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Abstract — More than twenty years back, Atiyah watched that the bend could be seen as a minute guide for
the activity of the measure gathering on the space of connections. Since then, this thought of a minute
guide connected to boundless dimensional symmetry gatherings underlying various-geometric issues
has turned out to be extremely productive. It yields an unified perspective on numerous distinctive
inquiries, and carries with it a bundle of standard hypothesis which can either be connected straight or in
any event, in the deeper perspectives, prescribes what one should attempt to demonstrate. In this paper
we will first overview briskly a percentage of the overall made requisitions of these thoughts in the

written works.

BACKGROUND

Symplectic geometry was designed by Hamilton in the
early nineteenth century, as a scientific system for
both traditional mechanics and geometrical optics.
Physical states in both settings are portrayed by
focuses in a fitting stage space (the space of directions
and momenta). Hamilton's comparisons cohort to any
vigor capacity ("Hamiltonian") on the stage space a
dynamical framework. Hamilton understood that his
comparisons are invariant under an exceptionally
expansive  aggregation of symmetries, called
sanctioned trans-formations or, in up to date wording,
symplectomorphisms. A symplectic complex is a space
which is by regional standards displayed by the stage
spaces recognized by Hamilton. In math-ematical
terms, a symplectic complex is a complex M with a
shut, non-savage 2-structure . A smooth capacity

H € (M) demarcates a vector field XH on M by
Hamilton's mathematical statements, He C'XJ(M).

New systems have converted symplectic geometry into
a profound and compelling subject of perfect science.
One notion of symplectic geometry that has
demonstrated especially suitable in numerous zones
of science is the idea of a minute guide. To review the
definitive setting for this idea, let M be a symplectic
complex, and G a Lie aggregation following up on M
by symplectomorphisms. A minute guide for this
activity is an equivariant guide A =gt it
qualities in the double of the Lie variable based math,
with the property that the minute generators of the
movement, relating to Lie polynomial math

components $ € 8: are the Hamiltonian vector fields

X {¢.&) . The direct energy and calculated energy from
traditional mechanics may be seen as minute maps,
relating to translational and rotational symmetries,
separately.
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In the previous thirty years, enormous advance has
been made in the investigation of minute maps and
identified ranges: symplectic remainders, geometric
guantization, confinement phenomena, and toric

mixed bags. This has had requisitions to the
investigation of moduli spaces, representation
hypothesis, uncommon measurements, and

symplectic topology.

As of late, minute maps have been summed up in
numerous distinctive headings and have expedited
developments in geometries identified with symplectic
geometry. These incorporate Pois-offspring
geometry, Kahler geometry, hyper-Kahler geometry,
contact geometry, and Sasakian geometry. While
some progress has been made in comprehension
minute maps in these fields, there remain numerous
open inquiries. One of the objectives of this workshop
was to investigate phenomena that are well
comprehended in symplectic geometry however are
not also comprehended in these new settings, and to
look for potential requisitions of this new direc-tion of
examination. For this reason we united masters from
these fields, along these lines creating a productive
trade of thoughts, which likewise empowered us to
plan and talk about fascinating open issues.

MINUTE MAPS AND SYMPLEOTOMORPHISM
GROUPS

Let (M.&) pe a symplectic complex, and Dill, (A1)
its aggregation of symplectomorphisms.

The aggregation Dill, (M) holds an imperative
subgroup  of Diff Ham (M) Hamiltonian

diffeomorphisms, i.e., the subgroup produced by
time-one streams of Hamiltonian vector fields. The

topology of the groups Diff tram (M) ang Dill.. (A1)
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has been the subject of powerful examine in the
course of recent years.

Miguel Abreu (Instituto Superior Tecnico, Lisbon) (joint
work with Granja and Kitchloo) investigated later

advancement on the topology of Dill (M} | The
fundamental new include about-faces to Donaldson,
and utilizes the minute guide geometry for the activity
of a symplectomorphism assembly on the space of
good very nearly intricate structures. In conjunction
with his prior work with Mcduff, utilizing Gromov's
strategy of  pseudo-holomorphic  bends, this
methodology ends up being especially auspicious for a
class of 4-dimensional symplectic manifolds,
incorporating levelheaded led surfaces.

Susan Tolman (University of lllinois at Urbana-
Champaign) (joint work with Mcduff) portrayed
electrifying new comes about on the crucial
aggregation of symplectomorphism assemblies of 4-
dimensional symplectic toric assortments M, i.e.,
spaces convey a viable Hamiltonian activity of a torus

1 32 7 ‘

of dimension ?d]m_-".f = 2 A well-known
hypothesis of Delzant states that such spaces are
totally resolved (up to equi-variant
symplectomorphism) by the curved polytope in k>
given as their minute guide picture. Besides, one can
determine precisely which polytopes come up as
minute polytopes of Delzant spaces. In their work,
Mcduff-Tolman uncovered a relationship between the
topology of the symplectomorphism gathering of such
spaces with the state existing apart from everything
else polytope. This then prompts the accompanying
issue: Which Delzant polytopes concede a straight
capacity for the purpose that the focal point of mass of
the polytope depends directly on the aspect position?
The answer for this issue permits them to demonstrate
that, for all however a couple of exceptional cases, the
consideration of the (minimal) assembly of Kaahler
automorphism into the aggregation of
symplectomorphism instigates an isomorphism of
principal gatherings.

