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Methods applied at ISPESLMethods applied at ISPESL

Two methods, both based on the same analytical analytical 
equation equation for the correction factors:

-- SemiSemi--empirical Methodempirical Method: combination of 
empirical approach and matrix approach

-- Simplyfied ProcedureSimplyfied Procedure (De Felice et al., 2000)



SemiSemi--empirical Methodempirical 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:

Summing in Summing out

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 
gk, gm, gi, gj will be emitted

ek, em,, ei = FEP efficiencies for the photons gk, gm, gi

etj = total efficiency for a generic photon gj.



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

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

ek, em, ei, etj obtained by fitting the experimental datafitting the experimental data
(spectra analysis) provided by CEA



Simplyfied MethodSimplyfied Method -- 1/21/2

Pt obtained combining the various transition probabilitiescombining the various transition probabilities

Summing in Summing out

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

ek, em, ei obtained by fitting the experimental datafitting the experimental data
(spectra analys) provided by CEA

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



Simplyfied MethodSimplyfied Method -- 2/22/2

a simple proportionality was 

De Felice et al. Applied Radiation and Isotopes 52 (2000)

Re = peak-to-total efficiency ratio
Rs = photoelectric-to-total cross section (in 
germanium) ratio

a simple proportionality was 
observed between R and Eg

In each measurement geometry, the slope K was calculated only 
for the 137Cs at 662 keV.



General criteria appliedGeneral criteria applied

Coincidences considered:

 g - g
 g - Xka (internal conversion)
 g - Xka (electron capture decay – Sm branch) g - Xka (electron capture decay – Sm branch)

Coincidences neglected:

 triple coincidences
 X - X
 X – g
 g – annihilation photon at 511 keV



Selection criteria appliedSelection criteria applied

Some photon selection criteria were applied at 152Eu

simplyfied decay schemesimplyfied decay scheme

If ggii are the photons to which correction must be applied and ggjjIf ggii are the photons to which correction must be applied and ggjj

are the photons which contribute to that correction:

 SummingSumming--out effectout effect: for each gi photon with an emission 
probability Igi, only coincidences with gj having an emission 
probability Igj  10 % Igi were considered.

 SummingSumming--in effectin effect: only couples gk, gm where at least one of 
the two photons has Ig  10 % Igi were considered.
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