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THE LIFETIME OF THE -r ME.' ON 

Luis \',, / lvarez and ~·utarnith Goldhaber 

Radiation Laborc.to:rry. 
University of California, Berl.;;:eley, California 

June 13, 1955 

Now that K mesons are available in large numbers from protor. synchr•::~ 

tronb, experiments will soon yield precise values for the lifetifne, o~ lifo

times, o~· the K mesons. Exposures of emulsions to K particles have bee.~· 

1nade by sevEn·al groups at Ber:-:eley, unde1· quite different conditions. so far 

as distance fro"TT the target and magnetic resolution are concerned. I£ one 

~-new the relative integrated currents on the targets fo:r exposures with long 

and short flight path9. and if geometrical and resolution factors were proper\/ 

ta!.~en into account. these experiments would yield a H.fdim~., Until recently, 

such an intercomparison o' the results has appeared impossible. , met1H'jd 

has now been found to tie the results or the various experiments together; thi.· 

note describes the method and presents the lifetime so deter :nined. 

The earliest e~'Posures{l, l) were made in a re.::entrant well with no 

-nagnetic resolution, ')0° to the target at a distance of about 11 IlZ inches. 

One set of exposures was carried out in a well which h~.d a 0.1-inch. alum1r.u r 

window and another in a well which had l .. inch aluminu·m window. Later wol: 

0 was done at: a die:;tance of about 106 inches from the target with mwgnE>i:ic re:e<•Ll

tion. ( 3) The 11 well exposures'' yielded a total of 10 -r mesons from aU gt·c·\?:J 

in the laboratory. P..ll groupe tabulated the number or r<L and 'T meson8 gi'·y;. 

ping at a range corresponding to a mornentum of about 350 f: 15 Mev/ c, and ~:~~~ 

number of all w mesons stopping at the same range. We h •. tve also co1.mteci.~ 

in the stad~ expoeed in the well th..:.~t had a 0.1 ~inch aluminum winde;,v, 1.::1e 

number of 3~0 ± lS Mev/c protons and the number of 1rmesons th~L': £l..:>p 

at the range corresponding to 350 -1~ _15 Mev/ c 'K mesons. In the well e:::pc .. ·-1·:::.: 

silver,. lead, and brass targets were used. The ratio of etot)ped 1T mee •n:s t ~ 

protons$ determined in the above exposu1·ee, was independent of. the ~'1 .. g~tt. 

The m;se.su."'e·~HHlts of this x·atio cannot be done fo1r the exposure i•7t t:·, · . ! 

tha.t had ~he 1-inch aluminum window, since the desired pl'otonl:l stopp:;..-.i. i '· ti: ; 

;::~lu"Y'lirmm '."ti.ndow. Using the 11'. mesons as secondary standard~. 

i :!f:' the wen E!ltp0!3tU:es to the flux o.f 3; 0 Me .. ·/ c p;;-otou ·:. 

In the i'T'.:J.gn~ticaHy resolved e:~-posures, (4 , S) th':) T!' ar.C. 
]. 
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a total of about 60 'T mesons from all groups in the laboratory. t\ e :~her:. }~ '1'-'': 

the ratio of T mesons to protons of 350 Mev/c at two distances (;.nope:. ~. ,·~~ 

f fl 
-9 . -8 . 

o ight ~ slowing-down time: 1.8 x 10 second and. 1.3 x lO · s~cond. t'3·· 

spectivel y), which yields a mean life for the 7' mesons of 

"' ~· 1 ? -8 
., :· 1.6 -o:? . x l 0 second. 

The main contribution to the rms error comes from the srnall number of 'T 

~eaons (10) found in the well exposure. 

Unfortunately, the lifetime of the K~es~8"8determined by this :·nethcrl 

is not trustworthy, even though the statistics a1•e bette1·. The difficulty is th<:.t 

we do not know the scanning efficiency for r~L mesons for the method of 

,;;canning used in the well exposure. The efficiency for 'T meson::: can be aesumet 

to be greater than 0. 9, since the T- :neson decay is ao easily distinguished. 

We wish to thanl': Dr. Harry H. Hec\man and the Richman group for 

making so:-ne or their unpublished results available to us. 

This work was done under the auspices of the U.S. i tomic Energy 

Commission. 
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