilot evaluation of Fe, Cr, Ni and Zn 
isotopes (active experimental region)

• It includes extensive compilation of all experimental results, 
evaluated values and GXPF1A shell model calculations

• This pilot evaluation was designed to test evaluation 
policies and collect user feedback (MSU, RIKEN, …)

• This evaluation was accepted to ATNDT in May 2011
• Publicly available from http://arxiv.org /abs/1102.3365y p g



Experimental Valuesp

N t t Z 2 22 i Next stage was Z=2-22 region
 We went back and reanalyzed all publications on the subject
 We have added many new measurements
 We provided exact measured quantity: B(E2),  or 2

 We fixed many typos in Raman & USNDP databases
 We extended the experimental data sets by adding targetWe extended the experimental data sets by adding target, 

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

 We actively used NSR & XUNDL databases in this workWe actively used NSR & XUNDL  databases in this work
 ENSDF database was not used here because its evaluations 

are twice older than previous evaluation of Raman
 We kept NSR keynumbers for experimental references We kept NSR keynumbers for experimental references



Evaluation Policies

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

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

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

heavy ionsheavy ions

Evaluation priorities: 
D d d l i d d t B(E2) ↑ l• Deduce model-independent  B(E2) ↑ values  

• Deduce combined B(E2) ↑ values : model-independent + 
Somewhat model-dependent

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



Adopted (Recommended) Valuesp ( )

Ad t d l f Z 2 22 l i h b d dAdopted values for Z=2-22 nuclei have been produced:
• Model-independent and combined B(E2) ↑ values
• Assigned 5% minimum uncertainty to the experiments
• AveTools software package (consultations with T. Kibedi) + M. 

Birch code
• Uncertainties treatment (more by M. Birch, Thursday morning)



Shell-model Calculations

E(2+) d B(E2 0+ 2+ ) l ill b l l t d f Z 2 22 E(2+) and B(E2; 0+
1→2+

1) values will be calculated for Z=2-22
using shell model with GXPF1A effective interaction or Ab-initio 
by M. Horoi (Cental Michigan University)
 M. Horoi is NuShellX code developer, UNEDF project
 We actively collaborate with nuclear theory on this project



Conclusion & Outlook

B(E2) l ti & il ti ill b fi li d i D b B(E2) evaluation & compilation will be finalized in December 
2011

 Shell model calculations will be performed in December 2011-
F b 2012February 2012

 Evaluation of Z=2-22 will be submitted to ADNDT in March 
2012

 Z=32-56 is next, May 2012???
 Updated compilation for Z=2-100 was finished in summer of 

2011 by McMaster University students, we in good shape


