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Abstract

In this note the representation theory of the twisted central product of two finite
groups is used to find the degrees of the irreducible projective representations of
Hamiltonian 2-groups for all possible cohomology classes of the groups.

1. Introduction

For fuller details of the concepts mentioned in this section the reader is referred
to the two books by Karpilovsky [6; 7], although all of the ideas mentioned here
were originally due to Schur [8; 9]. All groups considered in this paper are finite.

Let G be a group. Then M(G) is the Schur multiplier of G, and Proj(G, α) denotes
the set of all irreducible projective characters of G with 2-cocycle α.

Now suppose that G is a p-group. Then we say that G has projective character
degree pattern (x0, x1, x2, . . .) if there exists a 2-cocycle α such that Proj(G, α) contains
exactly xi elements of degree pi for all i. The degrees of the elements of Proj(G, α)
are unaffected by the choice of 2-cocycle from [α] ∈ M(G). Thus we say that the
projective character degree pattern occurs with multiplicity n, if there are exactly n
distinct cohomology classes for which G has the pattern.

A Hamiltonian group is a non-abelian group in which every subgroup is normal.
Such groups were classified in [2, theorem 12.5.4]:

G is a Hamiltonian group if and only if G is isomorphic to Q×Cn
2 ×A, where Q is

the quaternion group of order 8, Cn
2 denotes the elementary abelian group of order

2n, and A is an abelian group of odd order.
Let G1 and G2 be groups of coprime order. Then M(G1 × G2) ∼= M(G1) ×

M(G2), and it follows from [6, theorem 7.1.13] that {ξ × ζ : ξ ∈ Proj(G1, α1), ζ ∈
Proj(G2, α2)} = Proj(G1 × G2, α1α2). Thus we may regard Proj(G1 × G2, α) as having
been constructed in this manner for all [α] ∈ M(G1 × G2). Let [β] ∈ M(B), where
B is an abelian group. Then from [1, section 3] the elements of Proj(B, β) all have
the same degree, which can be found for any given B and β. For these reasons we
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