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In the exact same way as before applying lowering operators to the highest weight state

(uuu) we can decompose 3⌦ 3⌦ 3 = 10� 8� 8� 1. The first irreducible representation

are the symmetric combinations

u⌦ u⌦ u , d⌦ d⌦ d , s⌦ s⌦ s ,
1p
3
(u⌦ u⌦ s+ u⌦ s⌦ u+ s⌦ u⌦ u) , ...

forming 10 whereas the singlet 1 is the totally anti-symmetric combination

1p
6
(s⌦ d⌦ u� s⌦ u⌦ d+ d⌦ u⌦ s� d⌦ s⌦ u+ u⌦ s⌦ d� u⌦ d⌦ s).

The octet states have mixed symmetry.

7.3 Meson and baryon states

One can now assign particle states to the derived decomposed representations, namely

mesons to the decomposition

3⌦ 3⇤ = 8� 1,

and baryons to

3⌦ 3⌦ 3 = 10� 8� 8� 1.

We use the following quantum numbers

• B: baryon number

• S: strangeness (number of s̄ quarks � number of s quarks)

• J : spin

• I3: isospin (actually the third component of it)

• Y = B + S: hypercharge.
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