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Cohomology of line bundles
Henning Haahr Andersen
Unwersity of Aarhus
mathha@imf.au.dk

This will be a survey of some of the known results on cohomology of line
bundles on flag varieties and their quantized analogues. At the same time
we shall call attention to several open questions concerning these. Moreover,
we shall show how a certain related problem is connected with line bundle
cohomology on the corresponding cotangent bundle where the situation is wide
open even in characteristic zero.

Representation type of Hecke algebras and the Poincare polynomial
Susumu Ariki

RIMS, Kyoto university

ariki@kurims.kyoto-u.ac.jp

In this talk, T will explain my result how the Poincare polynomial of the Weyl
group controls the representation type of the corresponding Hecke algebra.

Cohomology for Frobenius kernels

Christopher P. Bendel

Unwversity of Wisconsin-Stout

bendelc@uwstout.edu

Coauthors: Daniel K. Nakano (University of Georgia), Cornelius Pillen (Uni-
versity of South Alabama)

Let GG be a simple algebraic group over an algebraically closed field & of char-
acteristic p > 0 and G, denote the rth Frobenius kernel of G. For p larger than
the Coxeter number, an elegant formula was found by Andersen and Jantzen
for the Gi-cohomology of standard induced modules in all degrees. This talk
will present recent computations of first and second cohomology groups for small
primes and higher Frobenius kernels. For GGy, the generic answer in fact holds for
most primes. The computations for GG, are made by computing B,-cohomology
groups of simple B-modules for a Borel subgroup B of G. Also used are compu-
tations of ordinary Lie algebra cohomology of the Lie algebra of the unipotent
radical of B for small primes.



Varieties of Nilpotent Matrices for Simple Lie Algebras: Restricted
Nullcones and Support Varieties

Brian D. Boe

Unwersity of Georgia

brian@math.uga.edu

Coauthors: University of Georgia VIGRE Algebra Group

In this talk T will survey recent results on determining subvarieties of the
nullcone of a simple Lie algebra g. One example of such a variety is the restricted
nullcone, which arises as the spectrum of the cohomology ring for the restricted
Lie algebra cohomology of g. We have completed the determination of the
restricted nullcone for all primes. Other examples are the support varieties
of Weyl modules. T will discuss recent progress in computing these support
varieties over arbitrary characteristic.

Endotrivial modules for finite groups of Lie type
Jon F. Carlson

Unwersity of Georgia

jfcCmath.uga.edu

Coauthors: Nadia Mazza and Daniel Nakano

This is a report on joint work with Nadia Mazza and Dan Nakano. Let G
be a finite group and k a field of characteristic p > 0. A kG-module is and
endotrivial module provided homy (M, M) = k @ P where P is a projective
module. Among other things, the endotrivial modules form a part of the Picard
group of self-equivalences of the stable category of kG-modules. Recently, the
first author and Jacques Thévenaz completed a classification of the endotrivial
modules over p-groups. Building on this work the authors obtain a classification
of the endotrivial modules over groups finite of Lie type including the twisted
types. A major part of the project is determining which endotrivial modules
for the Borel have endotrivial Green correspondents. We show that Alperin’s
formula for the torsion-free rank of the group of endotrivial modules holds even
when the group is not a p-group.



Derived equivalences between blocks of GL(n)
Joe Chuang

Unwersity of Bristol, UK
Joseph.Chuang@bris.ac.uk

Coauthors: Raphael Rouquier (Paris VII)

Raphael Rouquier and T completed a proof of Broue’s abelian defect group
conjecture for symmetric groups using derived equivalences arising from ‘sl(2)-
categorifications’. I will describe analogous derived equivalences between blocks
of rational representations of GL(n).

Generators and relations for generalized ¢-Schur algebras
Stephen Doty

Loyola University Chicago

doty@math.luc.edu

Generalized Schur algebras were defined by Donkin by truncating the repre-
sentation theory of an algebraic group (or its hyperalgebra) at a finite ideal in
the dominant weight poset. These finite-dimensional algebras provide a broad
class of quasihereditary algebras closely connected with fundamental problems
in Lie theory and finite groups.

In this talk T will outline a presentation for such algebras (and their quanti-
zations) via generators and relations, inspired by Lusztig’s ”modified form” of
a quantized enveloping algebra. This extends earlier work from type A to arbi-
trary (finite) type. As a result the generalized Schur algebras inherit a canonical
basis. This yields in particular an easy new proof of the (known) fact that these
algebras are quasihereditary.

