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Abstract

The semiclassical Lie groupsGn−1/2 (whereGn = An orBn or Cn or
Dn are the classical Cartan series of simple Lie groups) where introduced
by author [1] to separate multiple points of spectrum in reductions of type
Gn ↓ Gn−1. Let Tm be a finite dimensional irreducible representation of
a complex simple Lie group Gn, m is a highest weight of Tm, m ∈ Pn.
The branching rules for all Cartan series may be written in an uniform
way:

Tm|Gn−1
=
⊕
λ→m

(⊕
t→λ

Tt

)
, m ∈ Pn, t ∈ Pn−1,

where the summation ranges over all weights λ satisfying certain sub-
ordination conditions depending on the series. It turns out that the
space

⊕
t→λ

Tt may be endowed with a structure of a module L(λ) over

some Lie group intermediate between Gn−1 and Gn. We denote it by
Gn−1/2. Note that the reductions Gn ↓ Gn−1/2 and Gn−1/2 ↓ Gn−1 are
multiplicity–free.

Let L be a category of Dn−1/2–factors of filtrations that separate
the isomorphic components of Tm|Gn−1

. The factors in question are
cyclic and generated by a single vector of a highest weight. We call
L the category of highest weight representations and investigate the
characters and dimensions of Dn−1/2–modules L(λ).

Theorem. [2] Let g ∈ Dn−1/2, {z1, ..., zn−1, 1, 1, z
−1
n−1, ..., z

−1
1 }

is a set of eigenvalues of g. Then the character of a representation
L(λ1, ..., λn−1, λn, λn) with a highest weight (λ1, ..., λn−1, λn, λn) ∈
Pn+1 of Lie group Dn−1/2 can be calculated by the next formula:

ch [L(λ1, ..., λn−1, λn, λn)] (g) =
D1(λ) +D2(λ)

D1(0)
,

where

D1(λ) = det


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1 )C(z
τn−1

1 ) · S(z1/21 ) S(zτn1 )
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S(zτ1n−1)...S(z
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n−1 )C(z
τn−1

n−1 ) · S(z
1/2
n−1)S(z

τn
n−1)

1 ... 1 0 1

 ,



and we use designations S(zτ ) = zτ − z−τ , C(zτ ) = zτ + z−τ ; τi =
λi+n−1/2 for i = 1, 2, ..., n−2; τn−1 = λn−1; τn = λn+n−1/2. The
determinant D2(λ) can be obtained from D1(λ) by substitution S(zτ )
on C(zτ ) and vice versa.

We compare the discovered formulas for characters and dimensions
of the highest weight representations of semiclassical Lie groups with
well-known Hermann Weyl analogous formulas.
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