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G D. Rochester and C C Butler Nature 160 855(1947)
December 20, 1947

EVIDENCE FOR THE EXISTENCE
OF NEW UNSTABLE ELEMENTARY
PARTICLES
By Dr. G. D. ROCHESTER

AND
Dr. C. C. BUTLER

Physical Laboratories, University, Manchester

No. 4077

MONG some fifty counter-controlled -cloud-
chamber photographs of penetrating showers
which we have obtained during the past year as part
of an investigation of the nature of penetrating
particles occurring in cosmic ray showers under lead,
there are two photographs contaming forked tracks
of a very striking character. These photographs
ha.ve been selected from five thousand photographs
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cage is there any sign of a track due to a third

ionizing particle. Further, very few events at all
similar to these forks have been observed in the
3.cm. lead plate, whereas if the forks were due to
any type of collision process one would have expected
soveral hundred times as many as in the gas. This
argument indicates, therefore, that the tracks cannot
be due to a collision process but must be due to
some type of spontaneous process for which the

proba,blhty depends on the d1stance trave]led a.nd
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PHVYSICAL REVIEW

VOLUME 104, NUMBER 1

OCTOBER 1, 1956

Question of Parity Conservation in Weak Interactions™

T. D. LeE, Columbia University, New York, New York

AND

C. N. YaNG,T Brookhaven National Laboratory, Upton, New York
(Received June 22, 1956)

The question of parity conservation in 8 decays and in hyperon and meson decays is examined. Possible
experiments are suggested which might test parity conservation in these interactions.

"ECENT experimental data indicate closely iden-
;, tical masses! and lifetimes? of the 6+ (=K ,»") and
f the 7¥(=K,s") mesons. On the other hand, analyses®
i of the decay products of 7+ strongly suggest on the
b grounds of angular momentum and parity conservation
t that the 7~ and 6 are not the same particle. This poses
t a rather puzzling situation that has been extensively
t discussed.*

¥ One way out of the difficulty is to assume that
[ parity is not strictly conserved, so that 6+ and 7+ are
¥ two different decay modes of the same particle, which
t necessarily has a single mass value and a single lifetime.
f We wish to analyze this possibility in the present paper
¢ against the background of the existing experimental
b evidence of parity conservation. It will become clear
E that existing experiments do indicate parity conserva-

k tion in strong and electromagnetic interactions to a

PRESENT EXPERIMENTAL LIMIT ON
PARITY NONCONSERVATION

If parity is not strictly conserved, all atomic and
nuclear states become mixtures consisting mainly of
the state they are usually assigned, together with small
percentages of states possessing the opposite parity. The
fractional weight of the latter will be called 32 It is a
quantity that characterizes the degree of violation of
parity conservation.

The existence of parity selection rules which work
well in atomic and nuclear physics is a clear indication
that the degree of mixing, % cannot be large. From
such considerations one can impose the limit 52 (r/0)2,
which for atomic spectroscopy is, in most cases, ~1076,
In general a less accurate limit obtains for nuclear

spectroscopy.
Paritv nancancervatinn imnlies the exictence of inter-

(1912-1997)
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K Q O n A ﬁ- J.H.Christenson, J.W.Cronin, V.L.Fitch and R.Turlay, Phys. Rev. Let. 13, 138(1964)
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FIG. 1. Plan view of the detector arrangement.
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Koon rarve decoy experimentS

L.Littenberg and G. Valenc1a Journal of Physics G 37, 742(2010)

> BB Rp TR LI-_*?W V2 RRE IR

Mode m‘tﬁ( | Experiment Year
Kt—rnteu® < 1.2x10" 11 BNL-865 2005
K —ntetu <5.2x10°10 BNL-865 2000

Ki—ue <4.7x1012 BNL-871 1998
Ki—nleu <7.6x101 KTeV 2008
Ki—n’nleu <1.7x10°10 KTeV 2008
KL—wuee <4.1x10°1 KTeV 2003

\u

> BEIBIRAVIA-TEFEERET 2
T e A T

Kf—ratvy (1.7£1.1)x10°1° BNL-949 2009
Ki—uw (6.84+0.11)x10"° BNL-871 2000
Ki—e'e (916.4)x10°12 BNL-871 1998
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. PHYSICAL REVIEW D

VOLUME 39, NUMBER 11 » T A

CP-violating decay K — m°vv
Laurence S. Littenberg

Department of Physics, Brookhaven National Laboratory, Upton, New York
(Received 6 January 1989)

The process Kf —m°v¥ offers perhaps the clearest window yet proposed into the origin of CP
violation. The largest expected contribution to this decay is a direct CP-violating term at
~few X 107 !2, The indirect CP-violating contribution is some 3 orders of magnitude smaller, and
CP-conserving contributions are also estimated to be extremely small. Although this decay has nev-
er been directly probed, a branching ratio upper limit of ~1% can be extracted from previous data
on K?—27° This leaves an enormous range in which to search for new physics. If the
Kobayashi-Maskawa (KM) model prediction can be reached, a theoretically clean determination of

_the KM product sin6,sin6sind can be made.

PHYSICAL REVIEW D 81, 072004 (2010)
0

Experimental study of the decay KY — 7'vv

L.S.Littenberg
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H.Movii

The first dedicated search for the rare neutral-kaon decay K9 — 7°v has been carried out in the E391a
experiment at the KEK 12-GeV proton synchrotron. The final upper limit of 2.6 X 1078 at the 90%
confidence level was set on the branching ratio for the decay.

DOI: 10.1103/PhysRevD.81.072004 PACS numbers: 13.20.Eb, 11.30.Er, 12.15.Hh
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Rove decoy experiment
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Signal reconStruction
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Signal reconStruction
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