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Meditation on ECHCY

Fmi cY

Notation Y closed 3 manifoldAbove isa triangleof 3meld invariants

ECH embedded contact nomology

him seibergwitten Floer conomology ou
c

HF Heegaard ther homology

Rigged be ECH is ontop

ECH is closely connected sees dynamics
HM is connected to gauge theory
HF is especially topological

user's guide structureoftalk

Application 1 proofof weinstein conjecture Taubes 2007

a statement a contactform and so so4 oriented Get a vector field R definedby axer o xerist
periodic orbits calledReeborbits 4 closed

conjecture a Reeborbit

analoguesin higherdimensions arewideopen

b context why care

Hamiltonian mechanics

m w aw o whto
H M IR an X definedby wax on

exercise Xnexactly encodesHamilton'sequations ofmotion

conservationofenergy flowofXHpreservesH xuH dH a w Xuxa o

Dynamics ofXHpreserve H

what can I sayabout H e assuminge is a regularvalue
mustthere beperiodic orbits along H e
Answer No melds w Hvf with noperiodic orbits



eg tennder let me late w danda cascades dxsnd.ca where ga
chimp I cosine 2n can Has noperiodic orbitsexceptwhenan o whichnever happens fora

regularvalueof H

Rabinowitzto's y H E M Ianwsta assume that itisstar'snaped transverse toradial v f Eaida bidyi
closedorbit

Fact Y starshaped is not symplectomorphism invariant so weinstein y cmhypersurface is of contact type if
contactform a on 4 s.tw y dx

Exercise Xuly f R forsome function f X IR

upshot Weinstein's conjecture guaranteesperiodicorbits of X along contacttypeenergy levels

c proof of 3D weinstein conjecture

i moreabout ECH it's the homology of a chain complex ecca i.e Ecc is a vectorspace and a

is a linearmap22 0 Then ECH er Imca Eccisgenerated bycertain finite sets ai.mil
suchthat α are distinct embedded Reeb orbits and mi e7s

Generator e.g a a aan
a

90,9
soapunct

by certain we dont take all

Fact aimHMCY 0 Dueto kronneimer Mrowisa

since ECHCY Him aimeen o But if noReeborbits dimECH because emptyset

Application 2

Theorem c Hutchings 2013 3,2orbits

remark examples existwith exactly 2 eg H 12,12 1221

Need thefollowing inputs

in iimoronic curves in
a counts I curves in iRxY



9m me com
hasan almostcomplexstructures s Tx Tx 1

we can study

Iiif
I ECHindex keypoint I c 2 then c is mostly embedded andhasa 2 dim familyof deformations
we candefine u Ecc ecc by ucas Σ ufapβ where melaβ is the spaceof J holomorphiccurves

passing through to Rxy Notably U agrees with a similarmap on him

Fact un o foranyN via seibergWitten conomology

Fact since unto for any N curves can can each with i index 2 passingthrough a

eg usto turnsoutitsveryinterestingto studySIN E Sec

can

Fact moreorless sÑ volcy fanda Weyllaw

sketch proofoftwoorbits Assume onlyoneorbitr ofperiod T can showthen set so on theother
hand Scidx meby stokes theorem metso Hence SCN grows linearly in N contradicting

the Weyl law


