
Zeitschrift: L'Enseignement Mathématique

Herausgeber: Commission Internationale de l'Enseignement Mathématique

Band: 45 (1999)

Heft: 3-4: L'ENSEIGNEMENT MATHÉMATIQUE

Artikel: HARMONIC ANALYSIS ON VECTOR BUNDLES OVER
Sp(1,n)/Sp(1)xSp(n)

Autor: van Dijk, G. / PASQUALE, A.

Kapitel: 2. The convolution algebra $D(G; \lambda_l)$

DOI: https://doi.org/10.5169/seals-64447

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 01.12.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-64447
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


HARMONIC ANALYSIS OVER Sp(l,/i)/Sp(l) x Sp(n) 225

for / G Cc(G). We adopt the usual notation Cc(G) for the space of continuous

functions on G with compact support. In the above formulas, dn — dw dz

(n n(w,z)) and dk is the normalized Haar measure on K.

Let
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Then every g G G can be written as g kxk2atk!2 for uniquely determined

&i G TCi, f > 0 and for some k2, k'2 G K2. Writing g [<7#J"J=0 > we have

%
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After dg is normalized according to (1.3), the corresponding integral formula

is
oo
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TX2n) JJJ
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where

(1.7) A(t) := 22p(sinh t)4n
1

(cosh t)3

2. The convolution algebra D(G; xi)

Let N/2 be the set of nonnegative half-integers (0,1/2,1, 3/2,... }. Since

K\ Sp(l) is isomorphic to SU(2), N/2 parametrizes the set of equivalence
classes of unitary irreducible representations of K\. We denote with the same

symbol 77 either the equivalence class corresponding to the parameter I or
a fixed representative for it. Thus 77 is a unitary irreducible representation
of Kx in a Hilbert space V/ of dimension di 21 + 1. We extend 77 to

a representation of K by setting 77 1 on K2. Each 77 is self-dual, i.e.

unitarily equivalent to its contragredient representation. It follows in particular
that the character xi trT7 °f ri satisfies X/(^_1) — X/W* k e K.

We denote by T)(G; 77) the convolution algebra of the compactly supported
C°° maps F: G —» End(V/) satisfying
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(2.8) F{kxk') Ti(k)F{x)Ti{k!) (k, k' e K,x e G).

Let T)(G) be the convolution algebra of the C°° compactly supported complex
valued functions on G. Then T)(G; 77) is isomorphic to the subalgebra T)(G; xù
of D{G) consisting of the functions / G T)(G) satisfying

(2.9) f°=f
and

(2.10) / * dixi=f,where

(2.11) A*):= [f(kx
JK

The isomorphism is given by F i—> di trF (see e.g. [Dij], Theorem 1.1).

The commutativity of the algebra T)(G; xù can be deduced from the fact
that the restriction 771 m of 77 to M is multiplicity free (according to the general
criterion by Deitmar, cf. [Dei] Theorem 3, the commutativity of D(G; xù and

the multiplicity freeness of ti\m are in fact equivalent). An elementary direct

argument by Takahashi proves the commutativity of a convolution algebra
which is slightly bigger than D(G;x/)- Let Di(G) be the subalgebra of D(G)
consisting of the functions / G T>(G) satisfying

(2.12) f(k2kigk-lk'2) fig),
Clearly D(G;xù C (G). Moreover Di(G) ®/D(G;x/)- Showing that

(2.13) /GT1) =/(5) for all / £ CDi(G) and g £ G

one proves the following lemma.

2.1. LEMMA ([T2], Proposition 1). The algebra T)\(G) is commutative.

2.2. LEMMA (cf. [T2], Lemma 2). For every function f G T)(G;xù>

(2.14) f(g) =f(kiat)
di

if g k\ ^20^2 (k\ F K\ k2, k^ G K2 t G R).

Proof For F G D(G;t/), F(^) is a scalar multiple of the identity, since

it commutes with rfki) for all k\ G K\.

2.3. Remark. Formula (2.13) and Lemma 2.2 remain true for all

continuous functions / such that / =/°, / * d/X/ =/.
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