Victor Guillemin (M.i.t.) (joint work with Sternberg)
portrayed an  altogether different part of
symplectomorphism assemblies. He clarified that for
certain maps from limited dimensional manifolds into
the assembly of symplectomorphisms, there is an
interesting thought of a minute guide regardless of the
possibility that there is no Hamiltonian gathering
activity! In his excellent talk, he spurred how this sort
of summed up minute guide fits with Weinsteins
symplectic classification. This is the "class" with
articles Obj symplectic manifolds M, and morphisms
Mor(my, M;) the authoritative relations, significance,

Lagrangian submanifolds of My My (Here
"classification" is put in quotes, since creation is not
dependably outlined.) Concrete requisitions of this
hypothesis go out in micro-neighborhood dissection, in
the investigation of groups of Fourier vital
administrators.

MINUTE MAPS AND POISSON GEOMETRY

Poisson manifolds are manifolds M furnished with a
Poisson section on the variable based math of smooth
capacities on M. Symplectic manifolds are exceptional
instances of Poisson manifolds, where the section is

given as {.f: g} ‘Y.f (U) .

A Poisson structure verifies a peculiar foliation (in the
feeling of Sussmann) whose leaves are symplectic
manifolds.

Rui Fernandes (Instituto Superior Tecnico, Lisbon)
(joint work with Crainic). The Poisson section plunges
to an authoritative Lie section on the space of 1-
structures on any Poisson complex. Along these lines,
the cotangent bunch T*m obtains the structure of a Lie
algebroid. A worldwide item "combining" this Lie
algebroid is a symplectic groupoid, i.e., a groupoid
S = M, where S conveys a symplectic structure
such that both groupoid maps are Poisson maps,
and such that the symplectic structure is perfect with
the groupoid increase. Not all Poisson manifolds
concede such a symplectic acknowledgement. The
exact deterrents were discovered a couple of years
prior by Fernandes-Crainic. In his BIRS address,
Fernandes ex-plained how this hypothesis grows to
the vicinity of Poisson aggregation activities. He
indicated that if M concedes a symplectic
acknowledgement S, then the affected movement on
S is Hamiltonian with an authoritative minute guide.
(This minute guide fulfills a cocycle condition, and is
a coboundary if and just if the movement on M
concedes a minute guide.) Finally, Fernandez
demonstrated in which sense 'symplectic realization’
drives with 'reduction’.

Anton Alekseev (University of Geneva). A Poisson
Lie assembly is a Lie aggregation K with a Poisson
structure for which the product guide is Poisson. This
condition demarcates a Lie section on the double of

the Lie polynomial math £, which joins to the
purported double Poisson Lie bunch K*. Assuming
that K conveys the zero Poisson structure, then the
double Poisson Lie assembly is £*with the Kirillov
Poisson structure. A development of Lu-Weinstein
demonstrates that any smaller Lie gathering K
concedes an authoritative Poisson Lie bunch
structure. Later, Ginzburg-Weinstein demonstrated
that, thus, the double Poisson Lie bunch K* is

Poisson diffeomorphic to £*. Notwithstanding, no
express type of such a diffeomorphism was known.
Alekseev demonstrated that for the assembly K =
U(n), there is a recognized and extremely cement
Ginzburg-Weinstein diffeomorphism

u(n)* — Uln)™.

The verification of this consequence (which confirms
a guess of Flaschka-Ratiu) is dependent upon an
investigation of Gelfand-Zeitlin frameworks on u(n)*
and U(n)*, separately. As a result, one gets the
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accompanying fascinating consequence: There is an
authoritative

diffeomorphism

v: Herm(n) — H‘*”“Jr(‘”) from hermitian networks
Hermitian grids, with the

~

submatrix of () are the exponentials of the
aforementioned of the kth central submatrix of A.

nyper-KAHLER Geometry

Hiroshi Konno (University of Tokyo) gave a study

address on the geometry and topolgy of hyper-

Kiihler
incorporate: toric hyper- Kéhler manifolds, hyper-

remainders. Cases for such remainders

Kihler polygon spaces, the moduli space of torsion

free

parcels on C2, and Nakajima shudder

assortments.

Tamas Hausel (UT Austin) clarified methods for the

processing of coho-mology assemblies of hyper-
Kiéihler

instantons,
bags, and moduli of Higgs bunches. The procedures

manifolds, for example moduli space of
qguiver mixtures, representation mixed

are: (i) worldwide examination to confirm the space of

L2-consonant structures (this methodology is spurred
by Sen's guess); (i) loop equivariant cohomology
procedures (propelled by thoughts of Nekrasov-
Shatashvili-Moore)

and estimation of zeta

(iii)

capacities by number-crunching harmonic examination

(persuaded by mirror symmetry).

Graeme Wilkin (Brown University) (joint work with
Daskalopoulos and Went-worth). Atiyah utilized Morse
hypothesis of the Yang-Mills practical to study the

topology of the moduli space of semistable vector

groups
portrayed a comparative strategy for the moduli space

in excess of a Riemann surface. Wilkin

of rank 2 semi-stable Higgs packs. A difficulty in this
sample is that the moduli spaces are solitary, and
consequently the strategy needs to refined to consider

the singularities.
methodology is a proof of Kirwan hyper—Ka-hler

A principle aftereffect of this

surjectivity for some rank-2 Higgs packs.

Jonathan Weitsman (Santa Cruz).

MINUTE MAPS AND PATH INTEGRALS

Quantum field

hypothesis is a hotspot for numerous energizing
expectations in science, generally built however with

respect
teachniques'. A model is Witten's equations
crossing point

fundamental
for
way vital

to non-thorough ‘functional

pairings, in view of

computations for the Yang-Mills practical (standard
square existing apart from everything else guide). In
his talk, Weitsman demonstrated that at times, these

way essential
thorough. The fundamental

indeed be made
techique is another

contentions can

development of measures on Banach manifolds
cohorted to  supersymmetric  quantum field
speculations. As samples, he examined the Wess-
Zumino-Novikov-Witten show for maps of Riemann
surfaces into conservative Lie aggregations, and 3-
dimensional measure hypothesis.
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