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An account is presented of a missing mass counter experiment performed  to
study the production and the decay of the ¢ meson produced ininteration

mopodn
at the beam momenta near ity production threshold.

The missing mass of the ¢ meson was caleulated by measuring the incident
pion momentum and the nucleon time-of-flight. A beam of pion was trans-
ported by a quadrupoles and dipoles to a liquid hydrogen targot which was 29.4
em long and 6 em in diameter. The neutrons were detected by a ring of six
identical scintillation countors N, ¢ placed 6.15 meter downstream of the target.
The time-of-flight and hence its four-momentum transfor, ¢ was measured by
moasuring the neutron time-of-flight between a timing counter placed just up-
stream of the hydrogen target and the counters N, o The time-of-flight zero
referonce called the fast peak was obtained by the heam pions scattered through
small angle in the target. The number of charged particles and the gamma-rayvs
in the final state was determined by an array of counters which swrrounded
the targat. The apparatus and method of operation have been deseribed by
Binnie el al (1971).

The number of neutron events produced for a fixed number of pion in a
spocified time-of-flight region called gate is said to be vield.  The curve obtainod
by plotting the vield in a gate as a function of the incident pion momentum is
called the yield curve.  Just near the production throshold, nentrons go forward
in a narrow cone.  Henee, the neutrons were detected at laboratory angle near
2.8, In order to achieve a good mass resolution and maximum collection offi-
ciency of the apparatus which were only obtainable at the incident beam momen-
tum just near the production threghold, a gate of 14 to 17 nsee. aftor the fast-peak
corresponding to 0.18 < |1] < 0.22 (GeV/e)2 was considered.

The yield curve (without any decay mode sclection) has incidated an en-
hancoment near mass 1020 MeV/c? which is identified as the ¢ meson (figure 1).

* Work done at the Ruthorford Laboratory, Chilton, Dideot, Berkshire, UK,
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The estimated mass of the ¢ meson is in good agreement with previous experi-
ments (Bertanza ef al 1962, Bellini ef al 1969, Hyams e «af 1970). An on-
hancemont in the ¢ — 7!7-7° deeay mode was also observed in the yield curve
of the some gate (figure 2). No enhancement for the 7'z~ events in this mass
rogion was observed.
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Mg, 1. The yield curve of the neatron events i the aate
14 to 14 nsec. after the fast-peak.
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iz, 2. The yiold carve of the min yy events in the gate
14 to 17 nsec. after the fast-peak.

The ¢ meson is well established.  Tts quantum numbers were  determined
idependently  (Connolly et «l 1963, Schloin ¢f al 1963). The prominent decay
modes of the ¢ meson were found to be K9K," and A K but not K°A°. The
¢ —» K"K, decay mode allows odd spin (J), negative parity (P) and negative
("-parity and its (/-parity ix odd. Absence of an enhancoment in 7'm  decay
made in ¢ region agrees with its (/-parity assignment.

REFERENCES

Bortanza L. et al 1962 Phys. Rev. Lett. 9, 180.
Binnie D. M. et al 1971 Phys. Lett. 36B, 257.
Bollini D. et al 1968 Nu. Cem. 60, 541.

Connolly P. L. et al 1963, Phys. Rev. Lett. 10, 371,
Hyams B. D. et ol 1970, Nucl. Phys. 22, 189.
Schlein P. et al 1963, Phys. Rev. Leit. 10, 368,



