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5 Milliarden Jahre Später
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Standard Model of Elementary Particles
three generations of matter

(fermions)

I II III

interactions / force carriers
(bosons)

mass

charge

spin

Q
U

A
R

K
S

u
≃2.2 MeV/c²

⅔

½

up

d
≃4.7 MeV/c²

−⅓

½

down

c
≃1.28 GeV/c²

⅔

½

charm

s
≃96 MeV/c²

−⅓

½

strange

t
≃173.1 GeV/c²

⅔

½

top

b
≃4.18 GeV/c²

−⅓

½

bottom
L

E
P

T
O

N
S

e
≃0.511 MeV/c²

−1

½

electron

νe
<1.0 eV/c²

0

½

electron
neutrino

μ
≃105.66 MeV/c²

−1

½

muon

νμ
<0.17 MeV/c²

0

½

muon
neutrino

τ
≃1.7768 GeV/c²

−1

½

tau

ντ
<18.2 MeV/c²

0

½

tau
neutrino G

A
U

G
E

 B
O

S
O

N
S

V
E

C
T

O
R

 B
O

S
O

N
S

g
0

0

1

gluon

γ
0

0

1

photon

Z
≃91.19 GeV/c²

0

1

Z boson

W
≃80.39 GeV/c²

±1

1

W boson

S
C

A
L

A
R

 B
O

S
O

N
S

H
≃124.97 GeV/c²

0

0

higgs

7/20



Das QCD Phasen Diagram

Theorie der Starken Wechselwirkung: Quantenchromodynamik (QCD)
Abstoßung/Anziehung durch Gluonenaustausch farbgeladener Quarks.
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