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What Do We Know?

The Earth to ...

red blood cells.

The Atom

The nucleus ‘%
Protons and ... &
v 3
... are made
of quarks.

neutrons ...

o




What Else Do We Know?

) . . matter constituents
The Universe is made of FERMIONS [ et
Leptons spin=12

quarks and leptons and Quarks spin = 112

Approx. . .
Mass  Electric Flavor Mass Electric

Flavor o
GeV/c? charge Gev/c2 charge

the force carriers.

've"-:'?'.ec:r.m.? <1x10°8| U up
force carriers neutrino
BOSONS sin-0.1.2 ..

R S € electron |0.000511 d down
Unified Electroweak spin =1 Strong (color) spin =1 :

Mass Electric
GeV/c?  charge

j EAAL s , <0.0002 € charm

Mass Electric :
M neutrino

Name GeV/c2  charge

Name

M muon

0.106

S strange

i 1) tau
T neutrino

T tau

<0.02

1.7771

t top

b bottom

® The atomic nucleus is made

The :."! . "‘“_ .I _ oy
of protons and neutrons bound Nucleus=3ze=s

field

by the strong force. s e

qua rk

e The quarks are confined inside

electromagnetic
field

‘o ey

the protons and neutrons.

e Protons and neutrons are NOT confined.
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The CEBAF Large Acceptance Spectrometer (CLAS)
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Life on the Frontiers of Knowledge
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