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In the well-known 4~~-y coincidence method for measuring source acti
vities, the problems related to the measurement of and the correction 
for the sensitivity of the beta counter to gamma rays have been 
treated from various points of view in the past (for some relevant 
references, see [1]). The recent introduction of the selective 
sampling method [2] rais es the question of how this deviation from the 
Ideal co~nting situation may influence the results obtained by the new 
approach, where the detector efficiencies can be determined directly, 
thereby rendering unnecessary the measurement of coincidences. 

Let us start with the general relations valid for the individual count 
rates as needed in the traditional approach. If we restrict ourselves 
to the case of a single decay branch, the respective expressions are, 
in the usual notation (see e.g. [3]), 

= 

= 

a Ece + E~y 
No [El:! + (1 - Ea) (----)] , 

t-' t-' 1 + a 

No ---
1 + a 

and (1) 

where Ece and E~y are the beta-counter detection efficiencies for 

conversion electrons and gamma rays respectively and a is the 
conversion coefficient, while EC denotes the probability for obtaining 

a coincidence when no beta particle has been detected. 

N~, Ny and Nc stand for the observed count rates in the respective 

channels, but corrected for dead time, background and accidentaI 
coincidences. If it can be assumed that a = EC = 0, as we shall do in 

what follows, the system (1) reduces to 
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N~ = No [E~ + E~y (1 - E~)] , 

Ny = No Ey and (2) 

Ne = No E~ Ey • 

Since No E~ = N~ - N E~y (l - E~), 0 
(2') 

the source is then given by 

Ny 
[N~ - No E~y (1 - E~)]. No = -

Ne 

In the selective sampling method, one measures directly (for instance) 
the gamma density ratio Ry = g/G, where 

G = and g = 

K being a constant which is independent of the count rates. Therefore t 

as for the case €~y = 0, we still have 

N - N No € - No E~ Ey Y c Y 
Ry = = = 1 - E~ • 

Ny No Ey 

With (2') this leads for the source activity to the expression 

N~ N~ N~ 
No = = = 

E~ + E~y Cl - E~) 1 - R + €~y Ry 1 - Ry (l - E~y) Y 

Rence, the inclusion of E~y diminishes somewhat the calculated value 
of No. 

Let us now have a look at the "reversed" situation, where' the 
registration cycle is initiated by a gamma and where we observe the 
arrivaI density of the betas. Considering the problems which arise 
from the need to extrapolate to Eê = 1, one might expect that the 
situation is worse if the measurea quantity is Ey, which is usually 

(3) 

(4) 

very far from unity. It will be easy to realize, however, that such an 
apprehension is unfounded. Since the observed gamma count rate is not 
influenced by E~y' as can be seen from (2), no extrapolation will be 

required for the gamma efficiency. 
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In this case we have 
., 

b N~ - Nc No e:~ Ey 
R~ = = = 1 -

[e:~ + e:~y (1 - e:~)] B N~ No 

= 1 -
Ey 

1 - Ea) 1 + e:~y ( 
E~ 

which May be compared with the expression R~ = 1 - Ey which neglects 
the contribution of e:~y. 

Since now 

e: '" y 

1 - E~ 
(1 - R~) [1 + e: ~y ( )] , 

e:~ 

we Und for the source activity 

Ny Ny 
No = = 

Ey 1 - e: 
(1 - R~) [I + E~y ( ê) ] 

E~ 

(5) 

(6) 

An elementary rearrangement of (4) shows that the corrected value of the 
activity can be written for both experimental counting conditions as 

= 

where the correction factor C~ is given by 

c~ = 
1 - E~ 

1 + e:~y ( ) 
e:~ 

and Noo is the activity obtained when e:~y 1s neglected. 

Assuming, for example, a value of e:~y = 0.005, we find nume·rically 

the approximate correction factors given in the following table. 

(7) 
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Ef3 C /3 - 1 

0.95 2.6 x 10-1+ 

0.9 5.6 x 10-1t 

0.8 1.2 x 10-3 

0.5 5.0 x 10-3 

0.2 2.0 x 10-2 • 

For nucl1des whlch can be measured wlth a high beta efflclency, the 
effect of ESy ls therefore of litt1e i mportance, but it has c1ear1y to 
be taken into account if E/3 is on1y about 80% or 1ess. 

It also fo110ws from the above considerations that the selective 
samp1ing method cannot be used for an independent measurement of E/3y' 
as one might perhaps have hoped at the outset. 
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