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Hamiltonian D\/namicg M 2- dimlL mf .
W E SB(M)
(Mow) : Stamphc(z'c, mfd ﬁ dow = 0
W) F0 (Ypem)

VH. M- R (Hamiltonian )

al Xy € (M) st iX W =—dH
. . H
( Hamltonian vec &'elal)

Darbou x's thwm id
= LOCQQ chant (%"”"%V"Pl,”°,'ﬂy\> S+ w = o P, d%;

Ham: Hous eqns - %J, - %%(0.,,;9), .) - — %_";L (%.10) 1cjen)

J



Aeoume M closed (7e. M:icpt & M= ¢)
o El(q’f,){;eyz - Tsotopy on M. st
W =1dm, A9 = Ky (Eh ) (vt e R)

* Yte R, ‘P}f’[ preserves (- Lxye = 0>.

In Pa.r\ticwlab" It ww (volume Preser\inq),

o Ypc M 15 qnonwomdering (FE#2 E )

7.e. ?,é 'U'C M Yt > o, ds5t st (-PH('VV\V:‘:%

OPC'Vl

time=0

cf. PoinCaré recurren +Hm.

time=9S
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PjamiHonian Ci—closim? Lemma,  (Fuatr- Robinson (48 3)

U/l W)I Closed . 59mp/(£m9fc m-td
d+vUch  PFrug C(M)

open open

S 3AHecU st UN BH)ED

hd @ 1 Pevodic pts of XH}

Rmk  H

4 . .
H = XH —-‘1XH/ Ke.calL."Lwa:—-o(H.

- C
CE. Pugh's C'- closing Lemma (1267)

oY



__C_U_"l. (Genevic density o penodic owhi?s)
(M w): Closed . symplectic mol.

bH € cz(md | Rull) 15 dense i MJ (=2 1)
s vesidul in C*(M)

e.3 (05 : opend dense sets . C (M)

st () 9. ¢ H.

0= |

Bairé carl'e,%owi'l"&m On ang COW‘Ple'te[‘} metmzable ‘('Op p.

residwal = dense.



* Hm}l‘tonian C"‘ ClOGM? [em -fw\ 2-dim. St&va, mtd ¢
16 (obvioushy) true.

. Hamiltonion C'= closing Lem fun  2n-dim — sywp. mfds
(Ynz2)

16 NoT true Y\> 2n + Const. (lh pom‘bacublr V\‘-od)
Thm (Herman, (491
e W : Sumplectic form om T
N22 = 3 o
e \J . nonempty opew set im T

2nt+Cconst

o C (T*)
¢+ Hew =V n R(H=PD



§(AYV\MOLV\L o this tal &

Some “nice’ Hamiltonion systems (e 3-dml
o, . , Reeb -Flow-s>
S0tis Y Strong closing Lemma

(ﬁ Coo C,Losin% Lemma,.)
Procfs  are baseo( on  MIN-max Thcowa,

(n Symp lectic gepmetry.



Y Zﬂ—l d/amL m+ d-
A€ Ql Y ) 'Covrfam‘ Lorm (15 RETT)

el )\/\al)\ Y’) +0 fun YpeX

Rmk A o Contoct form

_—_————_'

’ )\[é Sll (Y), /\éx = N contoct form
* V4 e C(Y) / ee” X contfoct Form



Reeb vector field
A ; Contact form on Y
—> 3l RA € Z(Y) =+

ir (dA) =0, ARL) =]

R eeb dynam'(CS are Hamiltonian JymaMECQ

(Yx R, dlefr)): Symplectic mfd

CDDI”J/I‘V\A{L om /R (Sca,mPlCCt;? ation O‘F (YI /\) )

XeV‘ = Ra.



Peviodic Reeb orhits

PeA) =4y ' ¥ |

lR/Z.

A+(Y.A): Ll

Lem meas( A+(Y. /\\) =

Per\ od Con Acti on)
ot T.

9@70 5. 1. K{

y = T Rale)
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n 2
,:al, ‘4 (bt TR 24 5 T H’“"p
P, Pu) ER J= a;
nw
A Qi i P A% — W dW
J=1 > 1Ea--.a
R hiiny = 2.
R 2T (g 3 .2
[e 0IV| 521 aj ('PJ% ""cb\] a,rd>

Qi A €EQ fon oy 12 = Fovrbit T pewiodic.

