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steen e  Table 1.3. The boson mediators

Interaction Mediator Spin/parity
{  strong gluon, G 1-
10~* electromagnetic photon, y 1~
41077 weak w,z0 1-, 1+
40’39 gravity graviton, g 2t
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Table 1.4. Lepton masses in energy units mc*

Flavour  Charged lepton mass  Neutral lepton mass

e m, = 0.511 MeV m,, <10eV
7 m, = 105.66 MeV my, <0.16 MeV
T my = 1777 MeV m,, < 18 MeV
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Fig. 5.6 A photograph by Anderson and Ned-

dermeyer of a positive muon coming to rest be- < 0207 x Me
Jore it decays in a cloud chamber that was

activated by a Geiger counter inside the chamber. P

(The counter lies horizontally across the centre /“

of the picture ; the circular structure is part of

the counter.) The incoming muon leqes g faing |7 PAEHC=
track at the upper left of the picture. The track M

culs round and becomes thicer afer themuon 15 * J e pe
loses _energy in traversing the glass walls and ’

copper cylinder of the Geiger counter. The A

chamber was not sensitive enough to record the ~ g e

track of the positron produced in the muon’s

decay. The muon travels 2.9 cm qfter emergxng _

from the counter, -. - . A



A muon caters the cloud chanber from above with o momentum of 52
teV/e It passes through a Geiger counter and comes to rest. From the mensu ed
e Lhe mass was determined to be 220 4: 35 electron masses, S. H. Neddernneyer
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and ( Phys, Hev, 54, 88 (193
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Table 1.5. Constituent quark masses

Quantum - Rest mass,

Flavour numbek GeV/c?
Fl AVO
up or down — my~mg>~031
strange S =-1 ms ~0.50
charm C =+1 m:.~>~1.6
bottom B=-1 mp >~ 4.6
top T =+1 m; >~ 180
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No. w77 December 20, 1947 NATURE 855

EVIDENCE FOR THE EXISTENCE
OF NEW UNSTABLE ELEMENTARY
PARTICLES
By Dr. G. D. ROCHESTER

AND

Da. C. C. BUTLER
Physial Laboratories, University, Manchester

MONG some fifty counter-coatrolled cloud.
chamber photographs of penetreting showers
which we have obtained during the past year aa part
of an investigation of the nature of penetrating
parucles occurring in cosmic ray showers under lead,
there are two photographs containing forked tracks
of & very striking charsacter.
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:printed by permission from NATURE, Vol. 160, p. 855, @ 1947 MacMillan Magazines
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Table 1.6. Quark composition of some meson and baryon states (masses in
MeV/c? in parentheses), together with values of strangeness, S

Meson Composition S Baryon{ Composition S
¥ (140) ud 0 p(931) uud 0
K9(498) ds +1  A(1116) uds —~1
K~ (494) ius ~1 E%1315) uss —2
p~(770) ud 0 XT+(1189) uus —1
0 (783) uit 0 Q7 (1672) 58S -3
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Positive energy states, £ > mc?
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CARL D. ANDERSON

Tracks of clectron-pouitro‘-?
pairs produced by 300-MeV :,
synchrotron x rays. (Courtesy

) . i h h a 6 mm lead plate Lowrence Radiation Laborato
. A 63 milhon volt positron (Hp=2.1X10* gause-cm)} P‘”'“Hc'l‘:::(h of this laiter path

vo! : - se-cm). 3 . .
and emerging ass 212:‘&&’:‘&:‘3:& '7”5, z‘l?;‘;o‘:oﬂ ;.)th of this curvature. University of California,
is at least ten times

'C X POoSSIPLE - PRoOTON )&1& AEN_GWT Berkeley.)

Fig. 3.
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Reprinted by permission from Phys. Rev. 43 (1933) 491, @ 1933 The American
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