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Discovery of the pion

"'55 2 : Figure 7.2: Emulsion photographs
X i showing the decay chain 7 — p — e
[37].

C.F. Powell, P.H. Fowler and D.H. Perkins,

The study of elementary particles by the
photographic method, Pergamon, New York, 1959.
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Discovery of the kaon

G.D. Rochester and C.C. Butler, Nature 160 (1947) 855.
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Singly strange baryon: the A

7w p — KA in the Berkeley

72-inch bubble chamber
imglib.1lbl.gov/ImgLib

bubble chamber

interaction with proton
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Doubly strange baryon: the =~

R. Armenteros et al., Phil. Mag. 43 (1952) 597.
E.W. Cowan, Phys. Rev. 94 (1954) 161.
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Triply strange baryon: the €2~

V.E. Barnes et al., Phys. Rev. Lett. 12 (1964) 204.
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Figure 7.10: The bubble chamber photograph (left) and its interpretation (right) showing the first
identified Q™ baryon [42)].
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Strange hadrons

Table 7.1: Hadrons containing at least one s quark combined with u or d quarks [6].

particle quarks mass (MeV) T (s) cT
K ds, sd ~ 497.7 0.893 x 10~19 268 cm
K ds, sd 497.7 5.17 x 1078 15.5 m
K+, K- US, ST 493.7 1.24 x 1078 3.71 m
A uds 1115.7 2.63 x 10~V 7.80 cm
¥+ uns 1189.4 0.799 x 10—10 2.40 cm
y! uds 1192.6 7.4 x 10720 2.22 x 1071 m
¥ dds 1197.4 1.48 x 10~10 4.43 cm
=0 uss 1314.9 2.90 x 10710 8.71 cm
= dss 1321.3 1.64 x 1010 4.91 cm
0~ SS8 1672.5 0.822 x 10~10 2.46 cm
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Hadron resonances
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Resonance production in Z decay

e'e” — hadrons at £, = M,
produces ~dozen 10 st*, 10 7~

% ALEPH ot
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Calculate m_ for all ™
pairs and enter in histogram
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Summary of hadron resonances

Table 7.2: Some hadron resonances and their properties [6].

particle quarks JF mass (MeV) [' (MeV)

p° uT, dd 1~ 7 150
pt ud, du 1~ 770 150
W um, dd 1~ 782 8.4
K+ ST, US 1- 802 51
K*0 ds 1- 806G 50
& S3 1~ 1020 4.4
ATT uu 3/2F 1230 120
At uud 3/2% 1230 120
A udd 3/2t 1230 120
A~ ddd 3/2t 1230 120
T UUS 3/2% 1383 36
¥*0 uds 3/2t 1384 36
) D dds 3/2t 1387 30
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Charge 1/3 or 2/3 particles would have a minimum 1onization

Search for free quarks

rate (dE/dx) 1/9 or 4/9 that of a unit charge particle.

Energy deposit per unit length (keViem)
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