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SemiSemi--empirical Method empirical Method –– 1/21/2
If 1/Ci is the correction factor. the equations for calculating
Ci have been written in matrix form by Semkow et al.(1990).
With some modifications (De Felice et al.. 2000), we have:

Ptkm. Ptij = probabilities per decay that the coincidence transitions 
k and m, or i and j, occur

Pk. Pm. Pi. Pj = probabilities that in each transition the respective photons 
γk, γm, γi, γj will be emitted

εk. εm.. εi = FEP efficiencies for the photons γk, γm, γi
εtj = total efficiency for a generic photon γj

Summing in Summing out
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SemiSemi--empirical Method empirical Method –– 2/22/2

Ptkm obtained combining the various transition probabilitiescombining the various transition probabilities
Ptij for each nuclear level involved in the coincidence process

εk. εm. εi. εtj obtained by fitting experimental datafitting experimental data
(spectra analysis)

Summing in Summing out
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Simplified procedureSimplified procedure -- 1/21/2

Ptkm obtained combining the various transition probabilitiescombining the various transition probabilities
Ptij for each nuclear level involved in the coincidence process

εk. εm. εi obtained by fitting the experimental datafitting the experimental data
(spectra analysis)

εtj obtained, for each energy value, using just one experimentaljust one experimental
pointpoint (single source of a monoenergetic radionuclide)

Summing in Summing out
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Simplified procedureSimplified procedure -- 2/2/22

Rε = peak-to-total efficiency ratio
Rσ = photoelectric-to-total cross section (in 
germanium) ratio

A simple proportionality was 
observed between R and Eγ

In each measurement geometry the slope K can be calculated the slope K can be calculated 
only for one radionuclideonly for one radionuclide (i.e. 137Cs at 662 keV)

De Felice et al. Applied Radiation and Isotopes 52 (2000)
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General criteria appliedGeneral criteria applied
Coincidences considered:
� γ - γ
� γ - Xkα (internal conversion)
� γ - Xkα (electron capture decay – Sm branch)

Coincidences neglected:
� triple coincidences
� X - X
� X – γ
� γ – annihilation photon at 511 keV
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Selection criteria appliedSelection criteria applied

Some photon selection criteria were applied at 152Eu

simplified decay schemesimplified decay scheme

If γγii are the photons to which correction must be applied and 
γγjj are the photons which contribute to that correction:

�� SummingSumming--out effectout effect: for each γi photon with an emission 
probability Iγi. only coincidences with γj having an 
emission probability Iγj ≥ 10 % Iγi were considered.

�� SummingSumming--in effectin effect: only couples γk. γm where at least one 
of the two photons has Iγ ≥ 10 % Iγi were considered.
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Semkow formula:   Ci = (1 + Σk,m Ck,m εk εm / εi)  (1 - Σj Ci,j εtj)      

Ci = (1 + Fi)  (1 – Gi)   
Where:
Fi = Σ(i*  Fi*)   (i* is the specific summing-in
contribution to the photon i)
Fi*   =  Σk,m Ck,m εk εm / εi*
Ck,m  =  Ptk,m  Pk Pm / Iγi*
Gi = Σj Ci,j εtj
Ci,j =  Pti,j  Pi Pj / Iγi*

Symbols used in the calculation sheetSymbols used in the calculation sheet
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Results at different sourceResults at different source--toto--detector detector 
distancesdistances--1/21/2

Cs-134
E (keV) 1/Ci_10 cm 1/Ci_5 cm 1/Ci_2 cm

242.8 1.0244 1.0656 1.1943
326.5 1.0241 1.1398 1.4770
475.3 1.0223 1.0607 1.1761
563.2 1.0244 1.0659 1.1948
569.3 1.0244 1.0654 1.1938
604.7 1.0148 1.0388 1.1104
795.8 1.0145 1.0390 1.1086
801.9 1.0222 1.0605 1.1754
1038.6 1.0057 1.0130 1.0395
1167.9 0.9910 0.9708 0.9389
1365.2 0.9826 0.9515 0.8921
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Results at different sourceResults at different source--toto--detector detector 
distancesdistances--2/22/2

Eu-152
E (keV) 1/Ci_10 cm 1/Ci_5 cm 1/Ci_2 cm

121.8 1.0230 1.0722 1.2141
244.7 1.0285 1.0910 1.2779
344.3 1.0089 1.0231 1.0638
411.1 1.0196 1.0549 1.1532
444.0 1.0273 1.0865 1.2589
564.0 1.0546 1.1844 1.6433
688.7 1.0207 1.0659 1.2000
778.9 1.0117 1.0324 1.0868
867.4 1.0331 1.1066 1.3346
964.1 1.0221 1.0698 1.2099
1085.8 1.0020 1.0061 1.0152
1089.7 1.0101 1.0277 1.0745
1112.1 1.0136 1.0428 1.1255
1212.9 1.0256 1.0813 1.2412
1299.1 1.0117 1.0326 1.0873
1408.0 1.0166 1.0519 1.1523
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Cs 134 decay schemeCs 134 decay scheme
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Eu 152 (Sm) decay scheme Eu 152 (Sm) decay scheme –– 1/21/2
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Eu 152 (Sm) decay scheme Eu 152 (Sm) decay scheme –– 2/22/2
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Eu 152 (Gd) decay schemeEu 152 (Gd) decay scheme


