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O0000000000O070On some decomposition theorems for symmetric
varieties over p-adic fields”

In this talk we explain the notion of symmetric varieties, how it relates to the
relative trace formula, and give some decomposition theorems that are useful for

the harmonic analysis on such varieties.
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0000 00D00O0D0O”Anti-spherical discrete series of affine Hecke algebras
of type C and its application”

We explain the classification of some particular kind of irreducible representa-
tions of affine Hecke algebras of type C, called anti-spherical discrete series, by
means of the eDL/DLL correspondences.



If time allows, we will see its application to the Heckman-Opdam theory on the
Lieb-McGuire system (an integrable system with delta-function potential and a
boundary condition).

(This is a joint work with Dan Ciubotaru.)
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Khalid Koufany(] Nancy 0 O [0 ”The Schwarzian derivative and the con-
formal geometry of symmetric spaces of Cayley type”

Let M = G/H be a symmetric space of Cayley type and let g be a G-invariant
metric on M. We study the group Conf(M) of conformal diffeomorphisms of
(M, g), in particular the boundary behavior of the conformal factor 7y for f €
Conf(M) and f*g = 77g. This implies a generalization of the classical Schwarzian
derivative.
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Let C, (resp. C,) be the Clifford algebra of a positive definite real quadratic
form in p (resp. ¢) variables. For a representation p of C), ® C,, we can associate
a homogeneous polynomial P of degree 4 on the representation space of p having
the property

the Fourier transform of the complex power | P|® coincides with | P|~™/4=*

(m=the degree of p) with an explicit gamma factor.

According to the theory of prehomgeneous vector spaces, the basic relative invari-
ant of an irreducible regular prehomogeneous vector space satisfies the property
above. However the polynomials P are not necessarily relative invariants of any
prehomogeneous vector spaces. It is a conjecture that the polynomials P are rel-
ative invariants of prehomogeneous vector spaces only for quite few exceptional
cases. In this talk, we discuss the structure of the group of linear transformations
that leave P invariant.
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Uuganbayar Zunderiyall [0 0 O O O 0O ” Generalized Gelfand’s hypergeo-
metric systems”

We give a combinatorial formula of the dimension of global solutions to a gener-
alization of Gelfand hypergeometric system, where the quadratic differential oper-
ators are replaced by higher order operators. We also derive a polynomial estimate
of the dimension of global solutions for the case in 3 x 3 variables. We show that
the space of solutions of this generalized system near a generic point is infinite
dimensional for some cases. This is joint work with H.Ochiai(Nagoya Univ.).
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O0000000O00O0O0O”Factorization of Shapovalov determinants of Drin-
feld doubles, and a topic on Lie tori”



In Lusztig’s way, for any additive group ‘bi-homomorphism’ y : Z¢ x Z' —
k™, a ‘generalized quantum group’ U(y) over a field k is defined. This can be
Lusztig’s finite dimensional quantum group u¢ at a root ¢ of unity, as well as an
(ordinary or super) quantum group, for some y. Heckenberger and the speaker
got a factorization formula of the Shapovalov determinants of ‘almost all’ finite
dimensional (or finite type) U(y) (arXiv:0810.1621). In the talk, the speaker
explains this result and a join work with S. Azam and M. Yousofzadeh about

presentations of a class of infinite dimensional Lie algebras, called Lie tori.

00000000000 0ODO” Logarithmic derivative and Capelli identities”
Let t;; (1,7 = 1,...,n) be variables. Set T = (t;;) and dT = (dt;;), where dt,;
denotes the partial differential operator with respect to t;;. The Capelli identity
det(T") det(dT') = det(T"dT + diag(n — 1,n — 2,..,0)), where 7" is the transposed
matrix of 7', can be interpreted as a non-commutative analogue of the product
formula of determinants.
One of the results of this talk is a generalization of the Capelli identity in the

sense of the product formula, which have NO diagonal shifts:
det(dT) det(T") det(dT) ...det(T") det(dT) = det(dT T"dT ... T'dT).

As a corollary to the formulas given in the talk, we can compute the b-functions
of the relative invariants of the prehomogeneous vector spaces associated to the
equi-oriented quivers of type A. Though this b-function is already known using
the result of F. Sato and Sugiyama, our computation reveals the relation of the
b-function with the Capelli identities.



