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has either 00 many geoRtufal or zero ERO

periodic orbits

M 1 is a periodic orbit of Re

Proposition Rt restricted to a level
set há a doo has either htt or

Oo many distinct periodic orbits

Conley Zehuder index of orbits

Measure of flowtwisting around

periodic orbit For 1 Foi V11 given
by Tlt etit we have that
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For Q independent ao an and
a orbit Sr that passes at the point
zjo jer we have that
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Example n 1
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deg Ji 2 IN Nery 4N for Nate
deg Di 2 NE N 4N a for Nick

Suppose 1022 11 Then



deg oi 36 deg ri 40 deglá 46

deg Ji 38 deg ri 42 deg ri 44
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deg N 2 INSANE 2N for Nele
deg ai 2 CNE N 2N ZINE

Suppose 10C Kel 1 Then

deg ti 20 deglá 24 deg 8 22

Proposition For any Q independent
Ao An ERT and even 2Mt 22h 1

me IN there exist unique medo n

and Ne IN such that

deg Di 2m72cm

In Lectur 5 we will state and prove a

result of this type for any GorensteintCM



3 Reeb flows on Santi
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Solutions ute Oct are such that
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flow of An Hamiltonian flow

Examples
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Let he P os R be the homogeneous
of degree 2 function St hj 1 If

couvesponding hamiltonian flow on

If 5 Reeb flow

tovia Reeb flows correspond to ellipsoid
5913,12 1

o

Conjecture any Reeb flow on 52mi
has at least ntr geometrically
distinct periodic orbits

Some results
P Rabinowitz 1978 atleast 1
Ekland Hofer 1987 atleast 2 for convex
Y Long C Zhu 2002 at least l It 1 for
convex atleast ntl for convex non deg
I Gult I Kang12016 at least htt for
dynamical convex t non degenerate
A 2 Maca vini 2017 atleast 2 for
dynamical convex



Main tools
1 Variational Principle
Action Functional A SIR IR
fleit e Ult Vlt A 8 JIE UIDJ.LA dt
Any critical point to off subject to the
constraint he Volt dt 2T with nonzero
Lag multiplier d is such that V eita
is a 2M periodic orbit of Reb flow on

If

Bad variational problem A is not
bounded from above or below critical
points have oo index and co index etc

Rabinowitz 1978 first to overcome

some of these problems

2 Floer homology Morse homology
of A graded by deg fez h a



Theorem For any non degenerate
Reeb flow on Sant and any even

2m72cm me IN there exists at
least one periodic orbit 8m such
that deg Jm 2m 2 n i

Morse inequalities

Note this only guarantees 1 geom
distinct periodic orbit sina apriori
we could have a single V1 such that

deg fi e 2m72cm D

3 Index theory

R Bolt 1956 index theory in the
context of geodesic flows

Y Long 1990 s cf book
Index theory for symplectic paths
with applications 2002


