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(For' oral presentation a.t the' iVashington meeting of the Amerioan Physical

;>\ Society, April 29, 30 and May 1, 1948)
'-~

ABSTRACT

r.roduotion 2£ Meso~. E.l the 184-inoh. Berkeley Oyolotron. Part II.

Mass Dete~ination.C. M. G. Lattea and EUGene Gardner_ Radiation- ----------
Laboratory, Department of Physios. University of California. Berkeley.

Tpe mass of t~e meso~s produoed by the 184-ineh Berkeley cyolotron

.has been determined by measuring the bending in the magnetio field

and the ra~e in emulslon. The radius of ourvature of' the trajeotory

is found by measuring the distance from the target to the point

at whioh'the meson enters the emulsion and the angle whioh the traok

makes with the edge of the plate. From the first 50 meson traoks

measured ~ find a mass of 313 i 16 eleotron masses. It is-highly

probable that these mesons are the beavy mesons de~oribed by Lattes,.
1Ooohialini. and Powell. The mass determination whioh we have made

lC. M. G. Lattes. G. P. S. Oc~hialini, and C. F. Powell. Proc. Roy.

800•• in the press.

was done .with apparatus intended only for survey work. and some 0 f

the error is assooiated with laok of preoision of location of the

photographic pltltes. There was an aluminum foil of .thickness

0.001 inches in front of the plates. It is thought that much better

aocuracy will be possible with better apparatus and a thinner foil.

This paper is based on work performed with the support· of the Atomio

Energy Commission under ContractW~7405-eng..48 with the Radiation

Laboratory, Univ614 sity of California. Berkeley. California~
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(For oral presentation at the Washington meeting of the J\J:nerioa.n Physioal Sooiety,

April 29, 30 and May 1, 1948)

'Produotion of' 1JI~8,ons by the l84-inch Berk;eley Cyolotron~ Part II. Mass Determination.

C. M. G. Lattes and Eugene Gardner, Radiation Laboratory, Depar~nent of Physios.·

University of Californi~. Berkeley.

The first observations of negative mesons were made near the edge where

the mes'ons enter the plates. The meson traoks were f'ollowed from the edge of the

plate in a distanoe of 300 or 400 microns. Most of these traoks end in an observable

star, but a few do not. It 1s thought that all of these mesons give up their energy

to a nuoleus, but that in some of the casEls no star is observed beoause the only

.partioles given off are neutrons or high energy protons. In addition to the meson

traoks whioh a.re found near the edge of the plate, there are meson tracks which

are found at distanoes of 2 or 3 rom from the edge. The mesons found at this distanoe

from the edge have a smaller mass than those found near the edge.. It i.s thought

that these' lighter mesons oome from the target, since they would not have enough

energy to get so far from the edge of the plate if they oame from the decay of the

heavier mesons. It is observed that the lighter mesons do not make stars as fre-

quently as the heavy ones, .and the stars which are forn,ed are not as la~ee on the

average .'1'his is illustrated in Table I, which gives the mass of the meson and

the number of prongs of the star formed by the meson. Values for 52 individual

mesons are given.

The first detennination of the mass of the negative mesons was made by

measuring the honding in the magnetic field and the range in emulsion. The value

obtained for the first 50 mason tracks was 313 t 16 eleotron masses. An independent

measurement of the me.SS has now been made by means of grain count. Proton tracks

found on the same plates are used as standards. A weighted average from the first

19 meson tracks gives 340 ~ 35 electron'masses. Table II gives masses of individual

mesons. as found from g:t:'ain co.unt. Some work has been done on the measurement of

the mass of the light negative meson hy grain count.
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By observing the angle s which the mes on tracks make with the edge of

(~ the plate .. it is possible to find the angular distribution of the mesons as they
'-.-/.

leave th~ target. A prelinimary survey indioates that the distribution is fairly

. uni1'orm up to about t 50° from the beron direotion. An obstruction in the ·apparatus

prevents mesons at largest angles in one direction from reaohing the plate. In

the other di recti on, mesons are observed up to nearly 90° from the beam direction.
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Table II. Masse$ of Individual ~~sons as Found bl-~~ain Count.
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