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DETECTION OF POSITIVE w MESONS BY w* DECAY
M, Jakobson} A, Sohulz, J, Steinberger’

December 28, 1950

Poaitive w mésp’na have been detected by means of a delayed coincidence
between & n* meson and its decay p*'ﬁzeson. This method is similar to that of
- previous i#veatigatersl'z's who have used the ahamteriétio p*-ﬁ", decay for
meson detection, . | _ | ,

A poiygthylene ﬁarget bombarded by the .phot.on beam of ﬂ;é Berkeley
synchrotron providsd a source pf mesons, Iwo transtilbene eryatala; in the
form of a counter telescope wer@ placed 90° from the direotion of the photon
besm, The scintillations from the orystals were detected and amplified by
1P21 photo-multipliers. The photo-multiplier pulses caused by a u* meson
passing through one crystal and stopping in the second open a pgate of width
Q08 usec, which ig then delayed 0.025 psec, If the u* meson pulse erising
from the decay of the atopped #* meson appeara during the time the gete ia
open, the meson is counted, (Fig, 1,) The amplifiers and coincidence oircuits
are of a distributed type, The ga'ké generator is a ncn-svynmatrieal cathode
coupled mnltivibra‘bor using miniature tﬁbes.

In grdai to determine the detection efficiency, the meson counting rate
ims mea;aured a8 & function of pulse kzliéight for (1) the w* meson pulse in the
first vcrystél , (2) the u* meson pulsein the: second orystal, (3) the u* meson
pulse in the sécond orystal, Curves for the n* meson pul \es are of the same
type as those of steinberger.s A pla.teau m obta.i.ned for the p* meson pulsa
(Figs 2) by varying the gain of the emplifier previding the signals for the
%=, Coincidence circuit, Thia platesu shows that all u* mesons which stop in

the crystael during the time the gate is open are counted,

¥ Whiting Fellow, University of California

T Now at Columbia University
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Witﬁ delayed coinocidence detection the asaidentel background is
‘proportional to thc; length of gate used, Since the ratio of the n*/u*
noan’ livas is of the order of 0,01, the accidentsl baokground is reduced
by going to the faster decay scheme, With the present apparatus the back-
ground is reduced 'ohly by a factor of 10 from ‘that' éf reference 3, This is
‘due to the larger ratio of pulse width to half-life and the difficulty of
discrimination with narrower pulse widths, To lower the background further,
a triple delayed ooincidence involving n*-pu*-p* decay has been used, This
requires that the p*-p* decey as well as the ﬁ"-p" decay must take place in
the second eryaﬁal. The beokground and counting efficiency are both lower
whon the wée,+=f* doteotion schemo is used, but the ratio of counting effie
‘oi'enoy to background is inocreased, | ” c
f 6,6,7

Ae an application of this method the n* meson mean 1ife was measured

by varying the gate delay, The delay m‘ increased snd decreaged in cycles to

minimize the of;’eo’c of beam fluctuations and detection sensitivity changes,

In ordér' to obtain thé asccidental delayed coinoidences, the gé.ea is delayed

for a time ‘MB@ comparsd to a w* mean 1life, The finite length of the gate

does not need to be taken into ncdm’mt, aiﬁoe this does not affect the slops

. of the ourve, Caloulaetions show that the effe'c'q"af_the'deeay of the u* mesons

into positrons may be neglected, This is due to the fact that only & small

fraction ‘of‘ the positrons occur at eaéh delay: in adcutio;x only sbout 30 percent

or less of these positrons lose aﬁrx_‘ieﬁ.’ent‘ energy in the orystal to de oémted.
Eight lengths of R 63/U cable were used to provide the variable delay,

The delay of each éable was measured, _n’si;zg & synchroscope, by photographing

the reflections of pulses sent dom the ceble, Cable de}.ays wore moasured to

2 percent,
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The 5641 meson counta with a baokground of 398 at each of the seven

points (Fig, 5) giva for the mean life

| Tm = 2.5 20,11 x m"“3 ec, (sx;an@rd deviation)
The oorresponding half-life is Tl /2 -1, ‘76 to, oa x 10 ‘seo, This value

agreea with that of raferenee 5 but lies outside tha standard daviations of

previous measuraments.a o7

\ o v . v
We wish Yo thank Professor E,. Moﬁillan and Prafessor 0 Chamberlain for

their encouragament and advice. Thanks are due also to Dr. Leininger for
kindly providing tho orystals ‘and to th@ synchrotron orew for aid 1n carrying
out the bombardments, ” : '

This work was performed under the auspiocss of the Atomic Energy cémmiéeion.
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Pigure Captions

Fig, 1 Blook Diagram of Electronics

Fig, 2 Pulse 2B Plateau, Plot of delayed coincidence counting rate
ageinst the relative height of a puisé‘requiréd}to‘make a
delayed coincidence, Obtained by counting the numbe} of |
deléyed coincidences for g@ﬁterent gaiﬁ éattingé of &mplifier éh.f_

Fige 3 The number of ﬂf mesons at each gate delay plotted against

the gate delay,
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