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la
3=1(2,1/3) +(1,-2/3)

under SU(2) x U(1). The proton and neutron form an isospin doublet with SU(2); charge
+1/2 and —1/2, repectively.Then,
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1=oa=+p-

+ a2+63
1 1
0=a(-—=)+4=
o(—3) + B3

which gives a = +1, = +3/2
1b The decomposition of the sextet, octet and decuplet of SU(3) in terms of SU(2) x U (1)
is:
6= {(3,2/3) + (2,-1/3) + (1,-4/3))
8 = {(2a +1) + (3a 0) + (17 0) + (2a _1)}

The electric charges of the states are:

6={(2,1,0)+ (0,-1) + (-2)}
8 ={(2,1) + (1,0, —-1) + (0) + (—1,-2)}
10 = {(3,2,1,0) + (1,0,—1) + (-1, -2) + (=3)}

2a. 4 diagonal generators.
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0 -1 0 0 O 01 0 00
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0 0 0 0O 00 0 00O
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This basis corresponds to the decomposition SU(5) — SU(4) x U(1). Another basis

1 0 00 0 10 0 00
0 -1 0 0 0 01 0 00
=0 0o 00 o0of , x=]l00 -2 0 0] ,
0 0 00 O 00 0 00
0 0 00 0/ 00 0 00
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0000 O
AMs=]0 00 0 0 ,
0001 0
0000 —1
200 0 0
020 0 0
Aa=]00 2 0 0 ,
000 -3 0
000 0 -3

which corresponds to the decomposition SU(5) — SU(3) x SU(2) x U(1)
2b. D = 24.
2c.

5=(3,1,1/3) + (1,2, —1/2)

under SU(3) x SU(2) x U(1).
2d.

5=(3,1,-1/3)+ (1,2,1/2)

5 X 5 = {(35 1a 1/3) + (1a 23 _1/2)} X {(3, 1a _1/3) + (1a2a 1/2)} =
24 +1={(8,1,0) + (1,3,0) + (1,1,0) + (3,2,5/6) + (3,2,=5/6)} + (1,0)