06/0',,‘¢(D\'FW\OM?CCJ' __D:ﬂ.? (‘(A\-“-

simple

;)élk



Ex 2. (Geodesic Flow )

N C-mfd

Define Anw € 2 (T*N) by
/\/\/(V):'P(’rr‘*(qr)> <%é(\[/ 'Fé’r‘b*{\/
% Riem. met on N vET (4 (THV)

__9.)\{\, ‘ 4 (%P) GT*N ’ "P"%'—‘-lx (¢ a contact

unit sphene cot bdl Forme

*Reeb FIOW' = Qeodesic (~lo -

- NonconsT.
. Periodic Reeb orbits. ém; Closed %Lcacleéics of (W, 3.)



Thm Y :(losed. odd - diml mfd
For o C>- ge/ner\ic coritact form A on T)

U Tm(T) s dense ™ .
YETP(X.A)

1
@ Apply Hamilfonian C - c,éos'r‘ne), Lemma, o

(Y*xR, d(€"A)) ith o Hamltonian ek
4



Thm (1, 2016)

Y Closed. diml mf A
For‘ o C—ge/neric COMTQCT -FW"M/ )\ on Y

Y

U Im(T) 75 dense Y.
YEPY.A)

This follows From
“é’fmwl} C/(péima, Lemma‘:, for 3- A‘m‘ﬁ Reeb Flows



Def Y. Closed mtd, A:Contact form om T
A satisfies stromg chsing property (5CP)

<‘f_’f /2 ¢ (X, Rzo)\A0S
/ltécvfl:) }s.t. IM(T)nél"PP({"):#QS.

T P (e
f_'ﬂ( )\ satisties SCP=(C"-CP.

—[e U— V\OV\eW\P‘l“g_ oPey\ set In \1/
Q : Open wbd of 0 € C"(Y\

r;all‘e\’écm' 2! st Imlry AV :"-'(;IS
v ePle A)

Up



étron% ao;ima Lemma, fon 3-dim Reeb Flows (L. 201‘53

Y Closed 3-mtd.

= Yeontact form on Y satisfies SCP
(thus C°- CP)

Cor

For a Coo— aemeric coritact form A on T,

U Tm(7T) TS dense ™ .
YEP(Y.A)



(Y. %) contact mbd

<_->. \( - 2N-1 d"‘m’l V"'F"(
det . & - 2m-2 diWf [ co-oriented subbdl of TT.

. 3 Confact form o Y st

11 V(Pé\(, %_P:kﬁf\)\r IPY/%P v IR : compatible w/
(v) = Aler) Co-orientation.

[\'(Y%3 ::ll)\lcon‘l'acl' form on Y { e k
Bmk YA enl(x%),
AGS) = ket A [ e CTin)]




Def (Acﬁon selector /Specfmﬁ Tnvav‘?awt)
(Y, £ ). closed Contact mfd.
Action Selecton of (Y, £) 1o & map C: AIVE) =Rz,

mz2 |
Y, . Vm

e PeA)

such that Vi€ A (Y, €D satisfies:

§|?ectr‘o.l/it‘3,_ . ClA) éA-r(\(,/\):‘-'ﬁo‘(ullElij

Con%ormabfj: Ya >0, clad) = a- c(A)

Monotmmiity = Y h € C7 (R ), ¢ (e*A) 2 c(A)

Co-conb'mi*ql V%7v,5’870. s. .
IH»IICO S [clebp)—eN) [ < £




p;cal Construction of Action Selectong
1 (Y):= I[CQ-IMMCV‘QIWS fmmS to Y ?/D ‘F‘F—t— S )
: i . ,‘.* A
Axn: Z(¥) =R : LT) = gsl
Crit (Ax) = P A/ s?

" nonzero  “homology class" of Z,(Y)
~ Define AS Cr bar

o\

Cor (A):= (V\F (5“(9 AA\C) ol (p) = (o .

C cyche
(A=

R

Need o0- dim L fomo Logy -[-e\e,owa, (Floen-t4 pe homolo;}«a,s



Construction of Floer14 pe ['\omolo?q, (Eoziashbcn%-Given'hﬂ-{-lml‘ew)

2000

Vec: sp qend by [Hinite <ts of ) feriodic Reeh OrbiTs Yi

(9 /\

' Ta th mplect: 2ation A (<
9. counts PGC(AAO'ML cunves  (a 4 6'3 phec 0

Pnévamp'h*('ic to PRDc.

Exmwp le g xR
1 . Embedded Contact Homology (Hutchings, H-Taubes>
DC‘FA On(tq when O‘JMY=3 count s “EC,H Tndex curves. N
) =1 \/Yx-oo
2. (ortact H"'"”"ﬁ‘&‘ (Pardon, Bao-Honda, Iéﬁk&w&) Ta T3
DC(‘% Fon ama, dam. CO(M'B Il %CM‘S =0 3 curvés.
- 4 pos. Punc‘(’ure—-- i



Key Lemma

(Y. €): closed , confact mfd.
ANEA(Y,E)

VA4 € C° (Y. Rzo)\407
3c: AS of (Y. 8) s1. C(ehA) > cA)

Local §ens}‘('}u‘(';,.

