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(1) Let D € {R,C,H} Let P be a finite-dimensional D ® Cf, ,—module. Prove that there is a
Euclidean inner product (-, -) on P such that

(v, v9) = [0*(p, ¥)
and, moreover, i is orthogonal if D = C and i, j, k are orthogonal if D = H.
(2) Establish the exceptional isomorphisms
(a) Spinys = Sp(1) = SU(2).
(b) Spin,, = SL,(R).
(c) Sping 4 = Sp(1) x Sp(1) = SU(2) x SU(2).
(d) Spin, ; = SLy(C).
(e) Spinys = Sp(2).
(f) Sping, = SU(4).

(3) Since Spin, ¢ C (Ce?,)* is a Lie subgroup, spin, ; C C¢?  with the Lie bracket agreeing
with the commutator. Set b = b, = %p,’s, % of the polarisaton of g,;. Denote by
Kk: A’R™ — C¢?; the map induced by the quantisation map. Identify A’R™* = s0,; via

(u ANo)w = ub, 5(v,x) — vby s (u, x).
Prove the following:

(a) spin, ; agrees with the image of the quantisation map k: A?R™* — Cf? .
(b) Lie(Ad) o k(a) = 2a for every a € A*R"™** = sp,.



(4) What double covers Piny; — O, are there such that the following diagram commutes

{1} == {#1}
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