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Mean lifetimes for heavy mesono from cosmic rays have been reported by 

various groupo using cloud chambers and Cerenkov counters. 1• Z We have carried 

out a measurement of the mean lifetime of artificially produced K+ mesons by 

making use of their decay in flight in nuclear emulsion. 

"Along the tracl<" scanning of K+ mesons in nuclear emulsions has shown 

a number of interactions in flight; 3 in addition, 19 events have been found in 

which there is a single outgoing track of grain density leos than that of the in­

coming K · meson. In each of these events the mass of the incoming particle 

was determined by grain counting and multiple-scattering measurements and its 

identity as a K+ particle was thus eotablished. If theoe events were due to 

interactions in flight, one would expect to find some stars with a lightly ionizing 

track coming out together with one or more black evaporation prongs. No such 

stars were observed. Also, none of the interactions in flight so far seen3 gives 

off a visible L meson;. It therefore seems reasonable to identify all events of 

this type ao the decay of K+ meoons in flight. Frqm the number of decays in 

flight found and the proper -slowing -do~n time of all the K+ mesons foll9wed, a 

mean lifetime is obtained. 

Stacks of stripped 600 JJ.llford G.S nuclear emulsions were exposed edge on 
+ 4 to the focused K -meson beam of the Bevatron. The mesona were produced 

from a copper target at an angle of 90° to the 6.Z -Bev proton beam and travel 

a distance of Z. 7 m .from the target to the emulsion stack. Exposures were 

made with two different momentum-acceptance bands, positive particles of 390 

to 4 50 Mev/c momentum and 335 to 360 Mev/c momentu"n. In such an exposure 

the protons, K mesons, and ,.. mesons~ all of the same momentum, have 

different ranges in the emulsion stack, increasing in that order. 

The scanning technique used is as follows. In the region of the plate 

just beyond where the proton& stop, tracks are chosen on the basis of grain 
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density. K~pa:d;icle tracks have about twice the minimum grail"l density, while 

tr mesons of the same momentum are essentially at minimum: Tracks be~:ween 

1.8 and .3 times minimum gl~ain density are picked and followed through the stack,. 

Nearly all tracks selected in. t~is way turn out to be K particles at· 7 mesons. ep.:~. 

cept for a contamination .of about 15o/odue to etl'"ay protons and w meso<"lS scat~erecl 

into the stack a1.1.d p!•ongs of s~ara formed. in the emulsion. Excluding the track 
+ . .. . + 

length d.ue to ., mesonSp a total of 31.6 meters of K .. meson track. has been 

followed. The corresponding total proper -slowing -down time ,r.,as calculated 
. . . . s . -8 

us1ng the tables of Barkas and Yom1g and was found to be 19.2 x 10 sec~ 

The mass of the K meson was taken as equal to that of the 7 meson for this 

calculation. Sine$ decays in flight near the end of a track· may t:llet be readily 

identified, the proper time spen:t in the last z mm before a stopping has noe 

been included. From the 19 decays in flight observed we find a·mean lifetiin~ for 

K+ mesons of 

. 7K:f: = 1.01 :g:~~ x 10 -S aec. 

The error given is the statistical standard de'Viation combined. with a 10% uncer­

tainty in the length of track scanned. If the decays in flight are due to Kt mesons 
., .. · . . 

of two or more different mean lifetimes 0 the quantity that has been measur~d 

is an average of the form 

( a·) -1 -- E 1 
'i I{+ ::: i :;:-· ' 

. ' l 
. . 

where a.i is the fraction of the K+ mesons entering the stack that is associa~ed 
with a mean lifetime of ., i. · Owing to t~e time of flight from the target to tl?.e 

emulsion. stack, less than. 3o/o of anv particles of mean life 0.3 lt 10 ~B sec or iess 

would arrive at the emulsion stack.. Any such short~lived particles would thus. 
' . . . 

be highly discrimh1.ated against in this. measurement. In the course of the exper.i­

ment 1. 7 mete:s.-s of 7 +-:-meson tzack ~.o~as followed which CO:i.'responds to a total 

proper slowil1.g .. dc1..vn time of 1.07 x 10 -B sec. No decay in flight of a 7 +meson 

was observed. The results of this ~mperiment &l'e consistent vvil:h those of 

Mezzetti and Keuffe! 1 and Ba:~.•ker et al. 2 
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