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HBS0NS PRODUCED BY NEUTRONS FROM THE GYOLOTRON

F. ¥, Smith, Eugene Gardner, and Hugh Bradner
Radietion Leboratery, Department of ﬁhyaios

University of California
Berkeley, California

In photographic plates exposed to high energy neutrons from the
184~inch Berkeley cyolotron, we have observed stara in which one of the

outgoing partioles is e meson. This type of ster is well known from

oosmic ray studiesl, and the only new feature is that the stars we are

! lattes, Mulrhead, Ocohislini, and Powsll, Nature 168, 694 (1947)

4

studying were initated by particleas from the cyeletro?. The arrangfmsnt'
of agparatus is shown in Figs. 1, As indicated in the figure, the neutrons
used for bombarding the plates are praduced in the gyclotron when & beam
of 546 Mev protons strikes en internal target. The plates are pleced in

& position similar to that used in cloud chember studieaz of mesons

% W, Hartsough, B. Hayward, and W M, Powell, Phys. Revs 75, 906 (1949) |

produced by neutrons from the cyclotron. .

An exemple of & photographio emulsion star in which one of the
outgoing perticles is & megon is shown at point A of Pigs 2. The star at'
A consisﬁs of two tracks, a proton (upper track ) and a'jr'kmaaén (lower
track)s From the grain density chenges along the tracks it is olear that
voth proton and meson were moving from left to rightJ The meson came to
rest in the emulsion at point B and initieated a one-prong ster; the one
prong is the straight heavy track-which begins at B, This event was found

in a preliminary survey of meson produstion by neutrons from the eyclotron.
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The survey indicated that the neutron beam offered exscellent opportunitises
for meson ﬁork, and gystematic studies ere being planned. Innsmuoh as it
mey be some time before any results ere available from these studies, we
ghell give additionsl details of the preliminary survey. In this survey
we scanned hastily an areda of B sg, om. of one‘plate which wms exposéd as
shown in Fig, 1. The plate used was sn Ilford ¢.,2 wnbacked emulsion with -

& thickness before development of 300 micronss The exposure time wAS

about 5 minutes at a distance of about 60 feet from the target. We found ¥

& total of § stars in which one of the outgoing particles was & meson,

In eddition, there were & meson tracks which could not be followed back

%o the pointe ab which the mesons were formeds In the same plate area we
found 6 x 104 stars et which no meson tracks ware observed., We hesitate
tdﬁuse-these numbers toPestimate the oross section for the production of
ma%ons by neutrons becasuse of the uncertainty in the meson ¢ounts In this
s%?vey we mede no attemﬁt t0 find all of the mesons or to estimgte the
féaetion of the totel that miéht have Egen missed, Even with & more caraes -
f%l search we would not expect to see the higher energy mesons with this

{ - ‘
g}ate, sinoe the C.2 emulsion does not rescord mesons of energy greater

. |
) , |
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?&an about 10 Mev.

1.

i We are indebtgdfto Professor Ernest 0; Lawrence for his continued
ﬁinterest in this work. We also with to thank Professor R.'L.'Thorntan for

%:many helpful discusgions, The first work on this éroblom was dons by

v“'Professor C. M. G, Lattes, who has kindly given us the benefit of his
experience, The photomiorograph shown in Pig. 2 was propared by Mre A, Je
Oliver. This work was doﬁewunder the angpices of the Atomic Energy Com-

miggion.
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Figure Captions

Figs 1 -  Sketch ehawing poaition of photographia plate for
exposure to neutrens from the oylotrons (Net to

seales)

Figs 2 - Photographic emulsion star Th which one of the out-
going particles is a 7 “-mesons Heson is formed at

A and oomes to rest at B
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SKETCH SHOWING POSITION OF PHOTOGRAPIIC PIATE FOR ]
EXPOSURE TO NEUTROLS FROM THE CYCLOTROM. (NOT TO SCALE.)
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FIG. 2
PHOTOGRAPHIC EMULSION STAR IN WHICH ONE OF THE OUTGOING PARTICLES IS A

™ -MESON. MESON IS FORMED AT A AND COMES TO REST AT B.
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