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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



\,

RY

UNIVERSITY OF CALIFORNIA

Radiation Laboratory
Bar eley, Califorania

Contract No. W-7405-eny-48

THE LIFETIME QF THE + ME=0ON
Laie W, Lflvarez and Sulamith Goldhaber
June 13, 195%

| ) 3
. Lj)u‘b‘bLl\‘il‘i‘

Lwlaed for the UL Ater tewkperey Tomrmiesion

PR =

A
vol . LA
~ald AZLJ"')



o~

THE LIFETIME OF THEY 1+ MESGON

Luis ¥, /lvarez and “ularnith Goldhaber

Radiation Laboratory,
University of California, Berkeley, California

June 13, 1955

Now that K wmesons are available in large numbers from proton synchro.

" trons, experiments will soon yield precise valuee for the lifetime, oz life-

times, ol the ¥ mesons. Exposures of emulsions to ¥ particies have beae-
made by several groups at Berieley, under quite different conditions, so far
as distance from the target and magnetic resolution are concerned. If one
-new the relative integrated currents cn the targets for exposures with long
and short flight paths, and if geometrical and resolution factors were preper!,
taken into account, these experiments would yield a jifetime, Until receontly,
such an intercomparison o7 the results has appeared impossible. : method
has now been found to tie the results ol the various experiments together; thi.
note describes the rmethod and presents the lifetime so deter mined.

{1,2)

The earliest exposures were made in a re entrant well with no
nagnetic resolution, 19° to the target at a distance of about 11 1/2 inches.

One set of exposures was carried out in a well which had 2 0.1.inch alumina ¢
window and another in & well which had 1l-.inch aluminum window. Later woui’
was done at a distance of about 106 inches from the target with mugnetic resslu-
tion. (3 The "well exposures'' yielded a total of 107 mesens from all grcps
in the laboratory. All groups tabulated the number o’ K"L and 7 meseng =i
ping 2t a range corresponding to a momentum of about 350 * 15 Mev/¢, and (b2
number of all % mesons stopping at the same range. We have also counted,

in the staclk exposed in the well that had a 0.1-inch aluminum window, the
number of 330 + 15 Mev/c protons and the number of wmesons thut ziop

at the range corresponding to 350 + 15 Mev/c X mesons. In the well eupoou-es
silver, lead, and brass targets were used. The ratio of stopped 1w mezons t-

protons, determined in the above exposures, wasg independent of the larpste,

The measuvrenents of this ratio cannot be done for the exposure ia th- ~ '

that had the l-inch aluminum window, since the desired protong stoppsd il
zluminum windew. Ueing the w mesons as secondary standardy, we canroyv- vl

ize the well exposures to the flux of 330 Mev/c protou:.

(4, 5)

n wrapgnatically resolved exposures, th ¥, and + oz o
In the wrapnaiically resolved sy i *’}, and

cated celative (o the nrotons of the goine fommuon, 6 Lew S0 .. L LT
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a total of about 60 T mesgons {rom all groups in the laboratory. e then b

the ratio of T mesons to protons of 350 Mev/c at two distances {propes « R¥T
) -

of flight + slowing-down time: 1.8 x 10 ° second and 1.3 x 10 8 gécond, vz.

spectively), which yields a mean life for the 7 mesons of

e - 1.6 ié?_‘?’ % 10"8 second.

The main contribution to the rms error comes Sfrom the small naumber of 7
mesons {10} found in the well exposure.
E}esggsdetermined by this methcd

ig not trustworthy, even though the statistics are better. The difficulty is thal

Unfortunately, the lifetime of the K

we do not know the scanning efficiency for E’(L mesons for the method of
scanning used in the well exposure. The efficiency for 7 mesons can be assume:
to be greater than 0.9, since the T.meson decay is 30 easily distinguished.

We wish to thanis Dr. Harry H. Heciman and the Richman group ior

making some of their unpublished resuits available to us.

This work was done under the ausgpices of the U. 5, (tomic Energy

Commission.
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