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If 1/C,; is the correction factor. the equations for calculating
C. 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

Pt,,.- Pt;; = probabilities per decay that the coincidence transitions
k and m, or 1 and j, occur
Py. P,.. P;. P; = probabilities that in each transition the respective photons
Yio Ymo Vo ¥; Will be emitted
€. €,- € = FEP efficiencies for the photons y,, v,., ¥;
Vs total efficiency for a generic photon y;
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Summing in Summing out
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obtained combining the various transition probabilities

Pt, .,
Pt;; = for each nuclear level involved in the coincidence process

€ €y &- €, mmm) obtained by fitting experimental data
(spectra analysis)
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Summing in Summing out

obtained combining the various transition probabilities

Pt
Pt; : for each nuclear level involved in the coincidence process

€ € & ) obtained by fitting the experimental data
(spectra analysis)

el ) obtained, for each energy value, using just one experimental
7 1nt (single source of a monoenergetic radionuclide)
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De Felice et al. Applied Radiation and Isotopes 52 (2000)

1000 1500
Photon energy (keV)

A simple proportionality was
observed between R and Ey

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

In each measurement geometry the slope K can be calculated
only for one radionuclide (i.e. 13’Cs at 662 keV)
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Coincidences considered:

Y-7
v - Xk, (internal conversion)
Y - XK, (electron capture decay — Sm branch)

Coincidences neglected:

triple coincidences

X-X

X—y

v — annihilation photon at 511 keV
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Some photon selection criteria were applied at >?Eu

I simplified decay scheme

If y; are the photons to which correction must be applied and

Y; are the photons which contribute to that correction:

Summing-out effect: for each y, photon with an emission
probability ly;. only coincidences with y; having an
emission probability Iy; > 10 % ly; were considered.

Summing-in effect: only couples vy,. v, where at least one
\ ?ﬁ{ ItEhK two photons has Iy > 10 % Iy, were considered.
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Semkow formula: Ci=(1+ Zk,m Ck,m ¢k em / i) (1 - Zj Ci,j &tj)

Ci=(1+ Fi) (1-Gi)

Where:

=2(i* Fi*) (i* is the specific summing-in
contribution to the photon i)

Fi* = 2k,m Ck,m ¢k em / &i*
Ck,m = Ptk,m Pk Pm/ lyi*
Gi=2j Ci,j &tj

Ql,j = Pti,j PiPj/lyi*
y
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Results at different source-to-detector
D 1

Cs-134

1/Ci_10 cm 1/Ci_5 cm 1/Ci_2 cm




1/Ci_10 cm

1/Ci_5 cm

1/Ci_2 cm
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Cs 134 decay scheme
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Eu 152 (Sm) decay scheme — 1/2

152 _ ) 152
BNM-LNHB/CEA - Table de Radionuclgides Eu BNM-LNHB/CEA - Table de Radionucléides Eu
. [ -] - g3 28
29 y3sziE)a S L oaseziga
/ [a 152 D e ) 152
e = 4 Eu o - =
- 83 )
+ Emisshon probabiliies per 100 dshisgrations y EMission probabilkes par 100 dsiiagrations
3.7, E.1 P
:31:4115:1 Z! " 0,559
TArrey 456 2°; besn 00203
e el 7 ] -
* L 8 T AT 1g1ze g o 2063
T CEECGEEERD E——
13
2472
i 27 ;15298073 §£ /:.563
= )
4% A3TE
AR 5 = o
0,859 8 & 13:??1.'/
4':-37-.;51/ e 17,16
4P 1ps o 3*:-:51555:54/
17,16
Ipe 37, 1233,8885 4
i
087 ps 27 soEosane
) 37 8041 1342 3
‘,_z;; El 47 022,557 &
[E7 P6 = gl
e _ 17 sEnae
[ &
IR e
E
128
TApS = ¥ 31:44?4.'/
TA ps 7*; !Ic-,.'_ﬁ-t/
: 5% Tos
4
077 0,0024 s 4= 3-55»175:5,'_./
577 pé L ’W?%L/ :
ST7pE <
17 0,02 N o
1,400 15 = 2'='?'-’3'3.‘/ y 1400 13 I 131 TEE &
. o
] Statle -
Stanis [3 ) o 152
Sm am
62 sa
62 s . _ .
Q" = 16742 kel Q" = 16743 kev
% d 4% =721

W F o+ e = T2



Eu 152 (Sm) decay scheme — 2/2
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Eu 152 (Gd) decay scheme
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