
Using Young Tableaux

We want to find the SU(3) multiplets on the RHS of

[multiplet 1] ⊗ [multiplet 2] =
∑
j

[multiplet j] (∗)

1.
Draw the Young tableaux for the two multiplets on the LHS of (*) and, in one of
them, insert an“a” into the boxes in the 1st row, a “b” into boxes in the 2nd row,
etc.

2.
Attach each of the boxes labelled by an “a” in the lettered diagram to the right-
hand end of the rows of the unlettered diagram to form all possible legitimate Young
diagrams (i.e. the lengths of the rows do not increase upon going from top to bottom,
there are not more than N rows etc.). Furthermore there cannot be more than one
“a” per column.
Keep only one copy, if the same Young tableau with the a’s in identical places arises
more than once.

3.
Similarly attach each of the “b” boxes to the results of 2., subject to the same con-
straints as above.
Furthermore the resulting Young tableaux with a’s and b’s on them must lead to
“sequences of letters” that are “admissable” (see below).

4.
Remove columns with N boxes from the resulting set of diagrams and get rid of the
a’s and b’s in the boxes (i.e. make all boxes blank). You will then be left with the
multiplets in the above sum on the RHS of (*).

5.
Carry out the following check

[Dim multiplet 1] × [Dim multiplet 2] =
∑
j

[Dim multiplet j]

For SU(3) one has Dim=1
2
(p + 1) · (p + q + 2) · (q + 1).

“sequence of letters”
Sequence of a’s and b’s formed by following the boxes in the Young tableau, “right
to left” in first row, then “right to left” in second row etc..

“admissable sequence”
A sequence is “admissable” if at any point along it at least as many a’s have occured
as b’s etc..
e.g. “aab” or “aba” are admissable, but “ba” or “abb” are not.
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