= N\ satisfies SCP.



PF of Key Lemma

Assume A\ does not satisfy Scp. 1 €.

a4 ¢ C° (Y, Rzo) \b0 7 <.t
vt € (0,11, ¥ € Ple®}) = Imv) nsupp(4) =B

Then, Yt € Co,(D,
PPN =P, AMN) = A2

Ve : AS of (Y. %)
(et r) € ALEA) = Al
T ('-'9“*"“‘”3-) T measure zew.

Continuons om t = ¢mst "

(- % continirty ) c (et A) = ¢ (A) ] cotradicts Local sensitivity.




_Fﬁf_,‘ (Y.€) © Closed % connected contact 3-mfod

5D ceq of As (€ Dazi st

Ho, 2
YA EAICE) im Cy () — Yl (Y ;\)::S AN AN
2500 >3 % .

( Volume +hm / Wey L La,ar)
Rk

(CE%H>£ ‘intnduced by Hm‘rch}n?g (2012)

Weyl Law @ proved b‘& Cristofan Garda‘ner-Horfchings»R&MO§
(20]5)



Con (Stwm closim Lemma.).
(Y, %) cloged contact 3-mfd.
D VAN E NY.E) satisfiec SCP.
O Mag aggume Y Connected.
Vh € £2(X, Rz0)\50%
Wl (Y, e* A) = Vol (X A)

RSl &, () c (A,

)\ satisfies Local Sensitivity,
ce.
+hus S y



Thm [T, 2o18)

(Y.%): Closed contact 3-mfd.

For a ¢gcneric Ae N (X €) 958‘5 O-F e%m distri bm‘i‘eol
peripdic Reeb orbits.

d¢eq, of eabu.dag’rwlou'teo( minimall

hgpensurfaces fon genenWC methcs,

ct. Movwbues- Neves- Soney (2017)

T‘lm (Cr}é'f'o‘Fam é]wd«'m Frasao{ Z;\am% / EJTM,'-- wa-,_.h,,,,75 )
(5 w): CLosed . S‘&MPLQC'&C 2-mf 4 botf 202 |

For a - - qenenc ¢ € D;ff(S, w) , Pen (€) 15 dense in §
tate mant £on

Rmk Asaoka- T (20]€) proved the pam(ld S
Ham(S', Cu)

. Cél PZ & 'EH wse d Periodic Floer Homoloﬁa.



C/(o;inju Lemmas via Contact Homodogq 7

(Y, %) CLosed contact mfd —w—> CH () C::::T:W

(O'F any JA'M>
. Ys ¢ CHIX 8ol —w— Cp AS £ (Y. %)

ove can define U (Q CH(YX. §>

- when Y:comected,
V-map.

Vg ¢ CH(.E0S  Co (A) 2 Cqp (A)
vaAE N (Y %)
PV‘OE_ (I, 2022)
inf CO‘()\\"C‘U’O/(/\): 0 = A
0 € CH(Y£)\40§

coticties Loal Sensitivity.
(thus SCP).



Recal @ For (<& £+ £ Gu.

- . (B[, D0
S P ) ER

m
Adi-0n = S Ba% = WdW
S=0

2.

wn

(45 +73) <
v Oy N

7 E Qi Qwn

g 3 3Em .

%7\/:: é)\n,...—m
_(ﬂ FUV\ olm(q, O<0|l£ Sa"\

( an‘""' on, %/\&(,--.au\ —/—_\_l ( gzw_‘/ %'r\, 5

hs contact mfde-



.—TM (C\naidez— Datton- Prasad- Tann?,/ 2022)
Fon an 04, <... £0n

o’éCH(‘;S"féw)\‘lo ‘;CU (Aa-0n) = CU(O\“'”“”) = 0.
Tn panticu lor , Aa.-on Sofisfies SC P

Tdear of pf

§jf_2_', Rotional case (oc/op € @ fon any ifj>

fjf_ﬂ_?'. Genemﬁ cace Hfollows from Step 1
613, a,Pme}morb;on “"9""“"’"" (Dirchlet approx -(-&u,)

V4
Cf. Cinelk - §egwca,o(o(in}



fiuestiow
Does SCP (on C-CP) ol d

*on a nwhbd of Aai-ag ia [\(@2"—', éh\?

* for ang )\ GA(Q%—I, gh\ 7

(4. Fisti- Hofer conj.



