,n}quuc'—{oh bo  ECH a'v\mjs asivme Y

Connecked withoot

fuathen menk oning,
A. Deﬁh)'hoh and  Fhe Weinshe: Con:;echne,
Y= Y3 closed 01fen}e<1'3/-mt[(', A

(iie. Yad) 50 velome foam) , §:=kei(N) conback
stavching . The Reeb veckon Fild R on Y is defined by
(R, ) =0,
( Y (RY = 4
A Aok o0abib s o desed obit of R e a mep
7 @/TZ — Y | Tso,

Cawl‘ac} (o'\m on Y

Simple
Rw\_k. A Reelo m,l:il' s e‘.H\m LmLfJJeJ on  the m-\(olJ Cover ,
m> 2 of an leﬂec‘(‘ed ReeL oqLi{'. .

@QF. A REZL OWL;L ’X s CQ.HC(I hon - c]eacheﬂoj‘e 4F 4 ¥s

VW" an UaCV\fVOslVQ, OF H'\e, I"hﬁﬂf\l‘%eJ f"‘tS" ’lej’u'\ld hap

PY: (Eb’”)' ‘“) —7 (770)' Jk)‘
A hown- (Icﬁenuo}t, \‘ s ca“ad e”iyal‘c‘c iF H\e, eu'gcn\m[uu

OF Pf aneg ¢On HAQ, \Mi* c;f\cle., cmcl ‘nypulootfc oHnenw}se.

Qf. A cohh\cl' (MW\ X 5 m“ed hon- (]CJCV\QAQ}& fF (L” f#s

RQecb  0abibs  ane v\aV\-JQz)ZV\QAaPe. < 3emm‘c condiFion



Assume X is hOK-Jé(‘)Chua\'c and fix Te H,‘(YB, We

define o chain COIN\PICX y. s  on JjMPICCH%d‘{oh of Y
¢

Ecc (Y, \, T, 7T)

/ Z‘ Coefch:’en}s ane cu]So PoSS-\“L
Fr\eelj 3enem}e<l oveL Z/zz loy Einite  sebs  of qus ol ;=

V(o m)) with:
e The o's ane painwise diskinet  embedded Reeb obils ;
e m; e N Vi=g.,N;
‘ ; my [«] =T,

* m: =1 WL\U\CVQA A Is L\JP{MM’.[C.

Rw\k, \/\/L\\j Hnt lasl Cahclihoh 7

(i) Compubation of Twbes Gromov invaniant in cose of
mopping bou ((see Seckion 2.6 of Hubchings' lectune
noes) shows bhat hypubolic osbils ane confed only
with weight 4.

(i) Paoof of V-0 (Fruncakion procedune) . .

?noof of well- def. of D and »f =0 in Banneg’r talk (6)
N .
/I/IM. lﬂthJ(\’\j OPQ/\QX‘D’\ Ar) IS CleFl'lned Qs fo”gws ' (Ll‘ (M:—_

R x Y , J(CS-\)B be  the Sjmp\echﬂsql’iav\ of (Y, X)J

QV\(J |€} /S IDL q Sjmplech%a"ion— QCle\ise"ue acs  on M:
- 7T i @-iv\wm?cm",



- T(2%) - R,
- Tl 3% octakug pesibively wab )
For oli= {(ati,mi)} and Pz {(f5,n5)) chain Complex qe-
nenakon  the  coefficient
<V«, 0> € Zlyp
s a med 2 cunb  of  T-holomenphic  cvaves C (e,
“TdC o dC L) i M (medele R-translabions  and

//gc\q'.vm|ehce of Cu/\/\QV*S ) S.{.:
> Z-—WJ ‘53 as  cuments

() C — Zme, C -
(W\o'le debtails 1w Bas’ badk (@) ch<| Tohauna's Falk (6)).
(i) C hes ECH-index A4 (See Tonos' Ealk (4)).

