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Review of Obaervations of Meson Production and Behavior
at the University of California Radiation Laboratory

Walter H, Barkes

August 23, 1940 -

Meson produstion has been observed at the University of Oalifornie
Radiation Laboratory using high enetgy beums of protons, alphe partioles,

photom: 'und neutrones 7Theo cbasrvations sré consigtent with the supgbeiticn, :

tha:b pi mesons of both signs sre praciumd in the primary processa, The threahold\\

for praﬁxmﬁien of mesons is somowhat abmm the masgecnoergy of the meson ae
-WW“SG&# o ,
’ For alpha. pwtialaa some - pmduc*&ion has been obassrved as low as 286 Mev
end the excitation funotion has boon measured up to 580 Mw_. The &ifferentinl
eross section for produstion im ecarbon dy 380 Mev alphas of negative mesons is
8.8 x 10#52 89, on/oarbon nuclsus/per Hev/eterndian, This applies to mesom.
of ,ene?@ in the vicinity of four Mov observed in the forward direstion,
For pietana sume production has been cbserved as low as 204 Mev, and
the exoitation function has been noasured vp %o 340 Mev, The differential
oroes aé&tim for production of nogative meéo:w by 340 Mev protons in carbon
1 1,0 x 10”59 8 om/éarban nuoleug/am Mev/steradian, Thie applies to mesons
in the visiaity of twelve Mev observed in the forward direction,
 The positive to negative praduotion ratio of mogons by alpha. particles
iu found to fall rapidly witch atomio manbar in the low energy region of the
megon gpectrum, Protons pmduua many more high energy positive mesons in
carbon than negative mesons of similar onergy, while photons produce an excess
6f nogative mosonse The eross scotion for meson production by 3386 Hev photons

is 1»2,::),0*39 m’*‘/huatlaon for moscns in the ranges B6.150 Hev,
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Neutmns er nbaut SGO I&ev produce stara in nuclear e‘sxulsiané. F’ram T

, nbouﬁ ane in jzhirtesn hmdred of ﬁwme s*&m'ﬁ, law enargy mesans mm ohsarvea.
- | Half lives of’ pauitive ‘and negeﬂ;ive g:i meacm:s have 'been memt‘ed. In
eac‘h case the half lii’e i.s ip ‘{:he vicinity of 16 8 seoondse - -

High euez‘gy photons, which m&y ‘ba th;e dseay pro&ucts of neu%ml mas@na.

o '_ are ohsewea ﬁu ba pmduaed ni; the cymlotron target undar high auez*gy pmtm :
-‘;bombaré:nent, o o - SN
- The negative pi mesons which stop in the enulsion cause uuelear aisin‘&eg-

'””m{siom yielding oharged pe.rtiales in 78.2 percem‘t of' the cams. Negativa .

'meaans aﬁ.sa from the demy m f‘light af‘ negativa pi mescms, and seldnm, if

e over, p?aduee chnrgsd partit:le mielear diaintegratiens in the mlsicna The

S .'aprotons As

oy paaiti’m pi mesans ueuany aie abaema *#:.o decay mbo & peswive - m@&‘@!’u The.
‘mu me&@m are abmrva& to hmre & range of B%& * (3 miemm in Ilfor& amﬁgﬁom
Th@ stopping powar of nuelear aaulaions u found to be sariwsly a.ffected
e by hmnidity. with dry Ilford aimlaioaa the rangenenary rela‘cicm found form
e | Euezsn@'sa - L
where E 18 the energy in Mev aad R is the range in micron-e. ’f‘ﬁié:’.ifelaﬁon;: .
‘ haa been obtainod for protms of energies 17»..39 Hev, | |
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FIGURE CAPTIONS

Diagrem shomng plate holder and shielding utilized in obsemng
nega‘tive mesons produced. in the cyclotron.

Relative production of negative mesons in the energy mnge 2—10 Hev
by protons ‘and slpha particles as a function of the beam emergy.

_ Observations of Jones end White,

Diag;ram of plate holder used to observe low snergy portion of meson
energy spectrum, Ezperfunent of Jones and White,

Cmnpanson of the distribution of prongs in stars initiated ‘by
sigme mesons with the prong distribution found to be produced by
deuterons and alpha partmles. Meson observations byeﬁdelm:mchnd
Jones,

A number of exampléé of the appearance in (2 anuléion of the end

~ of negative pi meson traelcs whlch stop in the amuls:wn without

making a star.

Plate holder to measure gimultanecusly intensities of negative and
positive mesons produced by‘ alpha particles in a series of targets.

Production ratio of low energy positive to negative mesons produced

“by alpha particles as & funotion of atomic number. Note that no *

low energy positive mesons are produaﬁd in the heavy element targets.
Observations by Barkas. - : :

Apparatus used by Richardson in detennimng the half‘ life of negetive

- pi mesons, The intensity of a spiralling beam of mesons- was measured

9

10.

after having traversed 180 and 5409,

.
Event produced by high energy neutros in nuelear emulsion in which &
meson is produced simultaneously with the emission of a high energy
proton., The meson in turn is captured and produces a one prong ‘star,
Observation by Gardner,

Photomicrograph of descay of positive | pl meson into & mu mmson,v which
in turn decays into an electron. KI4 emulsion, Observation by Jones.
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'PER CENT OF STARS OF A GIVEN NUMBER OF PRONGS
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