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New measurements of the masses of the charged sigma hyperons and the
negstive K-mesen are reported. The results cbtained are:

K N ‘ Mz,, » 1189.3 2 0.3 Mev,
M. = 1196.8 2 0.5 Mev,

My, = 495.87 4 0.46 Mev.

No evidence for more than one X~ « meson o TR WRE lmd. The terminal
bskavior ot the £” hypsrens was also studied.
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In continuation of our program of precise mass measurements, we have
obtained gsome improved data on the reactions of negative K mesons with protons
in which cherged hyperons are formed. Measurements of this sort are best
made in calibrated nuclear-track emulsions, and for good statistics one requires
8 large sample of K-meson capture events. Freliminary results of an effort to
improve the K-meson beam from the Bevatron were reported earlier, ! Thie
beam has been further exploited, and 2 new type of bearn developed by J.J. Murray
has also been successfully employed. 2 We have taken data from three emulsion
stacks, two of llford-G.5 emulsion and one of K.5, all carefully calibrated with
respect to density, and have adhered to our previously decribed conventions for
range measuremente.

About 4700 negative K-meson interactions at rest were examined, and 20
events ware found to consist of colinear pion and hyperon tracks with a clean
cmjamon point of origin at the terminue of the K~-meson track., These events we
hwfre assumed were examples of the capture of the K meson by a frec proton.

Tséro of the hyperons decayed in flight, and 18 came to rest. Of the hyperons
fning to rest, two were observed to decay into a charged pion, and five decayed

finto a proton. They are, theretore. ¢clasaified as positive sigma hyperons, and

fthe decay ratio st p/ tens 5/2 although high, is not inconsistent with

fthe ratio 48/42 we have found for all L hyperons. The corrected ranges of the

hyperons lie between 801.0 and 848.2 microns (p), and the standard deviation
is 17.3 p . The mean range found ie 821.0 = 6.5 p. The distribution is in good
accg‘ud with that expected when allowance {& made for the various known straggling

':"I-‘his work was performed under the auspices of the United States Atomic
Energy Commission.
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oaocu.‘ There is no evidence either from this group of events or fram the
even-more-restricted range distribution of the negative hypsrons thatjthe K-mesen
capturs was not at rest, or that two equally abundant types of X~ mesens with
masses differing by more than about 0.5 Mev could have been present|in the
sample studied. This difference is smaller than the preseat upper t of the
mass difference batween the positive fand ¢ monu;s there are now no measure-
maents to iadicate that both ara not sero. Vo

Earlier we reported our xmeasurement of the decay energy ¢f the positive
sigma hyperon via the preton decay m_,od..‘ We found % _ ‘_\
/

) t
My, » IR% 30,3 Mev. v
‘ : bi
Necently additions] data have been considered, ’ and the weighted medh value found
was My, » 1189.¢ # 0.25 Mev. From this and the chserved energy pf zeaction,

we obtain for the maes of the K~ ameson: S

| \
'“K. - ”3.‘1 ] 00‘6 m" 5 \ ‘k:“

This s to be compared with 494.0 & 0.2 Mev, the best value for the positivé v - .
meson. 7 / ‘
The nsgative hypsrens cems to rest with a mean range of 711.9 /4.2 4 ,
the spread baing 688.8 16 738.4 1 and the standard deviation of & single measure-
raent being 14.1 p. From snergy conservation and ths range-energy relation we
obtain the fellewing empirical formula for the mass difference, AM, between the
negative and positive hyperon as a function of the absoluts valus of the range

difference, AR

Al

AM & $.567 x 16% an + 2.70 x 1075 an,

This {» valid for standard emulsion in the viciaity of AR = 109.0 & 7.7 4, which
i» the obeerved difference of ranges, Then

LM = 6,99 & 0.47 Mev,
Ouy estimate of the £~ mass therefore is:

i
M. = 1195.8 & 0.5 Mov.
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