
or

May Tegative If

gradienty flowline
y

Pick Jt teen ally define a metric on AM by

S M f writ fat Yeti at
S

for any f y e T am fitting vectorfields
along tht

then by computation

TAHA J j X t the negative flu line
wife U IRI M is

2 u JAHLuis.tl J Cucs.tD 2 U XHtluls.t x
which is a perturbed version of thot curve

Again one needs to study the moduli space

M r 2 3 6 Axs M a

experience of J hot curves can be borrowed

the domain IRxs is non apt study asymptotic
behaviorofsuchsolution



Assumethings worked out then

22 2 Mcr rye t is well defined
in dit 1

and 202 0

CIM w J H 2521 deger 7 Do

HE Men J H is well defined

They Maw symp aspherical then He M w J H HAM Z

Amid conj ble

Fixceil lasted bitsof x total rankofH

Ebi M2

Rink There are many other versionsof Elver homologies with
generators admitting different dyu geomeanings

Rat Recall that in Mme then the key result is not

the well definednessof Morse homology HM X f instead

its the iso HMX f HIX Z X

Rod Working over M W J instead f MT allows us to

defineconsider metric and energy of a thot curve
on XM



2 Contact geometry

Xan f f a hyperplane field and called a cooriented

contact structure if I 2 er x s t

Kera f and a

data is
a volumeform

x iscalled

Y Ist Ssn Ker dz Eyidxi
wth

XiYi i i n tYay Z

Ruf All are encouraged to draw Rt Sst by hand

Rink The dataof contact forms is auxiliary If a is a

contest form of h then efx is also a contact form

of b

Any contact mfd Ints a dyu system itself tix at

faker a one can solve a vector field Ra from

da Ra o and 2 Ra 1

I datein wondeg
in a unique way It is awed the takfield 72

Eat the Reeb flow w n t x



Again one should be interested in closed orbit of peat

G Wensteinl For any closed contactmfd X S

forany fixed 2 at f kera there I at least I closed

orbit of East

RI Different fromArnold conj
we do not restrict to time me

Runt Conclusion is wrong if X S i um apt Rain

R Ltd is Oz So Yet z Z T t

Rink In dim 3 this hasbeen proved by Taubes

Other dims have individual results but ingeneral it

is controversial
4

Ex Min symp mfd H Ms IR autonomous Hamtea

Consider the level set H c C M where cis regular

H c is a mfd of dim 3

flewlines of X stay inside H c
e d H warXn

o

suppose near Hcc I a vector field YA Htc and Ly w w

d ly w Lydia w

7



I l fam X near H a it W dd
called Liouvilleform

then one can che k that fikl.kz giIgjgantctmfd Moreover

Rt Ite un un ble YA Hk

Verity X Ra Kyw Iata
w LY Itta
j w X Y 1

Und Lx W
me

w
me Xn dH

f
o

Htc inputfromH'd
alyd

characteristic

Then Taube's result implies that I a cloud orbit of the
Ham flu X wt nee at t t on H la

Ruf Wein ten Rabinowitz proved this I result in 1978
for any dim Of course noteverycpfcontact str can be viewed
as the level set of a Ham system

Example abovegives a hint that sympgeo is related withcontact

go in a natural way

张俊

张俊
no minus sign



Def A Linville domain is a sympmfd with boundary w w

s t I Y a v f IW Now and LEW
W exponentiallygrows

orshrinks

By discussion above 2W f KenKyw ow
is a contactmfd

EI W W HExity El costal is a Liouville demons
Men Wite

and Y I É Xi 2x Yidy radial vectorfield

2W f S fsu anta t utd with the standard
content str

observation I ly w is fixed but X aw varies dependingm aw

0

i
2nd
1st St Esta

One can also fix S but deformIsta to ft through contactsty
via deforming Y then Gray's stabilitythan Thurs 6in Wey
shows that Pt S s s t e It Sstd

confontumphism 1



Fwm contact info X S one can build a symp mfd via

symplectization fix 2 at f Kera then

M Rx X and W die ra e'dry
r

too

SC TXr f t.FI

r a

Runt Sometimes papers use anotherconvention M Cao xx
and w drax and X lil x X

How does a J hot cane look like in a symplectization

Pick J m IRA X at

J is invariant undertranslation in r i.e Jax Thanx

Ja Ra and JCRa Jr

Restricted at f w f J is a metric on bundle

pry a j RxX W by ar Ux if u i T hot then

Ur is a subharmonic function Aur 30

I can not be compart



Modify 2 to be punctured É E Spi ipay

Diem Ii cyan
either o o xs
or to o x s

E

I

am

I

am

Jim uls.tl 84 positive asymptotic end

Infuls t roti negative asymptote end

Ty Under a finite energy condition not is a closedReeborbit
later

Ra Reay that in Ham Fleerhomology 2 is also involving the

study of asymptotic behaviorwhen s t to

Rink Similarly to syrup go situation studying
the moduli space

of punctured u Ej Rx M J is also crucial
I

needtoadd asyup cont



3 Symplectin embedding

Given two Liouville domain U wa and V Wu a sympeab is

an emb 4 U V et two wa

FI CRYWstd 249 Wite

Ela an I i Zn EG T THI e
asymptotic
ellipsoid

Btr EG er ELR ELR 9 o

rytpte.fi bag
t Tanstrainton Zz san
symplet cylinder

Play s an z Za EG Tizi's a Tila sany
d Idk

Rat 2Plan s an is not smooch

Rink All cases aboveadmit T action by Os on z ta

definedby either in e zu ton's domain

Findingobstmition of embedding is a central topic in symp.ge

B r Y
zig es

Notethat ithas a volume

am ftp.EMIEI.q

i doG