Strong monomial basis property and canonical basis for a cyclic quiver
Jie Du

Unwersity of New South Wales

j.-du@unsw.edu.aun

This is a report based on a series of papers with Bangming Deng (and Jie
Xiao). We investigate the correspondence between the isomorphism classes of
nilpotent representations of a cyclic quiver and the orbits in the corresponding
representation varieties. Using generic extensions we endow the set M of such
isoclasses with a monoid structure and identify the submonoid M, generated
by simple modules. On the other hand, we use the partial ordering on the
orbits (i.e., the Bruhat-Chevalley type ordering) to induce a poset structure on
M and describe the poset ideal generated by an element of the submonoid M,
in terms of the existence of a certain composition series of the corresponding
module. As applications of these results, we obtain a systematic description



of many monomial bases for any given quantum affine sl,,. We then use this
strong monomial basis property to introduce a new integral PBW-like basis for
the Lusztig Z[v, v=1]-form of Ut and further to present an elementary algebraic
construction of the canonical bases for both the Hall algebra of a cyclic quiver
and the +-part UT of the quantum affine sl,,.

m-points for finite group schemes
Eric Friedlander

Northwestern University
eric@math.northwestern.edu

I shall present joint work with Julia Pevtsova in which we provide a general-
ization to all finite group schemes over a field k of characteristic p > 0 of “cyclic
shifted subgroups” for elementary abelian p-groups. The space TI(G) of m-points
is homeomorphic to the homogeneous prime ideal spectrum of H*(G, k), and
leads to the useful invariant M — TI(G)pr for arbitrary G-modules. As an
application, we determine the thick, tensor-ideal subcategories of stmod(G).

Fixed point functors for symmetric groups and Schur algebras.
David J. Hemmer

Unwersity of Toledo

david.hemmer@utoledo.edu

We will present work on the representation theory of the symmetric group
and Schur algebra. We prove that for partitions with first row less than p, first
row removal induces an injection on the Ext' space between the corresponding
irreducibles. We conjecture this to hold for arbitrary partitions. If true this
conjecture would imply the Kleshchev-Martin conjecture than in characteristic
> 2 there are no self-extensions between simple modules. We also discuss an
interesting fixed-point functor that arises in the proof.



Nilpotent Orbits in Restricted Symmetric Spaces

Terrell L. Hodge

Western Michigan University

terrell.hodge@wmich.edu

Coauthors: Joe Fox (Western Michigan University), Brian Parshall (University
of Virginia)

Let G be a reductive algebraic group over an algebraically closed field of
characteristic p not 2, and let 8 €
operatornameAut(G) be an involution with fixed-point subgroup K = G?. The
Lie algebra g = Lie(G) of G decomposes as a direct sum g = ¢ @ p, where ¢ =
Lie(K) and p identifies with the tangent space at the identity to the symmetric
space G/K. The algebraic group K acts on p, and when p > 2, the restricted
Lie algebra structure on g induces a restricted Lie triple system structure on
the infinitesimal symmetric space §.

When k& = C, the K-orbits on the nullcone A (p) = A(g) N p have been
classified (e.g., when g is semisimple, and G is its adjoint group). They figure
prominently in a number of settings, due to the associated classification of real
nilpotent orbits of a real Lie group via a bijection of Sekiguchi. Applications
include the study of the associated varieties of Harish-Chandra modules and
the coadjoint orbit method for real reductive groups, and generalizations of the
Robinson-Schensted correspondence a la Steinberg.

This talk will present a partition-type classification, when p > 2, of the
nilpotent K-orbits in the infinitesimal restricted symmetric spaces p for groups
G of classical type, and will discuss some related issues. The results in these
cases are of further interest for several reasons, including the following. The
classification involves some neat, but perhaps not generally well-known, matrix
results. The determination of the K-orbits on A '(p) (and some results about
their closures) leads to a very concrete description of the restricted nullcone
Ni(p) = Ni(g) N p; one application of this is to simplify the difficult problem
of determining the support variety of a Gj-module V|, when V is also a finite-
dimensional modular Harish-Chandra module. Also, knowledge of A (p) may
make it possible to determine a cohomological interpretation of this restricted
nullcone in terms of modules for the Lie triple system p.

