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Titles and Abstracts

Alexandre Afgoustidis (Nancy)

Title: Well-tempered symmetric spaces

Abstract: I will discuss a class of real symmetric spaces for which the support of the Plancherel
measure admits a reasonably simple description in terms of characters of real tori. These spaces
are all tempered in the sense of Benoist and Kobayashi. I shall also comment on the Fell topology
of the Plancherel support, mostly in the special case where this topology is Hausdorff. This is
joint work with Peter Hochs, Shintaro Nishikawa and Yanli Song.

Boujemaa Agrebaoui (Sfax)

Title: Conformal solenoidal Lie (super)algebras and their cuspidal modules and g-analogues
Abstract:

Solenoidal Lie (super)algebras of contact type, their cuspidal modules and their
g-analogues

V. Kac and J. van de Leur [7], give a conjecture on the clasification of superconformal alge
bras (Z-graded Lie superalgebras of growth one where the Witt algebra W(1) := Det(C[t,t71])
is a subalgebra of the even part). They study their central extensions (again the Virasoro algebra
is a subalgebra of the even part). One important class is contact superalgebras. In a recent work
(172 pages) C. Martinez, O. Mathieu and E. Zelmanov [8], describe an explicit classification of
all cuspidal modules over the superconformal algebras given in [7].

The Z™-graded algebras of Witt type and their central extensions were considered by R. Yu in
[9]. Recently, Y. Billig and V. Futorny [6], considered the so called solenoidal Lie algebra W, (n)
(W,(1) =2 W(1) wich is simple of Witt type and they study its cuspidal modules.

In [4], we compute the universal central extension of the solenoidal Lie algebra, we obtain
a higher rank Virasoro algebra. For n = 1, it is the well known Virasoro algebra-the universal
central extension of W (1)-generated by the well known Gelfand-Fuks 2-cocycle. Then we study its
Harish-Chandra modules. In an other work, [5], we introduce the solenoidal Heisenberg-Virasoro
algebras and we study its Harish-Chandra modules.

We introduce the so called solenoidal contact Lie superalgebras and we compute their central
extensions and we study their cuspidal modules. The case N = 1 is a work in progress in
collaboration with V. Futorny.

We will consider also the g-analogues ¢ — W,(n) and ¢ — HW,(n) of W,(n) and HW,(n)
respectively. We computed their universal central extensions ¢ — Vir,(n) and ¢ — HV'ir,(n) and
we studied their cuspidal modules [1, 2] in progress.
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Malika Ait Ben Haddou (Meknes)

Title: Lorentzian Algebraic Ricci Solitons on Four-Dimensional Nilpotent Lie Groups

Abstract: There exist seven non-equivalent Lorentzian metrics on the nilpotent four-dimensional
Lie group G4. We show that three of these metrics do not yield algebraic Ricci solitons, while
two are confirmed to be algebraic Ricci solitons. Among the latter, one metric is Ricci-flat under
a certain condition but not flat. The remaining two metrics admit an algebraic Ricci soliton
structure only in specific cases, depending on particular parameter relations. In contrast, for the
nilpotent Lie group Hs x R, five Lorentzian metrics are algebraic Ricci solitons and one is flat.
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Salma Azaouzi (Sfax)

Title: Hardy’s theorem on compact extensions of Nilpotent Lie Groups

Abstract: This paper investigates a sharp analogue of Hardy’s uncertainty principle for com-
pact extensions of connected, simply connected nilpotent Lie groups, structured as semi-direct
products G = K x N, where K is a compact subgroup of automorphisms of V.

By leveraging Mackey’s little group method, representation theory, and orbital norm struc-
tures on the dual space g*, we establish exact characterizations for the joint decay of a function
f € LYG) N L*(G) and its operator-valued Fourier transform ©,(f).

Specifically, under Gaussian-type decay conditions governed by parameter constants «, 5 > 0
and polynomial order m € Zxq :

- If af > i, then f = 0 almost everywhere on G.

- Ifaf = i, then

Fll,n) = flk,t,z) = (f(k,0,2) + H(k,t,z)) el

where H(k,t,z) is a polynomial in ¢ of degree at most 2m with H(k,0,2) = 0, and is
square-integrable in x.

- Ifaf < i, there exist infinitely many linearly independent functions on G satisfying the
given decay conditions.

