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Walter H, Barkas9 F, M, Smlth and ﬁugene Gardner
Radlatlon Laboratory, Dept, of Physics
University-of California

Berkeley, California

‘ Jenuary 25, 1951
An extended serles of measurements has been mede on the ratios of
meson masses to the mass of the proton, As in_our previous workl momenta

. ' ) - '
and ranges of the mesons were measured, but a number of improvements over:

our earlier procedures have been devised to reduce systematic errors, -

+ Using prior knowledge of the approximate mass ratios, protons and mesons

ffom separate targets in the lsécinch'GYclotron~were maghetically selected

g0 -as to lie in the same 5 percent veloecity interval, The particles were

stopped in the same nuclear emulsion-whieh_they entered at a small angle to

the surface, _Relative momenta were caicﬁlated with‘errors of less than a
part per thousand for the orbitszg which are approximately semi-circular,
The rectified ranges 1n emulsion of the partlcles were carefully measured,
For a small 1nterval the rangemmomentum relatlon is . well represented by

a power law: R/m = c(p/m qo where R is the range m the partlcle mass,

'p the momenﬁum, and ¢ a constant of the emulsion, We have used the ex-

ponent q = 3,50 derived from the range-energy relatienS; the results, how-

evef, are insensitive to the value of q chosen, The utilization of protons
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with'velocitiés dist?ibuted.about the average meson'velocity enabled‘us to .
evaluate ¢, and.only momentum and range ratios entered into the determina;
tion of the m%ss ratios, Since a;i the particles are stopped in the same
body of nﬂclear emulsién; tﬁe sﬁop@ing'pgwervof'the émuléion is eliminated,
Thevmomentum ratios are independent of the absolute-value of the magnetié
field intensity,

Other statistical érrors are small in cbmpa:ison to the range‘straégling
error of an individual observafion,_ We have obéervgd‘that for monoénergeti@"
(n-y decay) particleé'the-straggl;ng'of*ranges has closely a normal distribuw'
tionb The most probable mass4is-therefore.obpained by averaging‘the individual
'observations of that funetion of the mass in which the raﬁge oceurs linearly
(i.e, B/p3,5), |

We find the following mass ratios

" _os1t o oooé :
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Particles?® which were preéumed %é'be B+ meéons originating ffom
decay of n* mesons stbpping in #hg target Were measured in the same experi- |
ment, 'The dispersion of apparent masses in this case, howevéé, exceeds that
to be expected if the particles wers representati&es.of_a sihgle mass éédup
all of which eomg from the target, , u+ mesoné &hich a:ise from decay of T+
mesons ihn £light doubtless eontfibuﬁe téitbe‘digtribution_found; and we‘there,
fors mﬁst deﬁer guoting a new p+ mass meééurement until;a bettsr_separaﬁion of

- the groups is obtained,

!
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