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CC - Total conversion coefficient

Present practice: 
q CC(DCC) – experimental value if it is known; “CC$” should be on G-

comment record
q Calculated CC for pure multipolarities, CC(DCC) for mixed transitions; 

DCC also given if DCC/CC large
q For M1+E2+E0 no calculation is made to accommodate large 

uncertainties
q Rounding rule for CC(DCC) already has been relaxed 
Problem: BrIcc could overwrite experimental CC
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Proposal to put CC on G- and S_G 
records

223RA  G      29.86 1  0.59   8  M1+E2   0.41    10    5.4E2  15

223RAS G     CC= LC=4.3E+2 140     $MC=1.1E+2 4                          

223RA CG CC$CC=5.4E2 13 from G-ray transition intensity balance at 29.9 level,  

223RA2CG and %A=2.90 15 (1964BA33).                                             

a) If CC < 1.0E-4 do not put CC(DCC) on S_G or G-record
b) If CC(DCC) field is non-blank and G-comment card has "CC$”, put calculated 

CC(DCC) on S_G-record
c) If CC(DCC) field is blank and NO "CC$” on G-comment card, put calculated 

CC(DCC) on G-record; Also replace it if new value is different and (flag it)
d) If CC(DCC) field is blank and G-comment record has "CC$", put calculated 

CC(DCC) on S_G-record and give a warning (flag it)
e) For M1+E2+E0 transitions calculate CC(DCC) as for an M1+E2 in accordance of 

(a)-(d) above and give a warning (flag it)
f) Uncertainties of calculated ICC values rounded according to the new (ISO) 

rules. Tis rule should be used for all entries on S_G records!
NOTE: “CC$” and ”CC        “ 
BUT: “ECC$” or “ECC       “ BrIcc will replace CC if needed
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E0 Transitions in ENSDF and W(E0) in 
BrIcc

Present status:
a) W(E0) coming from different calculations, coverage is not consistent 

with BrIcc

b) No calculation is made for M1+E2+E0
c) TI calculated as TI(E0) = EK(E0)/0.85 and labelled as “g+ce”. No single 

gamma is allowed for a pure E0!
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New E0 electronic factors for CE 
BrIccv3.1

with Jackson Dowie, Tomas Eriksen and Andrew Stuchbery (ANU)

Takahe

q Modified version od CATAR 
(Pauli & Raff, CPC 9 (1975) 392 

q Screening function: self-
consistent Dirack-Fock-Slater, 
(HEX code, CPC 2 (1971) 107)

q Binding energy: same as in 
BrIcc; Z<=95 experimental, 
Z>95 theoretical

q Z=5 to 126
q All atomic shells; W(E0) 

significant only for nS and nP
shells!

q Same energy mesh as in BrIcc
(1-6000 keV)
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New E0 electronic factors for IPF 
BrIccv3.1

with Jackson Dowie, Tomas Eriksen and Andrew Stuchbery (ANU)

WspOmega
q Based on Wilkinson Nucl. Phys. 

A133 (1969) 1
q Z=4 to 100; even Z only
q 1100 to 8000 keV
q Same energy mesh as in aIPF in 

BrIcc
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New E0 electronic factors for IPF 
BrIccv3.1

with Jackson Dowie, Tomas Eriksen and Andrew Stuchbery (ANU)

WspOmega
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Table B
Experimental data and theoretical values of K-shell electron to internal pair conversion probability ratios for E0 transi-
tions.