Rimk . Fon 3emr\ic choice of ’S, ECH - index 4 Cvaves ane
Zvnloe(‘tjul, Qxcepl' poss‘.uv fon  wulbiple covers  of taivial

Cj|inc|us Rx {y}. Y Reeb  oabit. -

ohp VS ua”y wa. hs

The induced homolagy s denocted by ECHg (Y,5,T')
ECH, CY, ), T, 73)

and 05 colled embedded  conback hatmology . ECH, tonms oo

lo be independent of T wnd TN | o dinech proof of this

19 kowe\/b\ V\ol‘ (LV&)‘&b‘e, (becQ\:SQ OF Some UV\Calve,cl



Eechnim‘ P%Llehns, See Secl'n'oh E5 of Hu"an'hﬁs) [ech/\e,

hohg), Cvrmemﬂyi H—\e ohly y)’)ao{: (s  Via 'H'\g éllaw{lag_
Sechion 2.0 in Hv*cl'\'.nﬁs’ leckone nokes , " Taubes’s Pnoaf of the Weinehein

Colﬂljecl‘.me, in d"MﬂhS;OV\ +L\'\¢,e/

/ﬂrwt«\. (Tawbec) The/\e, S U Canoh'eal 'leo\mo'lplm'sw\, of m‘ajcfve/y

yxadeJ o Ju‘.u

Foincans dol of T7
ECH, (Y3, T,3) = HM™ (Y, s, + PD(T))
—

| Sl’o.hww,nL Cormeci‘ SQ;LJ\\ _ 5P‘h-c J}’th‘\me
F ss ¢ PD(T’) nhon N,‘HU‘ Je,h,q\m‘,y\e{ ij 'E
Fons: on, otheawse Fln"’b" | Co - (set of Spin- ¢
SL“"’I" ’\¢P|0~CQ, with dc:h\l: Y shavckvaes con ‘9(
N : .
HM~ ¥ ”f'\om VA Sion, Kaowheimen - NEth €5 Jon %FF'M
! Maowka Space oven H (Y,‘Z))

Coqo”amg, ECH s « Popolaaicd ‘nvonian b (,up ko s|m'Fh‘ng &

f one cL\omaas the conkact stauckune ) .

Co'\o“amg, (We:mstu‘v\ CohJeC"UAc in  dimension 3) Evema,

closed contach  3-mfd. (Y, ) hes a Keeb onbit .

jE(\OOF .

SVPP”" (Y, ) hes no Reeb onbibs. Thew ) s hon- degene-
QW‘Y’H seb of Reeb onbibs 5w

chaiw Coh«p|ex

oo ond /
{ Z/ZLZ | F T- o , 8enoj\a&of\

ECH, (Y T,5) -

ol’L‘L’\W:SL .

l‘lowe\lu
show Fhal Fhee s

HM™ (Y, s; + PD(T)) y lwage [soch o T

[ ivxF.v\}\‘Llj E)QY\Q/\Q.h,J wheneven ¢, (3) + ;.?D(T') e H(Y.Z)



(s *’o’ts(om (See, I(’\ay\,\qg;}v\u - Mq,wkq) . 3

Rmk . The (a ct H’\al’ ECH I's I'hffv\i |’e\n je.he/\al'ecl clocs hol?
ﬂmr)\tj H\e £x35\'C\r\CD. OF o - hnr.xhj leoe“ed Qeela O’LL;I'S . Cohsidm
fon ins“qnce the e,“ipggi:]

/DE. (Q,L) .= {(24'}2) c (Ezl'mlj\" +1:|Ezlz= 4}

with conth Formn

LEE j; sz (- dy; - yidxi) l TE(e,b):

/ﬁneh, if %e @\@, then  Hiene ane cxaclrlg, b s}\mpla

Reeb oabiks (pr‘ic?\‘ Compvhkoh of ECH in Jan's balk (3)). 4

Qw‘k. By W\ak[né slf\onau Jse of Tawlyes's fSohnof\}vl\l'Sm (a\mov\g,
oH\& H‘\ihss) one  Con P(\ove SLVU\»J nLFKhUmQV\\'s oF Fhe

Wc}v\shzv\ Cohélddf\l In clfmension 3.

- Cnis»ofw\o-GW\J}V\eA'Hdichln(j): g o|wa,js N leasl Fwo

2mbedded Qzela oq\Ms, eSs‘iana”g based on fhe Weyl

= Cuiskofono- Gondinen , Hryniewica, Hulrchzhgs, Liv : i) chanache-
airabion  of conback  3-mfds Wik exacly  bwo simple
Reeb owbits (Y2 S* on lens space , the Reeb Flow
has o global disk-like sunface of sechion , ik dynames

IS descnilﬂed bj A PseUJo-no}ahon’ Z s Uh'lvusa“uj,



I?fjm‘, ...3, GV\J “) f C,,(i) (s tof\ﬁioh , {;L\u«;

ethen 2 on o~ imany simple Recb onbiks .

