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degenerate case is not ihclUded emong the simple Iie groups by the
mathematiclians. 0(3) is Just the 3-dimensional rotation group and we
know that is essentially the same as the isotopic spin group SUé;
The four-dimensional rotation'groupyo(h) is not simple; it is equiva-
lent ﬁo the direct product 0(3) x 0(3). The groups 0(5) and 0(6) are
omitted because they are essentially the same asvSp(E) (see belew)
and SU(4) respectively. Thus we begin with 0(7). The dimension n of
the algebra of O(v) is just the number of infinitesimal rotations
Zﬁ%:;l « In faect, the infinitesimal v x v refa%ion maﬁrices‘(imaginary
and antisymmetric) form an irreducible matrix representation of the
algebrakof the groupe.

¢) The third infinite sequence of simple iie groups is that
" of the symplectic groups Sp(v/2) with v = 4,6,8,10,12,eeces The algebra
of the infinitesimal elements of Sp(v/2) is Just the algebfa of the
v X v skew-symplectic matricess. Again we have a natural v x v irre-
ducible matrix representation of the algebra. We note that sp(1) is
omitted because it is the same as SU(2).

a) Finally, there are five more simple Lie groups and the cor-
responding Lie algebres. These are called exceptional lie algebras

and their names and dimensions are as follows: G

5 =" ik, F, -- 52,

__ Cq B on .
Eg 78, B, -- 133, Eg 24o

- In our listing, we have really defined each of the simple Lie
algebras (except the exceptional ones, for which the same can be done)

by exhibiting one of its metrix representations. In each case, we

033 24




