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Internal Conversion Coefficients
• 2002Ba85 – Original Band-Raman Table (Z≥96)
• 2004KiAA – Additions for BrIcc (Z=10 – 95)
• 2002Ba85 and 2004KiAA merged in a consistent manner

Conversion Coefficients for Electron-Positron Pairs
• 1979Sc31 (Z<50)
• 1996Ho21 (Z≥50)

Electronic Factors for E0 Transitions
• 1969Ha61 (Z=30 – 38)
• 1970Be87 (Z=40 – 102)
• 1986PaZM (Z=8 – 40)
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Large changes (≈103) between adjacent points
• Additional points added

“Resonance”-like regions (s½ shells, E2 – E5)
• Additional points added
• Interesting systematics?

Lower limit changed from εL1+1 to εic+1
• Encountered threshold non-regularities (s½ shells, E4 – E5) 

– Additional points added
• Interesting systematics?

Extended energy range to 6 MeV (Z=10 – 95)
• Wild fluctuations – Program modified to increase mesh
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Extracted all IT decay datasets (1773 transitions) and 
one B- or EC decay dataset per Z (17637 transitions)
Looked into cases where CC(ENSDF)/CC(BrIcc) 
deviated from 1.0 by >10%
• If probable ENSDF problem, removed from comparison
• If BrIcc problem, removed from comparison and fixed the 

program 
• Others left in

Average difference ≈2%
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Testing (KC, LC, MC, & NC+)

More limited testing done for KC, LC, MC, and NC+
• IT decay datasets
• Known problems (including round off) excluded
• Missing or incorrect “S G” records in ENSDF (≈10%)

Shell Order Average #γ’s
KC All 1.024±0.025 631
LC All 1.011± 0.024 631
MC All 1.009±0.036 481

L=1 1.079±0.022 83
L=2 1.092±0.027 165
L=3 1.118±0.043 63

NC+

L=4 1.170 ±0.052 24



Brookhaven Science Associates
U.S. Department of Energy

BrIcc Program Package
Additional Testing?

BrIcc Program Package
Additional Testing?

Observations from Murray Martin (Z=94, E=52-223 
keV):
• BrIcc E2 values are about 3% lower than HSICC as 

expected
• BrIcc M1 values are about 7% lower than HSICC

– K, L1, M1, and CC ⎯ 7%
– L2 and M2 ⎯ 4.5%
– L3 and M3 unchanged
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Windows 95/98/2000/NT/ME/XP, Compaq Tru64 Unix, 
and Linux
BldBrIcc – Builds direct access files from ASCII files
• Replaces BLDHST

BrIcc
• Terminal input (bricc)

– Chemical symbol or Z, Eγ, enable/disable list of subshells 
• ENSDF evaluation tool (bricc <ensdf file>)

– Replaces HSICC
• ENSDF merge tool (bricc <ensdf file> merge)

– Replaces HSMRG
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Program Remarks
• Treatment of uncertainties
• Extend below Z=10?
• “No hole” versus “hole”

ENSDF dictionary and manual additions
Implementation in ENSDF and Nuclear Data Sheets
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Treatment of Uncertainties
∆αtheory 2% 1% assumed for theory and 1% for 

interpolation. Increase in “resonance” regions?

∆αδ Maximum of |α(δ)-α(δ-∆δ)| and |α(δ)- α(δ+∆δ)| 
∆αΕγ Maximum of |α(Εγ)-α(Εγ-∆ Εγ)| and

|α(Εγ)-α(Εγ+∆ Εγ)|
∆αtotal √(∆αtheory)2+ (∆αδ)2+ (∆αΕγ)2

∆(α/(1+αtotal)) somewhat overestimated at present
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Extend below Z=10?

Possible
One experimental datum found ENSDF
May require validation
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“No hole” versus “hole”

Current internal conversion coefficients table is based 
on calculations without taking into account the 
effect of the hole.
About three weeks to calculate table taking into 
account the effect of the hole
• May need to check mesh near threshold non-regularities

Easy to rebuild direct access files
• About one minute on a fairly modern PC

Should have little effect on ENSDF evaluation tool
Do the hole calculations need validation?
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Needed by BrIcc
MRKE0/E2 q2(E0/E2)=IK(E0)/ IK(E2) E0,E2 mixing ratio
ENSDAT, FTMCHK, NDS publication codes, Web codes

NC,…,RC
N/T ,…,R/T

Additional shell conversion coefficients and ratios

IPC,IP/T Internal electron-positron pair formation coefficient 
and ratio

ENSDAT, FTMCHK, NDS publication codes, RadList, Web codes
May also need definition for E0 electronic factors

Produced by BrIcc
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Implementation in ENSDF & NDS

Can not automatically update ENSDF due to dependencies on 
α in other quantities (e.g., T½’s, normalizations, etc.)
Set implementation date – All evaluations received after this 
date to use BrIcc
• Give evaluators enough time to convert
• Evaluations using BrIcc received before this date should note this use 

in the Comments dataset
General policies need to be updated
• Need archiving of old policies for conversion coefficients – Web site?
• Refer to this archive in new policies?


