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A BRIEF HISTORY OF
SLIBATOMIC PARTICLES

. Electron

. J. 3. Thompson (1896): identified electrons as unique particles
. Photon

. Hertz/Einstein (1887,1905): photoelectric effect and explanation
. Proton

. Rutherford (1919): recognized fundamental nature of hydrogen
hucleus

. Neutron

. Chadwick (1932): distinguished this neutral radiation from
photons and identified them as unique particles



THE PARTICLE
EXPLOSION

. “Nuclear Era”

. Yukawa predicts carrier of strong force in 1935 -
the “mesons”

« Muon (mu-meson - misnomer). (Anderson, 1936)
discovered in cosmic ray radiation. Mistaken for
carrier of nuclear force.

. Pion (pi-meson): (Powell, Lattes, Occhialini, 1947)
identified in photographs of cosmic rays

- Kaon (K-meson): (1947-1953) Required a new
guantum property, deemed “strangeness,” to explain
their contrast to the behavior of pions and protons.
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PARTICLE EXPLOSION

. The Particle Explosion

. Rho mesons, omega mesons, ...

. Lambda baryons, sigma baryon, delta baryons, ...
- Many attempts to explain

. after decades, a winhner emerged: the quark hypothesis

. mesons and baryons can be explained as pairs or triplets
of “guarks"”

. Like varying Z and N in a nucleus to change the isotope,
varying quark number and type creates the “particle
explosion.”
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MYSTIC of she ATOM

¥ -

W T

I
§
_ =
A i
o

- L g .
f:'.-\. .f“
. -;": ol
s L
& J 'f 4

"GRAHAM
FARMELD

el




~ 0

0
NS
\‘ﬁ"\\\\;‘,\\,\\g’ .
e
Ave -
ot _q n 4
g N U
qt
a2 gV
Y
~ N _
3 mg &
Nt— g 4
g b q
£:"gcle

SJD!/Q ¥

Key:

q quark
g gluon

@ electron

mnuon t tau

N neutrino

W, Z bosons
ffi meson
@ ® baryon

#4% ion

@ atom

’V\/ photon

star

galaxy

black
hole

Particle Data Group, LBNL, © 2000. Supported by DOE and NSF




AT[AS 2-Jet Collision Event at 7 TeV

g

g

2010-03-30, 13:16 CEST
Run 152166, Event 399473

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html




The Standard Model of

Particle Interactions
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The PEP-ll/BaBar B-Factory
AN\
Run: 69572

AATAN
Timestamp: 7f:4fff77ff:430a74/1f4ae4bb:H \

\\ \
Date Taken: Fri Jan 19 08:43:09.867226000 2007 PSTZ
A\VAN
HER:8.984 GeV, LER: 3.112 GeV / \
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NEXT TIME

. Fundamental Particles and Interactions
« Harris: 12.5-12.7

. In-class presentations all next week
. We have just 2 lecture left

. the next will be hew matenrial

. the last lecture (Apr. 29) will be a review
and discussion of the final exam



