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Standard Model of Elementary Particles

three generations of matter (fermions) force mediators / interactions
I II 11T (bosons)

~2.2 MeV/c? ~1.28 GeV/c? ~173.1 GeV/c? 0 ~124.97 GeV/c?
2/3 2/3 2/3 0 0
1/2 1/2 1/2 1 0

u C t g H

up charm top gluon higgs
~4.7 MeV /c? ~96 MeV /c? ~4.18 GeV/c? 0
-1/3 -1/3 -1/3 0
1/2 1/2 1/2 1

] b gl
down strange bottom photon

~0.511 MeV /c? ~105.66 MeV /c? ~1.7768 GeV/c? ~91.19 GeV/c?
-1 -1 -1 0
1/2 1/2 1/2 1

e M T Z

electron muon tau Z boson

< 1.0eV/c? < 0.17 MeV/c? < 18.2 MeV/c? ~80.39 GeV/c?
0 0 0 +1
1/2 1/2 1/2 1
e. neutrino 1 neutrino 7 neutrino ‘W boson


https://gcembalo.github.io
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(a) Meson octet of spin 0 with similar masses.
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(c) Baryon octet of spin 1/2 with similar masses.
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(b) Meson octet of spin 1 with similar masses.
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(d) Baryon decuplet of spin 3/2 with similar masses.

Figure 1: Hadron Multiplets.



Category Symbol Quarks Charge (¢) Mass (MeV/c?) JP© T I3
Baryons p wud +1 938.27 U R
(Three quarks) n udd 0 939.57 it 1 1
ATT uuu +2 1232 %Jr 3 43

At uud +1 1232 v 3 41

A udd 0 1232 it 2 1

A~ ddd -1 1232 it 2 3

A0 uds 0 1115.68 000

St uus +1 1189.37 TN RS

20 uds 0 1192.64 A

£ dds -1 1197.45 R B

S uus +1 1382.83 A S|

S0 uds 0 1383.7 31 0

S dds -1 1387.2 31

=0 uss 0 1314.86 14l

- dss -1 1321.71 it 1 1

=0 uss 0 1531.80 gt 1o4l

= dss -1 1535.0 A

0 sss -1 1672.45 30 0

AF ude +1 2286.46 0 0

SE e +2 2453.97 A RS

S5 ude +1 2452.9 oo

20 dde 0 2453.75 TR |

=5 use +1 2467.71 P

=0 dsc 0 2470.44 it 1 1

00 sse 0 2695.2 0 0

Mesons T ud B +1 139.57 0~ 1 +1

) ut — dd _

(Quark + antiquark) 70 7 0 134.98 ot 1 0
K*  us +1 493.68 0~ % +§

K~ as -1 493.68 o- I I

K  ds 0 497.61 o- 1 i

K° ds 0 497.61 0~ % +§

1 W 0 547.86 ot 0 0

' W 0 957.78 0t 0 0

¢ 55 0 1019.46 == 0 0
Dt +1 1869.66 0~ 3 43
D’ cu 0 1864.84 o- 1 i

Df s +1 1968.34 00 0 0

ne  cc 0 2083.9 0t 0 0

I ce 0 3096.90 = 0 0

Table 1: Quark composition, mass, quantum numbers J7() and isospin of hadrons with u, d, s, ¢ quarks



