
 

Background on symplecticand contactgeometry

1 Symplectic geometry

Nrw We rim non deg and closed
wa aw du o

globalcondition

Ex Maw IR Wstd I dxindy
Maw Q Wstd E É dzindzi

Uw The Wan
a
Én iÉd t

picardofd q fiber TY
All cases above are exact w di for some der'm

Ex Maw Eg o Warea

M W Ap Wpf
FubiniStudyfarm
obtainedbygluing
a syrup str on localcharts

EI M win N WN I MxN Wpwd Tim want
Tiwa

x



M J almost apx str where Jp T M D a linear

map it J Ham

EI Any complex mfd M i is an almost apx str

b c locally

z z F z ideatied J x y Xuy Yi x Yn Xut

easy matrix

In general I could be much more complicated

RI In general to check if J is induced by a apx str we

apply Newlander Nirenberg
criterion on

Eg any
almost apx is a apx str

Notation Gg j a Riem surface

Every subset containing in
strict

Forany Maw 7J
that is w compatible
W V JV so

W un W Ju Jw



This Gromov J Min I w compatible a c s J u in

is contractible and wonempty

RI The same conclusionholds for

Je Min 3 a c Jury that satisfiestheyI second condition of I
Ji w tamed

Rmf The symp s c a c s is the key to bring syup.ge
to a c geometry

where techniques in complex geo can apply
x

Maw H on xM R um dig of w implies

I XH at wait a d H

Hami vector field

EI IR

swans His or
autonomous heightfan

X É II which i I to the gradientvectorfeed
OH

dynogeomeaning of XH is more mysterious

张俊
first condition

张俊



Fordyn one aims to study closed orbit of XH 2 St

M s t Jct XH Rts

I closed orbitsof Xu I fixed ph of the
1 time map of the
flow of Xu

Yat flow ie dff XH.at Hamiltonian flu

4 44 E Diff M Hamilton ditto

Observations

Y preserves w y't w preserves volumeofM

There could be other for G s t YE p
IM

I 9 4 forsome H E Ditton M
subgroup

I ye Ditto M Ham Maw Hint Tiwari

y o Ham Min is more special and it reveals some

rigidities in symp geo

This Arnoldconj Forany EE Ham Min
undersome un leg

Fix y 3 I bi Mizz y befinumber



Ray Lefschetz fixedptthengives an
alternating sum y

y
u symp str needed

Def Given Ej M J a J hot cane is u Ej M J

satisfying
Jolla Ux j

Onecanalso unite Ux J Ung 0 introduce a notatingby

2J u I Get J ex
j

Then U is J hot if he 25 o
we will make this
more rigorous later

One can study J hot from various perpentines mostly split into
the following two

a local properties of Flu curves

E u u an J ul came E j MFF Dente

A Imca B Lulu and A B in Halm 2

If they are simple not multiple corer then

A B 3 SLEZ c Ex E I UG viz

U intersection number

A A 3 34 z e ExElf Ukr u iz CCA X E
diagonal



is called positivity of intersection cat the same conclusion

for hot curves in
is called the adjun tim formula

a spx nfd

In a local coordinateof E s t s t j as at
j at 2s

F a I 24 5172 4 Is I 2 4 Jeu Jsu dt

Ig u to it but Juan o

Mine uncretely if E j and MJ are locally modelled

by 14 it then Flu o if u satisfies CandyRiem
egu

global properties

M S J hot came u E j MT
modulispace t detonations

y
top constraints a AeHim z
simplicity or multiple

coveringI marked points

mfd strof M compactnessof M limiting comes in Attmpatif

EMFS's Wend J taxJin Ae 544 1 B sptixs

Ego identify Such Gp



Ma u Sj MJ Cu A

MB 1Cu B

One canshow both moduli spaces are apt mfd of real dim 2

Positivity adjunction Ma and Mr foliate SYS

gift
skip

Therefore Ma x MB I 5 5 skip sighs e pg

Ay si sp or sq xs is a symplathbutt w is um deg

Thulthlaincwen 144 W satisfies

I sympsubufd S c 144 differ to sand s Cs y
toproveI syrupmfd Si Sa C M differ to s and Mis ante

Luvbubbling
S SD SI ES O

and haveexact 1 intersection pt with each other X andpositive
Then M W

g Ss upnd
Instructfoliation

completerigidity X

张俊
Both of these moduli 
spaces should modulo
the group action of the 
automorphism group of S^2



SET is based on a version of Elventheory
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