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A mean lifetime for K~ mesons has been determined by the methed
praviouely usedl for the X' meson lifetime. Stacks of stripped 600.u Ilford
G.5 nuciear emulsions were exposed to the focused K~ -mecon h@ama of the
Bevatron so that the particles entered paraliel to the ernulsion layers. The
mesons were produced by 6.2.Bev protons on a capper target and emarged at
90° to the proton bearn. A bending magnet was used for momenium gelection
of the particleaz., Particles of momanté from 285 Mev/c to 415 Mev/c were
obtained in the various éxpoauxes used for this experiment, The distance
traveled by the particles from the target to the emulsion stack was about 3
metere in all cases. |

Plates were scanned independently by the Berkeley, Livermors, and.
M.I. T. -Harvard groups for K~ interactions in flight and at rest, and for decays
in flight. Tracks of grain density appropriate to K particles of the selected
momentum were found near the edge of the plate where they entered and were
follewed until they decayed in flight, interacted in flight, or came to restin
the emuision stack. An event was interpreted as a decay in flight if there was
only one outgeing prong and if it had a grain density less than that of the in-
coming K pearticle. (No event of this (ype was found that had a blob asseciated

floff, Chupp. Goldhaber, Goldhabap, Laanutti, Pevsner, and Ritson, Phys. Rev.
99, 1617 {19585).

2 Kerih. Sterk, Haddock, and Whitehead, Phyo. Rev. 99, 641 {A) {31955).
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with it.) An event so interpreted could also peseibly be an interaction in flight
of a K~ meson and a nucleus with a lightly ionizing ¥ meson emerging. In K~
interactions at rest less than 3% of the stars were found to be of this hatuspc.
Since interactions in flight would be expected to leave the nucleus in a more
highly excited state than interactions at rest, the proportion of starec with &
single pior and with no other tracks or '"blobs' associated would be even zmaller.
We eatimate that certainly leas than 15% of the events we have taken to be de-
cays in flight may have been interactions in flight (this corresponde to 3% of all
interactions in flight). 3

The mean lifetime is

N
Foo-= 3 t./n=T/n,
K =1 &
where N is the numberN:rf tracks observed, n is the number of decays in

flight observed, T = ¥ t., and t; is the proper time during which a
i=l :
particle travels in the emulsion from where it is firgt observed to the point

of interaction or decay in flight, or (if the particlie comes to rest) to 2mm
from the end of the track. (The last 2mm of a stopping track are not included,
since a decay in flight would be difficult to identify in this region.) The tables
of Barkas and Young4 were used to calculate T. Table I gives the total proper
time of flight T, the number n of decays in flight observed and the resulting
mean lifetime Ty~ for each of the three groups. The combined rfesult is .

+0.36 8

-z 0.95_0.25 x 107" sec.

™’

No covrection for this effect was made in cur results.

4 W.H. Barkas and D.M. Young, University of California Radiation Laboraiory

Report No. UCRL-2579 (Rev.}, Sept. 1954,
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Table 1

e B e e e B e s ey
Resulis of determinations of mean lifetime of Ty - mesons

Group - Total proper Number of decays Mean lifetime
time in flight n T~
; -8 -8
Berkeley 3.96 x 107 sec 4 : 0.99 x 10~ sec
Livermore 2.63 % 10~ sec 3 0.88 x 10 ” sec
M.1.T. -Harvard 5.78 x 10° sec 6 0.96 x 10" gec
Total 12.37 % 102 sec Ty~ 0.95*:8:;2:: lﬁ”ssec.

The error quoted is the statistical standard deviation, other errors being
negligible in comparison. If the X beam consists of a mixture of particles

of different mean lifetimes, the quantity we have measured is an average, of

( ai )
Fp= = T o »

where a, is the fractior of the particles entering the stack associated with a

mean lifetime of T o Particles of mean lifetime lese than 0.3 x 10'8 sec

the form

woilld be highly discriminated against, since less than 1% of those leaving
the target would arrive at the emulsion stack, No. decay in flight of a 'S
meson was observed.

It ig of interest to compare the K -meson mean lifetime with the

various measurements of the K' mesn lifetime. These data, together with
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results of the work reported herein, are presented in Fig. I. 3 It is
evident that within the experimental exror there is no detectable difference
between the mean lifetimes of the K~ and K mesons.

We wish to express our appreciation to Dr. Edward J. Lofgren and the
Bevatron crew for their help in making the exposures. We also wish to thank
the scanners with each of the three groups for their invaluable assistance in
scanning the plates. _

This work was performed under the auspices of the U.S. Atomic Enerxgy

Commission,

3 It should be noted that some recent cloud -chamber cosmic-ray measure
ments have yielded a much shgrter lifetime for both Kt and K mesons,
These results are 7_ 4+ = 5.Z+L‘g x 10-10 gec and Ty~ = 4.2+31-8 x 10-10 gec.
The errors are confidence Limits for 50% probability (W. Afnd%d. J. Ballam
and G.T. Reynolds, Phys. Rev. 100, 295 (1955) alsc Arnolid, Ballam,
Reynolds, Robinson, and Treiman, Proceedings of the International Conference
on Elementary Particles, Pisa, Italy, June 1955 (to be published)).

Trilling and Leighton have found evidence for short-lived negative V
particles (which may possibly be K ?articles'), but not for positive V particles.
Their result is Ty- = 1.3+ 0.6 x 10-10 gec. (G.H. Trilling and R B. Leighton,
Phys. Rev. 100, 1468 (1955).

No short™lived component was observed by W B. Fretter, E. W. Friesen,
and 4. Lagarrique (to be published). They find a mean lifet.me for positive
K mesong T+ = 6.7'!";05 x 10-7 sec.
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LEGEND

Fig. 1. A comparison of the K  meson mean lifetime with Z¥ mevon nzan
lifetimes reported by various experimentera. (Values are ploticd or @
logarithmic scale.)
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