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The question of piling up of background counds in an ionization chember
arises so often thet it scems worthwhile to make an estimate of the probebility
of such occurences, even though on the basis of s very simple approximetion.
This approximation is %thet a count is recorded vhenever the totel ionization
occuring during & resolvinp i imo € is greater than a certain bias energy Eg,

&t § be the number of charged particles produced in the chamber per
second. Then 7=WT is tho number oxpected during a resolving time, amd the
- frequency of getting n particles within one resolving time is

-u "’"/’1""

b= Ne™™ %ﬁf (2)

To obteia the counting rate (1) must be multiplied by the probability that n
pari:icles produce an iomization greater them Ep, and a sum %aken over all values
of ne B

: Vie shall consider 'i:wo casese The first is that the energy of the charged
particles is uniformly distributed between zero and Bp.-; this would be the site
vation for monoonergetic neutrons of energy Engy falling on a hydrogen~filled
chamber. Write T = ..gﬁ-..- o A count cen oceur only if there is more than a

. max
P-fold ccincidence, i.6., n>T, For n> T, the probability that the ionization
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. produced is groater than Fp is (see appendix)
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This function is plotted in Fig. 2.
The counbing rate is then Q- Z— d’m F-;__ ("‘-‘, T) '

MI>T

m(E)
n(E)

EMM'. E ‘ E\\\H‘f\ E

First Coso ' Second Case
Fige 1

The second case 4s that the charged perticles howe an enerpgy distribution
inereasing linearly with decrsasing energy below Epuxe. This approximately rep~
resents the situstion for neutrons felling on o paraffin-lizned chamber, or for
ek particlos coming from the walls, For this case F1(n,T) is replaced by

ETyg ) 87 SICT T )

AST o) P
which is plotted in Fig. 3.

The counting rase of course waries very rapidly with bias and resolving

tine, the dependence teing roughly given hy
A, T

C ~ (T ;)2,

APPENDIX. CALGULATION OF ¥(n,T)

FIEST CASE

The distribution of charged particle energies is

~ . E
m(t)=| t=<| t=F
max
The probebility that n particles have an euergy greater than Eg is

T e
:::‘: E
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Il eiply the integrand by wevwket WL (LS ~
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and reverse the order oi‘ 1n'l,egra’c:ton
~-@ J
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ATt Ty n K«\+\
e M- 21
=7 ] (1) ""C’: (h-T).

SECOD CASE
Tlere n(t)=2(1 - %),

(m.T> =7 wf Gt (1-2,) AT AT, At

and
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