Representations of reduced enveloping algebras and cells in the affine
Weyl group

J.E. Humphreys

U. Massachusetts, Amherst

jeh@math.umass.edu

Let G be a semisimple algebraic group over an algebraically closed field
of characteristic p > 0, and let g be its Lie algebra. The crucial Lie algebra
representations to understand are those associated with the reduced enveloping
algebra U, (g) for a “nilpotent” x € g*. We conjecture that there is a natural



assignment of simple modules in a typical block to left cells in the affine Weyl
group W, (for the dual root system) which lie in the two-sided cell corresponding
to the orbit of x in Lusztig’s bijection. This should respect the actions of the
component group of Cg(x) and fit naturally into Lusztig’s enriched bijection
which also involves characters of Cg(x). Some evidence will be described in
special cases.

Crystals and Tensor Products in Category O
Dijana Jakelic

Unwersity of California, Riverside
jakelic@math.ucr.edu

Coauthors: Vyjayanthi Chari, Adriano A. Moura

The theory of crystal bases has proved to be a powerful tool in the study of
integrable representations of quantized Kac-Moody Lie algebras. In particular,
crystal bases can be used to compute the tensor product decomposition into
irreducibles. In this work we approach the problem of describing the tensor
product decomposition of representations belonging to BGG category O into
indecomposables (since the category is not semisimple). We give a definition
of crystals adapted for studying the indecomposables of 0. We then define a
tensor product rule for these crystals and prove it describes the decomposition
of the tensor product of the corresponding representations in the case of U, (sls).

Localization of D-modules in positive characteristic
Masaharu KANEDA

Osaka City University

kaneda@sci.osaka-cu.ac.jp

Coauthors: Yoshitake HASHIMOTO and Dmitriy RUMYNIN

Let X be a smooth variety over an algebraically closed field k and Diff the
sheaf of k-algebras of differential operators on X. We say that the localization
theorem for Diff-modules holds iff there is an equivalence between the category
of coherent Diff-modules and that of T'(X,Diff)-modules of finite type.

A celebrated theorem of Beilinson and Bernstein asserts that in characteristic
0 the localization theorem for Dz ff-modules holds on the flag variety. In positive
characteristic, however, Kashiwara and Lauritzen have found its failure in SLs.

In positive characteristic Diff admits a filtration by D(™) = Modo ., (Ox,0x),
m € N, where X(m+1) is the (m 4 1)-st Frobenius twist of X. Each D{™) admits
a lift D" Berthelot’s ring of arithmetic differential operators of level m. Then
the localization theorem on the flag variety survives as a derived equivalence:
Bezrukavnikov, Mirkovic and Rumynin have recently established an equivalence
of the derived category of coherent D(®)-modules and the derived category of



F(X,D(O))—modules of finite type if the characteric is larger than the relevant
Coxeter number.

We will show that the derived localization theorem holds for D(")-modules
on the projective space P} iff n < p™*+!. This is a joint work with Hashimoto
Yoshitake and Dmitriy Rumynin.

Mirkovic-Vilonen cycles and polytopes
Joel Kamnitzer

Unwersity of California, Berkeley
jkamnitz@math.berkeley.edu

Mirkovic-Vilonen showed that certain subvarieties of the Affine Grassma-
nian, called Mirkovic-Vilonen cycles, index bases for representations of complex
semisimple groups. Anderson observed that to each MV cycle, it 1s possible
to associate its moment map image, called a Mirkovic-Vilonen polytope. He
showed that these polytopes can be used to count tensor product multiplicities.
Later, Anderson-Kogan gave a description of the MV cycles and polytopes in
type A.

Here, we give a uniform description of the MV cycles and polytopes for all
complex semisimple groups. Our description is in terms of the combinatorics
developed by Berenstein-Zelevinsky in their tensor product multiplicities paper.
However, our work does not rely on their results and so it gives a new proof
of their tensor product multiplicity formula. Using our results, we are able
to prove a conjecture of Anderson-Mirkovic describing how the MV polytopes
change under the Braverman-Gaitsgory crystal structure.

Crystal bases for quantum affine algebras and combinatorics of young
walls

Seok-Jin Kang

Korea Institute for Advanced Study

sjkang@kias.re.kr

In this talk, we will introduce combinatorics of Young walls and give a real-
ization of crystal bases for integrable representations of quantum affine algebras
in terms of reduced proper Young walls.