“‘latex

Raphaél Beuzart-Plessis (Marseille)

Title: Towards a local trace formula for local symmetric varieties

Abstract: For G a reductive group over a local field of characteristic zero, the local trace
formula of Arthur expresses a truncation of the trace of a convolution operator acting on L?
in two different ways : one in terms of “geometric” distributions, featuring orbital integrals and
certain weighted generalizations thereof, and one in terms of “spectral” contributions, involving
(weighted) characters of irreducible representations.

In this talk, I will explain a generalization of Arthur’s truncation procedure for general
symmetric varieties, as well as a geometric expansion for certain types of symmetric varieties that
we call “coregular”. This includes, in particular, all symmetric varieties of the form G(F)\G(E),
when E//F is a quadratic extension of local fields.

This is based on joint work with Chen Wan. “¢

Abdelhamid Boussejra (Kenitra)

Title: On the L?-range of generalized spectral projectors on vector bundles over rank one
symmetric spaces

Abstract: Let G/K be a rank one Riemannian symmetric space. Let (7, V;) be an irreducible
representation of K, and G X g V; the associated homogeneous vector bundle.

By the Harish-Chandra Plancherel theorem, the space L?(G xx V;) of square integrable
sections decomposes into direct sum of continuous part L2, (G x x V;) and possibly of discrete
part.

Let E; ) be the space of all generalized joint eigensections of the algebra of G-invariant
differential operators on G' X i V. with respect to a finite dimensional representation X x.

There exists a family of linear maps

(@)reary = (Qor) perp
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with
Qn: L(Z:ont(G XK VT) — @ Eo‘,)\a
oeM

such that any f € C°(G x g V;) can be expanded into generalized joint eigensections as

F=Y [ Qorfdx

UEJ/\/[\ a:

In this talk, we shall give an image characterization of the L2-range of the generalized spec-
tral projectors @y, thereby extending the Strichartz conjecture to vector bundles associated to
arbitrary irreducible representations of K.

If time permits, we discuss the example of spectral projectors related to the Hodge—de Rham
Laplacian on real hyperbolic spaces.

Béchir Dali (Bizerte)

Title: An Outline on the Cortex of Nilpotent Lie Algebras

Abstract: In this talk, we consider the open question : is the cortex of the dual of a nilpotent
Lie algebra an algebraic set? We give a partial answer by considering the class of two-step
nilpotent Lie algebra g. For this class of Lie algebras we give an explicit algorithm for finding its
corresponding cortex.

Next we give an example of 7-dimensional (real) nilpotent Lie algebra for which the cortex is
a proper semi-algebraic set in the set of the common zeros of the G-invariant polynomials on g*
namely the I-cortex, where G is the corresponding connected and simply connected Lie group
and g* is its dual.

Finally we study the cortex of a class of nilpotent Lie groups given by a semi-direct product
of abelian groups G := R™ %, V where 7 is the continuous representation of R on the m-
dimensional (real) vector space V' defined by

n
(t1,...,tn) = €exp <Z tiAi>
i=1

with {A1,...,A,} is a set of pairwise commuting nilpotent matrices in R™*".
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Justin Feuto (Abidjan)

Title: Amalgam space on space of homogeneous type and the Hardy—Littlewood maximal
operator

Abstract: We study the boundedness of the maximal Hardy-Littlewood operator on an amal-
gam of Lebesgue spaces defined on homogeneous spaces.

Hidenori Fujiwara (Fukuoka)

Title: Monomial representations of type I solvable Lie groups

Abstract: We would like to extend our previous results from exponential to type I solvable Lie
groups (Joint work with Ali Baklouti).



Volker Heiermann (Marseille)

Title: On the determination of unramified spherical special automorphic representations

Abstract: The talk will be on the determination of special representations (i.e. square integrable,
but not cuspidal) in the subspace of square integrable automorphic forms generated by spherical
functions. This takes part of a joint project with M. DeMartino et E. Opdam.

Junko Inoue (Tottori)

Title: Holomorphically induced representations of some nilpotent Lie groups

Abstract: Let G = expg be a simply connected nilpotent Lie group with Lie algebra g, and
f € g* be a real linear form.

Taking a complex subalgebra b of the complexification of g such that f([h,h]) = {0}, we
define a holomorphically induced representation p of G as a subrepresentation of a monomial
representation associated with the subgroup exp(hNg) and the unitary character x of exp(hNg)
satisfying dy =i f.