Nucleus Transition ⌦K(E0)/⌦IPF (E0)
Energy Experiment Lombard Passoja So↵ This work
[keV] [30] [13] [31]

16O 6048.2 4.00E-5 (46) [39] 3.92E-5 3.82E-5 3.8E-5 3.45E-5
40Ca 3352.6 6.94E-3 (20) [40] 6.0E-3 7.16E-3 7.16E-3 6.86E-3
42Ca 1837.3 0.111 (22) [60] 0.072 0.139 0.139 0.133
54Fe 2561.3 0.053 (14) [42] 0.0598 0.0575

0.053 (3) [65] 0.0598 0.0575
60Ni 2284.87 0.130 (28) [43] 0.135 0.135
64Zn 1910 0.46 (7) [44] 0.472 0.475
70Ge 2307.1 0.20 (8) [45] 0.212 0.207
90Zr 1760.70 3.0 11) [46] 1.42 2.48 2.52 2.48

2.38 (8) [40] 1.42 2.48 2.52 2.48
2.28 (32) [47] 1.42 2.48 2.52 2.48

140Ce 1903.5 6.3 [48] 5.22 6.9 7.23
214Po 1416 440-625 [49, 50] 148 388.6 414

depending on the electron waveunctions used. The calculations used numerically determined relativeistc electron and

positron wavefunctions [66]. Nuclear screening by the atomic electrons does not appear to have been factored into the

calculations. These calculations could be considered as the most accurate ones, however, to our knowledge, no detailed

tabulation covering all elements has been made, nor is their code available.

Table B compares the ratios of ⌦(E0) values for the K-shell to the pair conversion calculated with the various models.

The available experimental data for E0 intensity ratios between the K-shell and internal pair formation is also shown.

The agreement between Passoja [13], So↵ [31] and the present calculations is reasonably good. Note that in Table B,

K/IPF value for the 6042.8 keV transitions in 16O calculated in this work is significantly lower than in the works of

Lomard et al., Passoja and Salonen and So↵. The ⌦K values used by Lombard et al., Passoja and Salonen, and So↵

were calculated with point nuclear wavefunctions and no atomic screening. As seen in Table A, the Takahe values

underestimate ⌦K compared to the values from Passoja and Salonen.

5. Numerical data tables

The new ⌦CE(E0) and ⌦IPF (E0) tabulations have been combined with our previous calculations of internal conversion

electron coe�cients [10, 38], as well as pair conversion coe�cients calculated by So↵ [33] and Hofmann [34]. Details are

given in Table C. See also [10]. The new data table was assembled as a single file, containing probabilities of E0, E1 to

E5 and M1 to M5 multipole orders, for electron and pair-conversion.

To obtain values for a given Z, transition energy, atomic shell or multipolarity, the use of a cubic spline interpolation

is recommended. The data tables listed in Table C are distributed in a fixed record size binary file, designed for modern

computers and operating systems. Each record is 52 bytes long, can hold up to 12 single-precision numbers: transition

energy, ⌦(E0) electronic factor and ten ↵ conversion coe�cients for E1-E5 and M1-M5 multipolarities. The last 4

bytes are reserved for future developments. For each element, the data tables are generated for up to 40 atomic shells.
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W(exp)/W(theor)
with Jackson Dowie, Tomas Eriksen 
and Andrew Stuchbery (ANU)

q Searching ENSDF and primary 
publications 129 experimental 
ratios found

q 82 points with DR/R ≤ 25%

R(exp/theor)
All (82) -4.6(15)
CE (75) -5.5(17)
K/IPF (7) -2.3(19)

!(#$%/'ℎ#)* = 100×Ω exp − Ω('ℎ#)*)
Ω('ℎ#)*)

