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Fix a closed symplectic manifold M w

Symplectic rigidity

A compact set k is called Hamiltonian non displaceable

if fck nk 0 H Y E Ham Maw

Example 42,01
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Now we have several ways to describe this

I Entov Polterovich

I Varolgunes Tonkonog Varolsunes Borman Sheridan Varolgunes

TI Dickstein Ganor Polterovich Zapolsky

IV Fukaya Donaldson



Theorem Albers Biran Cornea EP FOOD

K L
A good Lagrangiansubmanifold is heavy Hey o

if its self Floer cohomology is non zero

Today we would like to introduce a similar criterion for
general compact sets byusing relative symplectic cohomology

Theorem Mak S Varolgunes

k is heavy if and only if shack A 0

for any compact k in a closed symplectic manifold

1 Spectral invariants

Hamiltonian Floer theory on Maw

Given a non degenerate Hamiltonian function H we

form a chain complex CF H

Generators capped one periodic orbits

Differentials counting Floer cylinders
r

conventions AH Eru SH t futw
differentials increase action and degree



PSS isomorphism Q M HF H

a Pss a

spectral invariants

claim Sup AH X XECFTH dx 0 Tx Pssca

A compact set k is called heavy if

for any H M IR o H k 0 lift 0

at
2 Relative symplectic cohomology

D ÉÉaiT lait Q little dioxin to

HoE E H EHat E a monotone

Hn so on k
sequence

41
Hn to on M K

4 8 to 4 TE

Saw Ight Sy.tt



telescope tell CFCHn CF Hn CF Ha Ii

d da

XieCFI Cff
idf h by id

CFCHUEN CFCHIExi ECF Hi d
xie vu

d de

S Xi Xi Xz Xz dix Xi dixit dexathixitxi daxi

completion allow infinite sums with

valuations of Xn Xn to

SHM Kid i HI tel CF Hall

Def Tonkonog Varolgunes

K is SH visible if Shin kill O

K is SH full if SHulk in 0 for any kn k p



3 Applications

Main strategy use tools in the relative symplectic cohomology

to study spectral invariants and vice versa

Relative symplectic cohomology spectral invariants

Mayer Vietoris sequence

interpolation invariance

huge literature
since 2000

Corollary I If ki.kz are two disjoint non heavy sets

then Kiu ka is notheavy

Proof SHM Kinkaid SHM Kid SHM Kail

shinckinka

Corollary2 Any Floer essential Lagrangian L intersects

the skeleton Lp in a Calabi Yau manifold

Proof Floer essential heavy stalling o

on the other hand Tonkonog Varolgunes showed

that Lb is SH full
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corollary 3 Any involutive map I M IRN

has at least one heavy fiber

Proof Varolgunes thesis showed that at least one

fiber has non vanishing relative SH



4 Proofs

Analyze the differentials in the completed telescope

consider a special element Y 0.0.0 y ECFCH dry 0

then 8 Y 0.0.0 1 0

if S Xi Xi Xz Xz Yi 0 0,0

then we have that

dixitXi Y EY EXIT in HFCH

dixie O
dexzthixitxi 0 Xi hexi in HFCHz

dzxi o

on the othe hand there is commutative diagram

HF Hi Is HFCHz HFCH3

psst I Ps

QHIM

if y
trempiresents Pss a

then x represents Pss a

xd represents pss a

i



Proposition

If Shul Kia 0 then Chaitin É is unbounded

SHMikiA 0 K not heavy

The other direction needs a chain level product structure

of Shack D recently constructedby AbouZaid Groman

Varolgunes

Abstract setting suppose we have a chain complex

satisfying the graded Leibnizrule recovering the product

in the homology If the unit admits a chain level
iii iii iii iii

representative with positive valuation then the unit

vanishes in homology level

and valuation O

I I I dy
3 I I dy d TAY

XX 53 5 5 dy d THY



formally d ytxxytx xyt.ro

convergence valets o Vallin y to

K not heavy 7 XIE CF Hi dix 0 EX PSS I

and valuation of X o

use x to construct I

SHmlKiN 0