On the Structure of Finite I/-Algebras of Type A
Alexander Kleshchev

Unwersity of Oregon

klesh@darkwing.uoregon.edu

To every nilpotent orbit in a complex reductive finite dimensional Lie alge-
bra g, Premet associates an algebra W which can be considered as a filtered
deformation of the algebra of functions on the corresponding Slodowy slice. In
fact, W is defined as an endomorphism algebra of the corresponding generalized
Gelfand-Graev module. In this talk we will discuss the structure of W for the
case g = gl(N).

Exceptional groups, Jordan algebras, and higher composition laws
Sergei Krutelevich

Unwversity of Ottawa

sergei.krutelevich@science.uottawa.ca

We consider representations associated to maximal parabolic subgroups of
exceptional algebraic groups. There is a construction due to H. Freudenthal,
that allows one to construct the same pairs (group, module) starting with a
vector space with an admissible cubic form.

We use the Freudenthal construction to study integer orbits of these repre-
sentations, and show how they are related to higher composition laws in number
theory. (Higher composition laws are recent generalizations of Gauss’s law of
composition of binary quadratic forms).

Crystal Structures Arising from Representations of GL(m|n)
Jonathan Kujawa

Unwersity of Georgia

kujawa@math.uga.edu

We will present results in the modular representation theory of the super-
group G'L(m|n). Working over a field of arbitrary characteristic, we show that
the explicit combinatorics of certain crystal graphs describe aspects of an ana-
logue of the BGG category O. Furthermore, our approach accounts for the fact
that GL(m|n) has non-conjugagate Borel subgroups. As a result, Serganova’s
odd reflections give rise to canonical crystal isomorphisms.



Affine quivers of type A, and canonical bases

Yigiang L1

Kansas state unwersity, Cardwell Hall, Manhattan, KS 66502
yqli@math.ksu.edu

Let @ be an affine quiver of type A, and C = (@;;) be the symmetric
generalized Cartan matrix associated to ). Let U~ be the negative part of the
quantized enveloping algebra attached to C. In terms of perverse sheaves on the
moduli space of representations of a quiver,Lusztig constructed US? = U@ U~
geometrically and gave a canonical basis B for U~ at the same time. The simple
perverse sheaves which gives the canonical basis B are defined abstractly in
general. For two special orientations, cyclic and the orientation defined in terms
of McKay correspondence, Lusztig gave a concrete description of those simple
perverse sheaves. In this talk T will describe the canonical bases in concrete
terms of the simple perverse sheaves on certain algebraic varieties arising from
the representation category of the quiver for arbitrary orientations.

Optimal S7(2)-homomorphisms
George McNinch

Tufts University
mcninchg@member.ams.org

Let G be a semisimple group over an algebraically closed field of very good
characteristic for G. In the context of geometric invariant theory, G. Kempf
has associated optimal cocharacters of G to an unstable vector in a linear G-
representation. If the nilpotent element X of Lie(G) lies in the image of the
differential of a homomorphism SL(2) — G, we say that homomorphism is
optimal for X, or simply optimal, provided that its restriction to a suitable
torus of SL(2) is optimal for X in Kempf’s sense.

The talk will discuss properties of such optimal homomorphisms. For ex-
ample: any two SL(2)-homomorphisms which are optimal for X are conjugate
under the connected centralizer of X; if G is defined over the (arbitrary) subfield
K of k, and if the K-rational nilpotent element X of Lie(G)(K) has pth power
0, there is an optimal homomorphism for X which is defined over K.



Beilinson-Bernstein localization for quantum groups at roots of unity
Ivan Mirkovic

Unwersity of Massachusetts, Amherst

mirkovic@math.umass.edu

Coauthors: Bezrukavnikov Roman, Rumynin Dmitriy

Modular representation theories afford a localization to flag varieties. Our
previous work concerned Lie algebras in positive characteristic. This continua-
tion deals with representations of quantum groups at roots of unity. The results
are largely the same.

Affine Lie algebra representations and multisum identities of Rogers-
Ramanujan type

Kailash C. Misra

North Carolina State Unwersity, Raleigh, NC 27695-8205
misra@math.ncsu.edu

Coauthors: Haisheng Li, William Cook

We consider the affine Lie algebra of sl(n) type. Tt is known that the level
k irreducible representation L(kAg) for this affine Lie algebra form a vetex op-
erator algebra. Using the representation theory of this vertex operator algebra
we derive some recurrence relations for the characters of level k representations.
When k = 1, solving these recurrence relations and then taking its principal spe-
cialization we obtain a new family of multisum identities of Rogers-Ramanujan

type.

