Lawrence Berkeley National Laboratory
Recent Work

Title
Mass Meson Measurements at the University of California Radiation Laboratory

Permalink
https://escholarship.org/uc/item/8qgf3z6h\

Author
Barkas, Walter H.

Publication Date
1949-08-23

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/8qf3z6hv
https://escholarship.org
http://www.cdlib.org/

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

BERKELEY, CALIFORNIA

oft)
9CHh-TYoMm



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. '




 UNCLASSIFIED

UNIVERSITY OF CALIFORNIA'
Redlation Laboratory -

Conbract Nos We7405srigids

MASS MESON MBASURRMENTS AT THE

' UNIVEESITY OF CALIFORNIA RADIATION LABORATORY

Walter A, Barkes .
° bugust 23, 1045



UCRL 426
wlm
Heson Mass Uensurenents at the
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Three methods for determining the meson messes have been or are being
employed at the University of Celifornis Radiation Laboratory. These are
(a) determination of meson mass relative to proton mass by grain counting in
muclear emulsion; (b) determimation of meson mass by momentum. end range
utilising resge enorgy relation constants derived from mpifical'yroton rengo
snergy rolation; (o) determinntion of meson mass relative to that of proton
by momentum and runge ratio method, Each method essumes that the oharge of
the meson is tho seme ms the charge of the proton. The approximete agreenent
of the results by different methods provides support for this assumption,
because tho charge enters the nethods in profoundly different ways,

In mothod (8) 4t is sssumed that the grain density epd the rate of energy
losa &t a point of a track depends only on the velooity of the particle (as
long as its mess is large oomparsd to thet of an electron), Consequently, the
‘ratio of residual ranges and the total gniﬂ counts for the eame initial velow
oities will be in the ratic of tha‘manaa; Thus, if n(r) is the number of
graing found in a residual meson range r, and N(R) the mumber of grains found
in & proton tragk of residual rsnge R under similar conditions, we mey. solve

on(r) «» ¥(dr)
to obtain, 0, the ratic of proton mass %o meson mass, The mothod is simple
in principle, but the apparmt mess ratio is too semsltlive to tho grain dount
for this to be a reslly satisfactory method, cspecially in view of the fact
that differonces in sensitivity of the emulsions with depth and position on

¢

the plates are ro\md,.;
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Method (b) which has been aitenaivaly developed, particularly by Lattes,
assumes & range-energy relation of the form T = k™D BB for oharged particlos
in photographic omulsion., In thig relation T is the kinetic eﬁargy. m the
mass, R the range, and k and n empirical oonbtmta determined frem the exporie
nental range-snergy relation for proton_s'.- The partiocle momentum -3 Hp, and

the range R are measured for each meson, The mess is then caloulated from:

o?  2up®

A snell correction is made for relativiastic effects,

2 02\
’“é (1 0) )?-'if '

" The errors in this msthod arise from sn inexect knowledge of k snd n as
" well as {rom the uncertainty in the magnetic field intensity, To a mmaller
extent, the mngé sbropzling also affects the asourasy, The values for the
moson masges determined in this way ere approximately mq. » 285 olectron magses
and B, = 215 eloctron masses, . An improved proton rmgeuenérg:} surve ig now
available, &and the magnetic field of the cﬁlotmn hes been moasured uging the
nuclear induction methed, 7 )

Hethod (o), proposed by Barias, utilizes the principle that for a meaon'
end proton of the seme velocity, the common ratis of the momenta and ranges
is equal to the ratio of the ‘masses, Furthermore, ror.partieles"whode velocities
differ somewhat, to good approximation "*hhal logeritin of th.a ratio of moments is
Y li.neaz; function of the logarithm of the x;atic of renges, Thusg, _suépoae the
range Rn and momentum Pn of each meson wnd the range Rp and momentun Pp of each
proton ﬁre determined, Then individual masonﬁ are paired with individual protons
of roughly the seme velocity emnd lag‘ Pp/Pm .is plotted againat log.ﬂpfm. A
locus is determined whioh will be a straight line interseoting the 45° line at
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the point whare

ﬁ%é’%

.V.?hese unes 1nterwct at an angle of‘ 28’0. whiah is suf‘fiaient for a precise ,
- _aetemimtion of the pamt af intereeeticm, elthor by on’ amlybia meﬂm& uz:ing |
tho Mae’t squmras straight ii.ne, or by & graphiosl methaé. a ' |
This me‘bhed han the advmhag@, u‘ eorrec%y mpioyeﬁ, of e’limimti ’ .

e i‘ram consmemtim t}w absamﬁe mue of ‘the mag;ne‘t’ie ﬁ.eld m%enai%y, anﬁ

B ‘also requires no mmgdge ef’ %h@ ,‘m@@aenwgy m‘i@.ﬁim. a'ther $han aasming

: - for comenipnaa that th@,rtmge ex:gmant is. constant aver..a;, mall,igﬁ;ermij
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_ Fig‘ 1. Grain ceunts made by'Lattes cn deuterons, protons, pl mesqns) ;2a-:h
o and mu mesons. .;,ﬂa TR . e

_Fig; 2.‘ Plate holder for cam@arlson of masses of positive and negative .

¥

B plaeed xn the reetangular aperture. :

rPlate holder for mason mast‘determinntion. The plates ars
inclined at & small angle S0 that the mesons enter the surface
of the emulsian‘ e e :

ﬁig,;4g» Typical h&ﬁtegram af pi masan‘masses obtained by Lattes.

s

‘megons, The target is in the form of a ribbon. Thé mesons spiral,- .7
"dovmwerd elightly and enter.the surface of- the emulsion on- plate o
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