In this talk, we are concerned with some cases such that the space h + b is not necessarily a
subalgebra. We shall treat examples where the subspace (h+h)Ng generates the Lie algebra g and
discuss conditions of non-vanishing of p and Frobenius reciprocity in the sense of distributions.

Jean Bosco Kayoya (Burundi)

Title: The Zeta Functional Equation for Jordan Algebras of Type III

Abstract:
Let W be a simple Euclidean Jordan algebra and let a be an involution of W. Writing

W=Wwtrew-,
the modification of W associated with « is the real Jordan algebra
We=W"aiWw .

In the classification of simple real Jordan algebras obtained through involutions, Type III is
characterized by the fact that W™ is simple while its rank 7 is strictly smaller than the rank r
of W. In fact,

r = 27"0.

This rank-doubling phenomenon is the essential structural feature distinguishing Type III from
Type II.

The purpose of this work is to study the functional equation of the zeta integrals associated
with the Type III modification W. The problem goes back to a conjecture formulated at the
end of my doctoral thesis, defended in 1993. That conjecture, concerning the zeta distributions
and their Fourier transform, has remained open despite several attempts to resolve it.

The present approach combines the structure of the involution «, the decomposition W =
W+ @ W, and the specific Peirce decomposition arising from the simple algebra W*. The
Type III condition (r = 2rg) leads to a structure of the generalized power functions and of the
associated zeta integrals that is different from the Type II case. We investigate how this structure
is reflected in the analytic continuation, the Bernstein-type identities, and the gamma factors
occurring in the functional equation.



More precisely, for a Schwartz function f, we consider zeta distributions of the form

Z(f.5) = /O Au()f(x) de,

where O denotes the relevant open orbit and Ay is the generalized power function associated with
the Jordan structure. The main question is to determine the precise relation between Z(f, s) and
the zeta distribution associated with the Fourier transform f, and to identify the transformation
of the parameter s and the corresponding gamma factor in the Type III setting.

The results are intended to provide a resolution, or a decisive reformulation, of the conjecture
formulated in 1993 and to clarify the role played by the Type III involution in the functional
equation of zeta distributions on non-Euclidean Jordan algebras.

Kangni Kinvi (Abidjan)

Title: On delta-Bochner theorem

Abstract: Let G be a locally compact group, K a large compact subgroup of G and d an
arbitrary class of irreducible unitary representations of K. In this talk, before giving an extension
of Bochner theorem, we’ll construct the spherical Fourier transform according to the unitary dual
of K , construct the p — d-spherical grassmannian using a generalized Abel transform and study
a relationship with disintegration of representations.

Toshiyuki Kobayashi (Tokyo)

Title: Hidden Symmetry and Spectral Analysis on Locally Symmetric Spaces beyond the
Riemannian Setting

Abstract: Branching problems in representation theory ask how irreducible representations
behave upon restriction to subgroups. The problem becomes particularly challenging when the
representations are infinite-dimensional and the subgroup is non-compact. In this talk, I will
discuss applications of branching laws to spectral analysis on standard locally symmetric spaces,
extending beyond the classical Riemannian setting. Recent advances have addressed several chal-
lenges in global analysis with indefinite metrics, largely due to progress in the branching theory of
infinite-dimensional representations of reductive groups. These developments are closely related
to geometric structures with hidden symmetries on certain spherical varieties. I will highlight
several key ideas and perspectives while avoiding technical details as much as possible. The talk
is a continuation of a three lectures given the previous week, but no prior attendance is assumed.

Khalid Koufany (Nancy)

Title: Group and multiplication invariant subspaces

Abstract: This talk addresses a question posed by Adam Koranyi and is based on ongoing joint
work with Genkai Zhang.

Let G = SU(1,1), or more generally its universal covering group, acting on the unit disc D.
Let K C G denote the stabilizer of the origin.

Consider the representation U induced, in the sense of Mackey, by a unitary character of
K, realized as a multiplier representation on an L?-space of functions on . Let M, denote the
operator of multiplication by the coordinate function z.



The subspace of holomorphic functions is invariant under both U and M. Koranyi’s question
is whether it is the only nontrivial proper closed subspace with this joint invariance property.
In this talk, I will discuss this problem and present an answer to Koranyi’s question.