-40 -20  0  20  40
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250Cf 1266.6 K/N 1980Ah03
250Cf 1266.6 K/M 1980Ah03
250Cf 1266.6 K/L12 1980Ah03
246Cm 1174.72 K/L 1976Mu03
244Cm 984.919 K/M1 1984Ho02
244Cm 984.919 K/L1 1984Ho02
238Pu 1426.6 K/L 1972Ah04
238Pu 1228.7 K/L 1972Ah04
238Pu 1031.3 K/L 1972Ah04
238Pu 941.5 K/L 1972Ah04
238Pu 939.0 K/L 1972Ah04
238Pu 673.4 K/L 1972Ah04
236U 684.5 K/L 1982Ge02
214Po 1415.8 K/L 1960Lu07
208Po 1271.6 K/L 1985Ra21,1990Tr
208Po 1271.6 K/L 1970Go09
208Pb 5241 K/L 1987Ju06,1990Tr01
208Pb 4870 K/L 1987Ju06,1990Tr01
208Pb 4870 K/L 1987Ju06,1990Tr01
206Pb 1166.4 K/L 1990Tr01
206Pb 1166.4 K/L 1977Dr08
204Pb 1582.7 K/L 1986Ka07,1990Tr01
202Pb 2159 K/L 1986Ka07,1990Tr01
202Pb 1862 K/L 1986Ka07,1990Tr01
198Pb 1734.7 K/L 1987Va09,1990Tr01
196Pb 1697.8 K/L 1987Va09,1990Tr01
196Pb 1142.7 K/L 1987Va09,1990Tr01
194Pb 930.6 K/L 1987Va09,1990Tr01
192Pb 768.5 K/L 1987Va09,1990Tr01
188Pb 725 K/L 1999Le61
188Pb 591 K/L 1999Le61
188Hg 824.5 K/L 1984Co17
186Hg 522.5 K/L 1977Co21
188Pt 799.2 K/L 1972Fi12
182Pt 499.44 K/L 1999Da18
182Pt 499.44 K/L 1974Ca28
176Os 601.3 K/L 1994Ki01
174Os 545.5 K/L 1994Ki01
178W 1294.4 K/L 2001Ki10
178Hf 1443.80 K/M 1974Ha63
178Hf 1443.80 K/L 1974Ha63
178Hf 1199.28 K/L 1972Gi05
178Hf 1199.28 K/L 1961Ga05
178Hf 1199.28 K/L 1971Oh03
176Hf 1292.9 K/L 1971Be10
172Hf 1334.5 K/L 1973Ca10
156Gd 1049.46 K/L 1974Sc03
154Gd 680.652 M/NO 1987Sa41
154Gd 680.652 K/L 1987Sa41
146Gd 3639 L/M 1987Ya13
146Gd 3639 K/L 1987Ya13
142Nd 2219 K/L 1969Ar24
140Ce 1903.5 K/(LMN) 1968Ab17
140Ce 1903.5 K/(LM) 1964Hi03
140Ce 1903.5 L/M 1962Ba57
140Ce 1903.5 K/L 1967Ka12
140Ce 1903.5 K/L 1962Ba57
140Ce 1903.5 K/L 1959Dz10
140Ce 1903.5 K/L 1958Dz01
138Ce 1476.9 K/LM 1971Af05
124Te 1883.3 K/M 1986Su11
124Te 1883.3 K/L 1986Su11
114Cd 1305.59 K/LM 1962Gr22
114Cd 1305.59 K/L 1966Ba10
114Cd 1134.60 K/LM 1962Gr22
102Pd 1592 K/L 1987Fa07
98Mo 734 K/L 1975Kh05
98Zr 854 K/L 1975Kh05
90Zr 1760.70 K/IPF 1980Passoja
90Zr 1760.70 K/IPF 1962Ne02
90Zr 1760.70 K/LMNO 1962Ne02
98Sr 215 K/L 1980Sc13
72Se 937 K/L 1974Dr02
72Ge 689.6 K/L 1972Dr02
72Ge 689.6 K/LMN 1962Ne02
64Zn 1910 K/IPF 1985Pa07
60Ni 2284.87 K/IPF 1986Pa19
58Ni 1605 K/IPF 2014Su05
54Fe 2561.3 K/IPF 2018Er01
42Ca 1837.3 K/IPF 1961Be19
40Ca 3352.6 K/IPF 1962Ne02
16O 6049.4 K/IPF 1963Le06

Average: -4.64(146)
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