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Introduction

Basic setup

R w w Z dgindpi dd
where A I F qidpi pidgi
Unit sphere SER with its
standard contact structure E ker A

gam
Contact form X fl gente for
some f S Rt and Reeb
Vector field Ra characterized by
Lpada o and X Ra 1

Study dynamics of Reeb flows
on standard contact sphere 559

In particular periodic orbits



Multiplicity Problem

E Set of simple periodic orbitsofR
o

Conjecture Pa Intl Vx

Note that irrational ellipsoid have
precisely htt simple periodic orbits

2 Izo 3 e eita
with ao an rationally independent

General Results no assumption on a

Rabinowitz 1978 Paz 1 Fr

Cristoforo Gardiner Hutchings 2016
Ginzburg Hein Hryniewicz Macarinidos
Liu Long 2016 using a resultofGHAM

Pa 22 for na 1



Results assuming convexity
o

Bijection between contact forms x
on Sant E and starshaped hyper
Surfaces E a Ranta

7 gana
o E foi se sees

X is convex if I bounds a

strictly convex subset

EKeland Hofer 1987 Paz Houver
o Long Zhu 2002 Palha Konvexx

Wang 2016 RIMEI te Houve
The convexity condition is not a

natural contact geometry condition
it is not invariant under

contacto morphisms



Dynamical Convexity

Def Hofer Wysocki Zelinder
A contact forma on 559 is

dynamically convex if Melo Intz

for every periodic Ra orbit 8

Mez e Conley Zehnder index

Convex Dynamical Convex D

haidez Ed trair A Macarini
Ginzburg Macavini preprint in
arXiv today by J Dardennes J Gult
V Ramos J Zhang

A Macarini 2017 Pa 2 Fda x

Ginzburg Guree 2020 and independently
Duan Lin 2017 REPITA FDC d



Our problem and results

S Ip action pen generated by

Tlg g fêz it zn

lo en el weights of the action

Will always assume that gedllj.pl 1
jão n so that Ip action is free
and

Ü lo en 572
Given a Ip inv contact form x
a Ra periodic orbit 8 is said to be

symmetric if YOUR NR and

Pais Set of simple symmetric
Ra periodic orbits

Clearly Paz Pais



Conjecture Pais 2 htt

Note that irrational ellipsoidsink
are invariant under these Top actions

for any p and weights and have

precisely htt simple periodic
orbits which are all symmetric
Previous Results

Girardi 1984 paz Pas 21 Vx
Bahri 2021 p even Pa se 1 kk

Zhang 2013 Pa 22 convex X

Lin Zhang 2022 p 2 Pais 2 fdc d

Our results IA Lin Macarini 2022

Pais 1Vx and Pais 2 Fda x



Main ingredients in the proofs
p contact form on LÊ lo la induced

by symmetric x ou 541
Then Simple symmeta closed Ra orbits

simple closedRp orbits which are

generators of Te E lo h

Symplectic cohomology of orbifold filling
F Gironella 7 Zhou 2021

HELÊA Q SÁ Efe

séptá
SHEL HEI EH Q

Q E LEI a se e

Pais 1



Equivariant symplectic cohomology of
Symplectization Bourgeois Oanea 2010

SÉRIE
ii ESHILID

ES Ling
D

shiftoperator

Claim S Lp SHER
HE eye Q

DESHIL ESHIL
is Kaan aeta LÊ
Claim 2

Es Lp E
Katar reino

0 otherwise

Ka min free ESH LÊ o



If Pp had only one simple closed

orbit E with homotopy class a

Then Claim 1 Claim 2 and

Lusternik Schnivelmann theory
Ginzburg Gural 2020

Would imply

while dynamical convexity implies

jf e PA
where

Alt Fiona mean index



Contact homology of Lens spaces

H Li h se 2 e and

Cj Esta E modp jet n

f j th elementary symmetric polynomial
of lo ln

M Smallest positive integer st
m 415 o note m p

2 Izo 3 é Eta
with ao an rationally independent
and dor 1 oca ano 1 induas
Reeb flow on E lo en with
htt distinct simple periodic orbits
Vo Vi 8m such that

i they are all generators of I Ef
Iii Mez j jet in arbitrarily

large for all NeIN



Liii Mani 2 ftp.pft tr

KaMczNi a 1 p and

Matt Man 2 up to

an arbitrarily large NeIN
Note definition ofMaz follows
Seidel 2007 and Mclean 2016

Examples

LÊ 1 1 Ka sabe_n
a 1 p in particular Ka kb a b

LÊ 1 1 1 1 p 2 n odd

Ka 1 a 1 p 1

See A Macarini Moreira Adv Math
2023 for contacthomology oftoriemflds