Ajay Kumar (Delhi)

Title: LP-Gabor transform norm on locally compact groups
Abstract: We study the LP-Gabor transform Gy, f for f € LP(G), window function ¢ € L(G),
l<p<2andq= Ll’ where G is a locally compact group of type I which is separable and
p—

unimodular.
Next, we discuss the LP-Gabor transform norm given by

IGP(@)]| = sup {”GM} <1

a0 UL Ilpll9llg
and establish that ||GP(G)|| = 1 if and only if G has a compact open subgroup. This provides us
several classes of non-abelian groups G having ||GP(G)|| = 1.

We show that
|GP(R" x K)[| = (Ap)",

where K is a compact subgroup of Aut(R™) and

1 1

A, =pZ>q 2.
If N is a closed normal subgroup of G such that G/N is compact, then we have
IGP(@G)] < [|[GP(N)]-
Also, for any compact normal subgroup K of GG, we have
IGP(G/E)|| < 1GP(G)]I.

These results allow us to explicitly compute ||GP(G)|| for several classes of groups including
groups in [F'C]~ N [SIN]~, the Heisenberg group over p-adic numbers €2, b, x R™ x Q,,

10
hs/N, N=<1]0 1 nezy,
0 0

— o 3

bn X D, by, X R™ x D, (h, x D) x K, (h, x R™) x K, where b, is the Heisenberg group, D is a
discrete group of type I and K is a compact group. Bounds for connected and simply connected
nilpotent Lie groups can also be obtained.

Abdenacer Makhlouf (Mulhouse)

Title: On restricted Lie triple systems

Abstract: Lie triple systems are relevant in the study of symmetric spaces. The aim of this
talk is to introduce the theory of Lie triple systems in positive characteristic. We discuss some
constructions, representations, restricted Rota—Baxter operators, cohomology and deformations.
This talk is based on joint works with Jon Beristain.



Dominique Manchon (Clermont)

Title: Post-Lie algebras, post-groups and post-groupoids

Abstract: Post-groups were introduced in 2023 by C. Bai, L. Guo, Y. Sheng and R. Tang. They
are closely related to skew-braces (L. Guarnieri and L. Vendramin, 2017) and braided groups
(J.-H. Lu, M. Yan, and Y. Zhu, 2000). Post-Lie algebras, introduced by B. Vallette in 2007, are
to post-groups what Lie algebras are to groups. Post-groupoids have been recently introduced by
Y. Li and Y. Sheng. I shall give a detailed account of these notions, and outline an application to
geometric numerical integration via the Butcher post-groupoid. Based on a joint work in progress
with Eugen Bronasco, Ludwig Rahm and Gilles Vilmart.

Norbert Mahoungou Moukala (Brazzaville)

Title: Représentations d’algébres de Lie-Rinehart gén éralisées

Abstract: The notion of a Lie-Rinehart algebra, introduced by Herz [1], provides an algebraic
framework that generalizes the concept of a Lie algebroid [3|. Subsequently, Huebschmann |2]
developed the theory of Lie-Rinehart algebras systematically and highlighted their significant
role in algebraic and differential geometry, particularly in Poisson geometry.

In this talk, we introduce and study generalized Lie-Rinehart algebras [4] as a natural ex-
tension of Lie-Rinehart algebras, and we present several examples illustrating their structure
and geometric significance. We then introduce the notion of a representation of a generalized
Lie-Rinehart algebra and develop several constructions. We establish a natural one-to-one cor-
respondence between representations of generalized Lie-Rinehart algebras and modules over
generalized Lie-Rinehart algebras.

Keywords : First-order differential operators, Generalized Lie-Rinehart algebras, Representa-
tions, Modules.
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Salah Mehdi (Metz)

Title: Representation theoretic symplectic Dirac operators

Abstract: After introducing the standard Dirac operators and reviewing some of their key
properties in representation theory, we will define symplectic Dirac operators. We will explain how
they differ from their standard counterparts, describe an analogue of Parthasarathy’s inequalities,
and derive a criterion for unitarity. These results are part of ongoing joint work with D. Ciubotaru,
G. Liu and N. Prudhon.