Instanton counting

Hiraku Nakajima

Department of Mathematics, Kyoto Unwersity
nakajima@math.kyoto-u.ac. jp

Coauthors: Kota Yoshioka (Kobe Univ.)

Nekrasov’s deformed partition functions of N=2 SUSY Yang-Mills theo-
ries are given by the integrations in the equivariant cohomology/Grothendieck
groups of instanton moduli spaces over R*, which are quiver varieties associ-
ated with the Jordan quiver. They are analog of Donaldson invariants, and
equal to Gromov-Witten invariants of certain noncompact Calabi-Yau 3-folds.
We review recent results on them.
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Geometric Crystals and Crystal Bases
Toshiki Nakashima

Sophia Unuv.

toshiki@mm. sophia.ac. jp

First, we introduce the theory of geometric crystals and unipotent crystals
in Kac-Moody setting, which is a kind of geometric lifting of Kashiwara’s crys-
tal base theory. We also review tropicalization(Trop)/ultra-discretization(UD)
operations. Next, we define geometric and unipotent crystal structures on Schu-
bert cells/varieties associated with Kac-Moody groups. As applications, we give
some relations with limits of affine perfect crystals and derive the braid-type
isomorphisms in crystal theory by Trop/UD operations. Finally, we give a ge-
ometric crystal structure on unipotent groups and for A,-case we describe the
relation with the generalized Young tableaux.

Higher extensions for SLs(k).
Alison Parker

Unwversity of Sydney
alisonp@maths.usyd.edu.au

In this talk we review a variant of the Lyndon-Hochschild-Serre spectral
sequence for linear algebraic groups. We use this spectral sequence to show
that the Fy page for the higher extension group Extd; (A(X), A(u)) is the same
as the Fo, page. In particular we get a nice recursion formula for this group
and so it may be completely calculated by this method. Here A(X) is the Weyl
module for SLy(k) of highest weight A and k is an algebraically closed field of
characteristic at least three. We get similar results for Extd; (L(X), A(p)) and
Extd (A(X), L(p)), where L(}) is the simple SLy-module of highest weight A.

On 2-modular representations of the symmetric groups
Aaron M Phillips

Unwersity of Virginia

ap9r@virginia.edu

Let G = G L, denote the general linear group of invertible n x n matrices
with entries in an algebraically closed field F' of characteristic 2. We prove the
existence of certain composition factors in the restriction to GL,_r x GLg of
some polynomial G-modules. As a consequence, we resolve the final case of
the problem, addressed by Jantzen and Seitz, of when an irreducible modular
representation of the symmetric group S, remains irreducible upon restriction
to the Young subgroup S,_r x Sk.
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Extensions for finite groups of Lie type and the truncated induction
functor

Cornelius Pillen

Dept. of Mathematics and Statistics, University of South Alabama, Mobile AL,
36688

pillen@jaguarl.usouthal.edu

Coauthors: Chris Bendel, Dan Nakano

Let G be a simple, simply connected algebraic group over a field & of positive
characteristic p. Let G(Fy) be the finite Chevalley group consisting of the F,-
rational points of G where ¢ = p”. In this talk we are interested in modules that
are obtained by first inducing the trivial module from the finite group G(Fy)
to the algebraic group GG and then restricting to submodules whose weights
are bounded above. For sufficiently large primes these modules turn out to be
semisimple. They can be used to obtain very nice and explicit formulas for the
FExt-groups of the finite groups in terms of G-extensions. Here we will discuss
properties of these modules for smaller primes, where they fail to be semisimple.

This 1s joined work with Chris Bendel and Dan Nakano.

Minimal nilpotent representations, quantizations of Slodowy slices,
and the Joseph ideal

Alexander Premet

Unwvrsity of Manchester

sashap@ma.man.ac.uk

Coauthors: none

Let e be a long root vector in a reductive Lie algebra. In my talk the
algebra H, and its finite dimensional modular counterpart will be presented
by generators and relations. A link with the Joseph ideal will be established
and the modular representations with p-character x. of dimension p” will de

described, where n=(dim G.e)/2.

