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It is. importsnt to messure ghe rate at which the K!? in the ocesn  wtll

cause  twud-colmcidences :in the DUMAND sensors. - A calculation of that quanms .. .

tity has been :made!, but an axperimental verification of the result ie high-
ly desizable, Pendiang the possibdility of ocean msasurement,. shich WAY Ra=
terialize next eprimg, it te moxth considering.a laberatoxy; umringz !l:nl“
which the desired result can be obtained. Such an experiment was started .

some time ago, but never completed. .

Considat & coneagtrated solution of a potassium. source io v;ntar;. conta-
ined in a gleass bottle so that the Cerenkov light produced wirhin, ‘the golu-
tion can d@scape. - The .eaitted light is isotropic, and the average . did.nta!-
ration produses 43- Cavenkov: sguanta in the appropriug wave.‘l.«mgth '
How can we design a coluncidence experiment, in which two PMI’s imhpeqdqu:ly. B
viev the source, and measure the probability of a single disintegration giv-~

ing a true coincidence? -

let the mmber of disintegrations/sec in the source be N. Let 8 be the
fractional solid angle subtended at the souros by the photocathode of a PMT,
and n be the nmber of Cerenkov photons emitted in a single disintegration.
Then the probability that a single K'C disintegratiom.in the source produce
~a count in the PMT ~ which we denominate ite efficiency E - 1is given by
E=P(n,R,€), in which € is the photocathode efficiemcy, and P(n,& »£) is given

by
P(n,R,e) = 1 - exp(-nflc). (1)

The exponential is the probability of obtaining zero photoelectrons
when nQl photons strike a cathode of efficiency e.

The probability of a coincidence from a single disintegration 1s given

by
P = PPy

where the subscripts refer to the two PMI’s. The net true coincidence rate

N. is then
N, = NP|Py

where N {8 the mmber of disintegrations/sec in tﬁe source;} w& expect N to
be about 2400/sec. :

With n = 40 (assuming some losses within the source), and € = 0.25, Eq.
1 betomes
P(n,R,e) = 1 - exp(—10) (2)

In addiction to the true K*0 coincidencesa, the apparatus will also Tte-
cord cosmiceray coincidences and random coincidences. The random coinci-
dence background rate Np is

Ng = 2RjRyT (3)

where Ry, Ry are the individual counting rates and T 18 the coincidence re-
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solving time, ‘which we take as 10~6gec. .- If: i we use 8" EMI
hemispherical-cathode PMI’s, we estimate an individual background noise rate
of about 3000/sec, since -we mast set the rhreshold to accept
single-photoelectron counts. . '

The individual K*% counting rate is Ny = NPy, &nd- for the: proposed

source N = 2600/sec. ' At ‘the solid angles we expect ‘to use, not skceeding &

= 0.01, ] ~10%, 0 thit Ny< 240/sec. The cosmic ray  simgles rates are

small compared to these numbers; thus the total singles rates will probably
‘not exceed about 3300/séc.”’ The random coinmcidence rate is then . . -

S

NR <Zx 33002 X 10-8 % 0.2f/see -

The cosmic-ray background rate i{s likely to be of the order of 0.2/sec,
and will Vary ‘as'the séparatfon of the PHT’s thangesv ' To kuep it from domi-
nating the cotncideénce rate, the solid angle .should at “Ieset "be . equal to
.005;  thiw tmplfes the distance from source to 'PMT should not exceed sbout
four f-in_u_ti""t‘he- PMT diameteéts With 5-8" PMT’s, this 'is - ‘a convenient dis-
tance. TR I e e s D S

Fig. 1 j.llu;atra;t:es the various rates to be expected.
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Fig. 1. Counting rates of true K"o Cerenkov coincidences, N _; random coincidences
N, and cosmic-ray coincidences, N _, as a function of the fractional solid angle
stibtended at the source by each of“Ehe PMT's. The variation of N__ with solid angle
" is only a guess. Source strength is 2400 disintegrations/sec. cr