Aboubacar Nibirantiza (Burundi)

Title: Geometric quantization of coadjoint superorbits and Schrédinger—Fock representations
of the Heisenberg supergroup Hmin
Abstract: In the framework of Kirillov’s orbit method for nilpotent supergroups, coadjoint su-
perorbits of the Heisenberg supergroup naturally carry supersymplectic structures arising from
the Kirillov—Kostant—Souriau form. Their geometric quantization provides a geometric realiza-
tion of the irreducible unitary representations of the Heisenberg supergroup. In particular, after
choosing an appropriate polarization, the resulting quantum state space is identified with

L*(R™) ® A*(C"),

combining the bosonic Schrodinger representation with the fermionic Fock representation. Thus
hI" provides the simplest geometric model combining bosonic and fermionic quantization. The
bosonic sector reproduces the canonical commutation relations, while the fermionic sector ge-
nerates a Clifford algebra through anticommutation relations. This construction shows that
Schrédinger—Fock representations arise naturally as the geometric quantization of coadjoint su-
perorbits, thereby providing a deep connection between supergeometry, supersymplectic struc-
tures, and the representation theory of nilpotent supergroups. We begin by explicit calculations
for the case m = n = 1 and generalize to arbitrary values of m and n.

Nicolas Prudhon (Metz)

Title: Connes Kasparov isomorphism and lowest K-types

Abstract: Given a connected linear real reductive group G, Connes and Kasparov defined in
the early eighties a map that associates to a (virtual) representation V' of its maximal compact
subgroup K the G-index of the Dirac operator on G/K twisted by V— an element of the K-
theory group of the reduced C*-algebra of G and they conjectured it was an isomorphism. In
1987, Wassermann announced in outline a proof of this conjecture, using representation theory.
Clare, Higson, Song, and Tang finally explained this proof in full detail in 2023. Their proof is
divided into two parts. First, the structure of the reduced C*-algebra is detailed using Harish-
Chandra’s completeness theorem and the theory of Knapp-Stein operators. This structural result
then yields the identification of generators of its K-theory. Second, the theory of Vogan’s lowest
K-types is used to compute the G-index map in terms of these generators. In this talk, we will
explain how one can switch the order of these two parts,leading to a reduction of the proof
of the conjecture to lower-dimensional subgroups of G' (which may not be compact)and to the
understanding of some representations of those subgroups. This amounts to establishing abstract
isomorphisms between certain ideals of the reduced C*-algebra of these subgroups and that of
G. Finally, we geometrically construct a homomorphism between the K-theory of the ideals in
question that concretely realizes these abstract isomorphisms, providing a construction parallel
to cohomological induction. This is a work in progress with A. Afgoustidis.

Aymen Rahali (Monastir)

Title: On Visible Actions in Cartan Motion Groups

Abstract: Visible actions, introduced by Toshiyuki Kobayashi, provide a geometric framework
with important applications to representation theory and complex geometry.

In this talk, we study strongly visible actions in the setting of Cartan motion groups. Our
main result is a characterization of the closed subgroups whose actions on the complexified
Cartan space are strongly visible.

10



The proof relies on the geometry of group orbits and the existence of suitable slices. This
characterization sheds new light on the interplay between the geometry of Cartan motion groups
and the theory of visible actions, and opens the way to further applications in representation
theory.

Hedi Regeiba (Gabes)

Title: THE C*-ALGEBRAS OF SOME LIE GROUPS FORMED BY A SEMI-DIRECT
PRODUCT

Abstract: This work is devoted to the study and description of the C*-algebras associated with
certain Lie groups constructed as semi-direct products. The presentation focuses on two main
problems : the description of the C*-algebra of the Heisenberg motion groups

G, =T"x H,,
and, more generally, the description of the C*-algebra associated with a semi-direct product

KxA,

where K is a compact group acting on an abelian locally compact group A.

Atsumu Sasaki (Tokai)

Title: Weyl group of reductive real spherical homogeneous spaces of one-dimensional fiber
bundle type

Abstract: It is well known that Cartan decompositions and Weyl groups play fundamental
roles in harmonic analysis on semisimple symmetric spaces.
For reductive real spherical homogeneous spaces, which form a broad class containing semi-
simple symmetric spaces, the existence of Cartan decompositions has recently been established.
In this talk, we study reductive real spherical homogeneous spaces of one-dimensional fiber
bundle type. We give an explicit description of Cartan decompositions for such spaces. Moreover,
we introduce the corresponding Weyl groups and determine their group structures.

Birgit Speh (Cornell)

Title: Branching problems, translation functors and applications

Abstract: I am presenting joint work with Professor Kobayashi. We worked out a new approach
to symmetry breaking for pairs of real forms of (GL(n,C),GL(n — 1,C)).

Translation functors are powerful tools for studying families of representations of a single
reductive group G. However, when applied to a pair of groups G D G’, they can significantly
alter the nature of symmetry breaking between the representations of G and G’, even within the
same Weyl chamber of the direct product group G x G’.

