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THE DETECTION OF ARTIFICIALLY PRODUCED PHOTOMESONS WITH COUNTERS
Jo Steinberger and A, S. Bishop-
Radiation Laboratory, Department of Physics
University of California, Berkeley, California

March 8, 1950 :

Until recently, artificiaﬂy‘produced mesops were depected only
in photographic plates. Alvarez was the first to detect at least the
positive mesons with counters.,l This technique, which depends on the
decay'electron for the identification of the meson, was first introduced
by Rasetfiz ip the study of cosmic ray mesons. It has been extensively
used ip‘ccsmic,ray researchs.snd has ndws with some modifications, been
applieddfc;;he photomesons pfoduced by the synchrotron.,

ey _
"' When a positive w~-meson comes to rest, it disintegrates very

,quickiy“fnto a p—mesoné and this 'in turn into an electron with the well-

‘known 2.1 x 10°=6 sec; mean life. The range of the {-meson is only ~e 28y

so that when this process takes place in a scintillation crystal with
11near dlmen51ons of the order of several centlmetersg a large fractlon
of the decay electrons w1ll also appear in' the crystalo The 7 - p decay

is too rapid to be resolved in the electronics of the experlmentQ instead,

© the characterlstlc half life of the 9‘9 . decay is used to 1dent1fy the

2

i , - t .
The{apparatus is sketched in Fig;-lo A meson is counted if it

produces pulses 31mu1taneously in crystals I and II, but not in erystal

III, and if 1ts decay electron falls 1nto one of several succes31ve

2

Lo W' Alvarez, A, Longacreg Ve Go Ogren, R. E. Thomasg Bull., Am. Phys.
Soc., Vol. 24, Noo 7.

F. Rasetti, Phys. Revs 60, 198 (1941).
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‘delay channels of about 2 x 10~% sec. time width, There will, of

-

course, be accidental deléyed coincidences, but these can be calculated
from the knownvsingle counting rates, gate width, and duty cycle, and
s can therefore be subtracted. Usually this background is approximately

10 - 20 percent of the counting rate in the first channel, .
_After the background subtraction, the counting rates in the

. several delay chanoels should reproduce the exponential L - e decay.
\ The lifetime data so far obtained are plotted in Fig. 2.
R | The_stability of the detecting system depends on the sensitie
fity of the:ﬁooon counting rate to the pulse height of the three scintil-
lation;ppioeso One of these plateau curves is shown in Fig. 3.

Widh the usual synchrotron beam intensity of about 104 ergs/%eqy

End the‘geométry of Fige 1, the meson counting rate is about 15 counts/min.

This makes it possible to &o experiments more quickly than with photo=-

-

' graphic émulsioﬁs. On the other hand, so far only positive mesons can be
ooqntod in this manner, and absolute cross sections moasurements.have
& large~orror, since the detection efficiency is not known with preoisioﬁ.»
We should like to express our thanks to Professor E. MoMillan o

. for his support of this research, and to the operatlng crew of the synohro-
tron, especlally to Mr. W. Gibbins, for its expert help.

3

Thls work was sponsored under the auspices of the Atomic Energy
¢ '

I

' Commission.
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Figure Captions

—

Pig. 2

Fige 3

Afrangement of target, absorbers; and meson detection

'scintillation counter telescope.

Relative counting rates in the delayed channels. Two

_sets of data are shown because three channels were used
~ at first, later four.

Counting rate in crystal II (points without statistical
error) and meson counting rate (with mean statistical
error indicated) as a function of the minimum voltage
required of the first pulse in crystal II.
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