Towards a Classification of Modular Tensor Categories

Eric C. Rowell

Indiana Unwversity

errowell@indiana.edu

Coauthors: Richard Stong (Rice University), Zhenghan Wang (Indiana Univer-
sity)

The main examples of modular tensor categories (MTCs) are quotients by
negligible morphisms in Andersen’s categories of tilting modules over quantum
groups at roots of unity. I will discuss current joint work with Z. Wang and R.
Stong in which we consider the problem of classifying all MTCs with a fixed
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number of isomorphisms classes of simple objects (the rank). In particular we
are working towards proving the conjecture that there are finitely many MTCs
of a given rank n (up to equivalence). We show that the conjecture is true for
ranks less than or equal to 4 and give a complete list, with the cases n = 3 and
4 new results. Another goal of the classification program is to understand the
known constructions of finite braided tensor categories. If time permits I will
also describe some new equivalences and resolve some unitarizibility questions.

Quantization of necklace Lie algebras
Travis Schedler

Unwersity of Chicago
trasched@math.uchicago.edu

Ginzburg and independently Bocklandt and Le Bruyn defined an infinite-
dimensional ”necklace” Lie algebra canonically associated to any quiver. Follow-
ing suggestions of V. Turaev, P. Etingof, and Ginzburg, we define a cobracket,
verify it gives a Lie bialgebra structure, and present an explicit Hopf algebra
quantizing the necklace Lie algebra (which satisfies PBW).

The Beilinson-correspondence for quantized enveloping algebras
Toshiyuki TANISAKI

Osaka City Unwersity

tanisaki@sci.osaka-cu.ac.jp

Theory of the quantized flag manifold as a quasi-scheme (non-commutative
scheme) has been developed by Lunts-Rosenberg. They have formulated an ana-
logue of the Beilinson-Bernstein correspondence using their g-differential opera-
tors. In this talk we shall give its modified version using a class of ¢-differential
operators, which is (possibly) smaller than the one by Lunts-Rosenberg.

Representations of double affine Hecke algebras
Eric Vasserot

Unwersity of Cergy-Pontoise, France
eric.vasserot@math.u-cergy.fr

We will review some recent progress on representations of the double affine
Hecke algebras introduced by I. Cherednik.

13



Vanishing integrals of Macdonald polynomials
Monica Vazirani

UC Davis

vazirani@math.ucdavis.edu

Coauthors: Eric Rains

If one integrates a Schur function sy over the orthogonal group, the integral
is zero unless A has all parts even. A similar statement is true for Macdonald
polynomials, where one modifies the density appropriately. This modification 1s
dictated by the representation theory of the affine Hecke algebra. This is joint
work with E. Rains.

A super duality and Kazhdan-Lusztig polynomials
Weiqiang Wang

Unwersity of Virginia

ww9c@virginia.edu

Coauthors: Shun-Jen Cheng, R.B. Zhang

We establish a direct and conceptual connection between the representation
theories of Lie algebras and superalgebras (of type A), via the canonical and
dual canonical bases on Fock spaces which is in turn a reformulation of Kazhdan-
Lusztig theory. As a consequence, the usual parabolic Kazhdan-Lusztig polyno-
mial of type A computes the characters of finite-dimensional irreducible modules
of the general linear Lie superalgebra.

Representations of tame quivers and affine canonical bases
Jie Xiao

Tsinghua University

jxiao@math.tsinghua.edu.cn

The integral PBW-bases of type A(ll) have been provided by P.Zhang and
X.Chen according to the Auslander-Reitne quiver of the Kronecker quiver. We
will arrange these bases in a geometrical order by following the method of Lusztig
in the case of finite. This leads to an algebraic realization of the canonical bases
of U, Es[z). By an algebraic construction of the integral bases for a tube and an
embedding of the module category of the Kronecker quiver into the module of
tame quivers, we list the root vectors according to the preprojective, regular and
preinjective components of the Auslander-Reiten quivers of tame quivers, and
then we obtain the integral PBW-bases of the generic composition algebras. The
geometric order given by the dimensions of the orbit varieties can be applied to
this basis too. Then we show that the transition matrix between the PBW-basis
and a monomial basis is triangular with diagonal entries equal to 1 with respect
to this geometric order. Therefore we give an algebraic way, according to the
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idea of Lusztig for finite type, to realize the canonical bases of the quantized
enveloping algebras of all symmetric affine Kac-Moody algebras.
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