We introduce the concept of fences for the interleaving pattern, which provides a refinement
of the usual notion of “walls of Weyl chambers. We then establish a theorem stating that the mul-
tiplicity remains constant unless these fences are crossed, together with a new general vanishing
theorem for symmetry breaking.
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Sundaram Thangavelu (Bengaluru)

Title: A Fourier transform for operators

Abstract: Using an irreducible unitary representation of the twisted Heisenberg group acting on
twisted Fock spaces we define a Fourier transform on the space of all Hilbert—Schmidt operators
acting on L?(R™). We describe some of the main features of this transform including an analogue
of Hardy’s theorem.

Jorge Vargas (Cordoba)

Title: Symmetry breaking operators for Discrete Series

Abstract: We fix a connected simple Lie group G and H C G a closed reductive, connected
subgroup. For a unitary irreducible representation (w, V') of G, a symmetry breaking operator S
is an intertwining map from resg (V') into an irreducible H-factor (p, U). When V, U are realized
as spaces of smooth sections of homogeneous vector bundles, T. Kobayashi has defined and
studied the concept of representing S as a differential operator. In the realm of square integrable
representations in joint work with B. Orsted we have shown : a) Whenever (7, V') admits a nonzero
symmetry breaking operator represented by a differential operator, then, resy (V') is discretely
decomposable. Besides, if every symmetry breaking operator is represented via a differential
operator, then, resy (V') is H-admissible. b) Whenever (G, H) is a holomorphic symmetric pair,
the associate pair (G, Hy), allow us to define the concept of normal derivative symmetry breaking
operator. We have that if every symmetry breaking operator is represented via normal derivative,
then, except for g 2 su(m,n),m > 1,n > 1, [[p;,pgo],ph_o] = {0}, and the lowest K-type of 7 is
one dimensional. The talk will be centered on the existence or non existence of normal derivative
operators, we will present the basic concepts. Our results complement the work of Kobayashi-
Pevzner and Nakahama.

Robert Yuncken (Nancy)

Title: Harish-Chandra’s principle via the Satake groupoid

Abstract: In his programme classifying the tempered dual of a real reductive group, one of
Harish-Chandra’s most important observations was the principle that every tempered irreducible
representation is either a discrete series representation (mod centre) or else is a subrepresentation
of a parabolically induced representation from a Levi subgroup. The point of this talk is to show
that this spectral decomposition can be deduced rather easily from a geometric decomposition
of a Lie groupoid. The groupoid is called the Satake groupoid because it is built from the Satake
compactification of G/K. (Joint work with J. Bradd and N. Higson.)

Oshima Yoshiki (Tokyo)

Title: Existence and non-existence of discrete series for homogeneous spaces

Abstract: When a real reductive Lie group G acts transitively on a manifold X, an irreducible
subrepresentation of the unitary representation L?(X) is called a discrete series representation
of X.

While the discrete series plays a central role in harmonic analysis on symmetric spaces, its
behavior on general homogeneous spaces is less understood. In this talk, we discuss conditions
for the existence and non-existence of discrete series for general homogeneous spaces.
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We provide a sufficient condition for existence in terms of coadjoint orbits and a sufficient
condition for non-existence derived from Benoist and Kobayashi’s work on tempered homoge-
neous spaces. We also illustrate these conditions in the case where G = SL(n,R).

This talk is based on joint works with Benjamin Harris and with Kazushi Maeda.

Tanaka Yuichiro (Tokyo)

Title: Visibility, Coisotropicity, and Sphericity on Flag Manifolds and Applications to Multiplicity-
Free Representations
Abstract: A unitary representation of a locally compact group is multiplicity-free if each irre-
ducible representation occurs with multiplicity at most one in its irreducible decomposition.

In order to understand multiplicity-free phenomena from a geometric viewpoint, T. Kobaya-
shi introduced the theory of visible actions for holomorphic actions of Lie groups on complex
manifolds. This theory provides a unified framework for many known examples and produces new
ones through Kobayashi’s propagation theorem of the multiplicity-freeness property for visible
actions.

In this talk, I will discuss some relationships among visibility, coisotropicity, and sphericity
for reductive group actions on flag manifolds. I will also explain how these geometric properties
can be applied to representation theory via a cohomological version of Kobayashi’s propagation
theorem.
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