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M
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C
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m
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em
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inkow
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C
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11:30
M
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H
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(Im
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L
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E
xceptionalholonom

y
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subm

a-
nifolds.

14:00
C
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R
esúm
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O
n

the
geom

etry
of

m
anifolds

w
hose

L
aplace-

B
eltram

ioperator
adm

itslarge
eigenvalues

A
hm

ad
E

lSoufi
T

he
sequence

ofeigenvaluesofthe
D

irichletL
aplacian

on
a

bounded
E

uclidean
dom

ain
satisfies

severalrestrictive
con-

ditions
such

as
:Faber-K

rahn
isoperim

etric
inequality,that

is
the

principaleigenvalue
is

bounded
above

in
term

s
ofthe

volum
e

of
the

dom
ain,Payne-Pólya-W

einberger
type

uni-
versalinequalities,thatis

the
k-th

eigenvalue
is

controlled
in

term
s

ofthe
k−

1
previous

ones,etc.

T
he

situation
changes

com
pletely

as
soon

as
E

uclidean
do-

m
ains

are
replaced

by
com

pactm
anifolds.Forexam

ple,ac-
cording

to
resultsby

C
olin

de
V

erdière
and

L
ohkam

p,given
any

com
pact

m
anifold

M
of

dim
ension

n
≥

3,
it

is
pos-

sible
to

prescribe
arbitrarily

and
sim

ultaneously,
through

the
choice

of
a

suitable
R

iem
annian

m
etric

on
M

,a
finite

partof
the

spectrum
of

the
L

aplacian,the
volum

e
and

the
integral

of
the

scalar
curvature.

H
ence,

Faber-K
rahn

and
Payne-Pólya-W

einberger
inequalities

have
no

analogue
in

this
context.

In
thistalk,w

e
w

illdiscussthe
effectofthe

geom
etry

on
the

eigenvalues.W
e

w
illtry

to
understand

w
hatkind

ofgeom
e-

tric
situations

lead
to

large
eigenvalues

forthe
L

aplacian
on

m
anifolds

of
fixed

volum
e,and

w
hatdoes

such
a

R
iem

an-
nian

m
anifold

look
like

once
realized

as
a

subm
anifold

ofa
E

uclidean
space.

O
n

the
other

hand,
w

e
show

that
w

hen
the

L
aplacian

is
penalized

by
the

squared
norm

of
the

m
ean

curvature,
then

w
e

obtain
a

Schrödinger
type

operator
w

hose
spectral

behavior
is

sim
ilar

to
that

of
the

D
irichlet

L
aplacian

on
E

uclidean
dom

ains.

Pointw
ise

sym
m

etrization
inequalities

for
Sobolev

functionson
Probability

M
etric

Spaces
Joaquim

M
artín

To
form

ulate
Sobolev

inequalities
one

needs
to

answ
er

questions
like:w

hatis
the

role
of

dim
ension?

W
hatnorm

s
are

appropriate
to

m
easure

the
integrability

gains?
Just

to
nam

e
a

few
...For

exam
ple,

in
contrast

to
the

E
uclidean

case,
the

integrability
gains

in
G

aussian
m

easure
are

logarithm
ic

but
dim

ension
free

(log
Sobolev

inequalities).
So

it
is

easy
to

understand
the

difficulties
to

derive
a

general
theory.I

w
ill

discuss
som

e
new

m
ethods

to
prove

general
Sobolev

inequalities
that

unify
the

E
uclidean

and
the

G
aussian

cases,
as

w
ell

as
several

im
portant

m
odel

m
anifolds.

L
orentzian

m
anifolds

isom
etrically

em
beddible

in
L

orentz-M
inkow

ski.
M

iguelSánchez

O
ur

aim
is

to
give

a
sim

ple
characterization

of
the

class
of

L
orentzian

m
anifolds

w
hich

can
be

isom
etrically

em
bedded

in
L

orentz-M
inkow

skiL
N

for
som

e
large

N
(in

the
spirit

of
classical

N
ash

theorem
)

and,
then,

to
show

thatthis
class

includes
the

m
ostrelevanttype

ofrelativistic
spacetim

es,
i.e.,

the
globally

hyperbolic
ones.

T
his

last
resultw

as
claim

ed
by

C
JS

C
larke

(1970),buthis
proofw

as
affected

by
the

so-called
folk

problem
s

ofsm
oothability

in
L

orentzian
G

eom
etry.

T
hese

problem
s

w
ill

be
specially

discussed.

T
he

talk
is

based
in

a
joint

w
ork

w
ith

O
.

M
üller

(ar-
X

iv:0812.4439v4).

E
xceptionalholonom

y
and

calibrated
subm

anifolds.
M

ark
H

askins

W
e

give
an

introduction
to

recentdevelopm
ents

in
the

geo-
m

etry
of

com
pact

m
anifolds

w
ith

exceptional
holonom

y,
focusing

on
recent

w
ork

w
ith

C
orti,N

ordstrom
and

Paci-
ni;

w
e

prove
the

existence
of

m
any

com
pact

7-m
anifolds

w
ith

holonom
y

G
2

that
contain

rigid
associative

subm
a-

nifolds.
T

he
m

ain
ingredients

in
the

proof
are:

an
appro-

priate
noncom

pactversion
ofthe

C
alabiconjecture,gluing

m
ethods

and
a

certain
class

of
com

plex
projective

3-folds
(w

eak
Fano

3-folds).


