Physical Unphysical
3x3=8+1

3x3=6+3
3x3x3=10+8+8+1
3x3x3=10+8+8+1

Questions: Is there a physical meaning to the 3, 3?

Gellmann & Zweig: baryons & mesons are made of quarks.
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We can now see how the proton & neutron and all the other slew of hadron
resonances fit in the quark model.

3x3x3=(6+3)x3=6x3+3x3=10+8+8+1
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The 10 is the symmetric representation uuu —

spin =

NIWw

P = uud

N = udc
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w0 = %(UU— dd)
1 _
= —(ut+dd—2s5
U %( )
n = i(u[l—l—dc_!+s§)

P

where 7%, €8 and 1/ € 1.
The decaplet is a fully symmetric representation of SU(3) and spin.

1
AT = utuTu? — 1 —=(A1— i)
V2
1
At = —(uMuld" 4 Tt + dTutu?)
V3
1
A = (u'd"d" +dTud" 4 dTdTuT)
V3
AT = d'd'd’
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to go down the aile we operate with a lowering operator /= i()\4 — i), etc.

V2

1
=+ Tt Tt sttt
y = —(vu's'+u's'u' +s'u'u
3t )
1
y0 %(quTsT +utsTdT+dTulsT + dTsTut +sTutdt + sTdTuT)
Q- = ststst

What is the wave function of the Proton?

The Proton is orthogonal to A*. Both are combinations of uud.
P = (auud + Budu + vyduu)

P-AT=0 = a+p+7=0= 2 solutions
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1
Prn = —(ud—du)u asymmetric under 1 < 2
A ﬁ( ) y
1
Ps = —|[(ud + du)u — uud symmetric under 1 < 2
Nice ... But ...
Problems:

1) AT = uTuTu® fully symmetric — conflict with Pauli's spin—statistics

2) charm was discovered su(3)gavour — Not enough. SU(4)r 4 =
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In 1974 J/WV particle was discovered with m ~ 3.1GeV. spin = 0. cC.
bottom was discovered in 1978 m(B — meson) ~ 10GeV. Spin = 0. bb.
top was discovered in 1994 m; ~ 175GeV.
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