2., A“ll‘ional S‘V\uchnes
A hice (Q,(\L//\C of ECH is H\a} fl» I’ms Sevuql aJJ."Hohal

shuchr\es. /rl'\e.se, ane Cnucio,uj v$e<| ih Hr\e c‘LF.‘nfl'iah of

ECH- Car«t.'"‘ies (cuml i Hhe oy;lolfca\'{om we will descnibe
in the next Se,ckou),

T'ne ECH- coh"qc" iv\vo.w]amt: ECH Con"aihs o Ccmohfca,[

class which is defined as follows . IF N s non- degene-
nake | hew  the emphy seb O of Reb onbibs i a
gentmafor of e chain  Complex

Ecc (Y, %,0,73).
A T-hilomorphic conves in M = RxY can be seen

as /laadiznt flow [lvwes of the 57m;o{ac‘n'c qcl-.‘aw
Aot g T;
ECH" Le R
We /\uxcl},j see  that ?¢= 0, I.e. ¢ 3 a Cyc’e,
Ohe cah SL\OW I’L\&,l’ H'\e, l"tohno,oﬂj c'qss DF ¢ C{OCS hot
C‘e}aehd oh j 01 X, and Fhos gb defines a c,ass

c(z) € ECH«(Y,%, 0)



Cm"Qd the ECH COhj”&Cl‘ (\n\/cm{qh",
explicfl exaimple for T in Stmon’s balk (€)

Q\mkc C(%) Con CJI.SLI‘Y\S\H'SL Seme cohl‘a&l‘ Sl‘m)cl’uf\es :
e |f i‘ (s OVQ/\l'w;sl’cJ ) H'\eh C(E) = O .
o C({) :# 0 ;F (YI i’) (s Sl’f\ohj\uj Sj\mlalecHCQ“:l ‘Fu'”a‘pl& .

’rhe U’Vna'P AQSume, Y lIS Canhec}'ec{. ’r}'\eh
U: ECH, (Y,5T) — ECH,_, (Y,5T)

is fVuCIuceJ loy a Cl’\aih hap (lefc'heJ b\j CoUnl'ihq, ECH - index
2 conves  that  pass H‘\/\oUSL\ o« base point (ox) € M.

fO’l A hon- Je. QY\-QAG‘.L (fom
| desenmate cdse approximation )

The ECH-spectivm  Waite §=kea (3) and assvme ¢[3) 4 0.

Wt cjeﬁno, a sulve,ncc, oF nea] hvhnl)c./\s

0= ¢, (Y, %) ¢ (Y, 2)¢ ¢, (Y, ))s..s +oo

() }'o‘o ’ "0 S
Qs ‘Fo“owj : il I s ot i ‘th'hecl oW ECHL as well

¢, (Y3) = inf {Lvo| T me ECH(Y,3,0) sh Um= (0] }.

Bk ¢ (YN ¢ +m iFF c(y) e Im(0U).

(Je€ WO'\/kJ ﬁm Wea,‘( L)IQVVI\//C JaMa.‘“s as ”G“
‘W\" fv’l Jehaal CoSe Ual'hé W\o)—\o\'oh(e”‘n}

LQ* how (X,w> ':w a[L;ovv://e c'oMal'h

) ). e, qh eXacl

Sjmp[ectfc F.’“fwa, oF a Cohl'ac\' 3- mFd. (Y, )&) T"\e.
ECH - c«rqclhes of (X’w) ane Jefihed b;
ck(X,w) L= Ck(Yl )\) | \7/ k € ”\/0.



RW\I(, I( )./)x' dne Cohl'qc]’ ](o'\vn oh Y f.f.
Do d - uly
'Ll’\!.h Ck (Y, >\) = Ck (Y' X') , V k € ”\/a_ 'V\, Pqn‘r[~¢u‘a/\,

ECH - cc\pqc(kes ane  well- defined.

Thim. (pooperkies of  ECH- capacibies )

() Monotoniciby « [f (X, w) embeds symplectically in
(X' w') , thae ¢, (Xw) s (X w), VkeN,.

(i) Comformality : ¢, (X, arw) = |a] ¢, (X, w) | ¥V ado
Othen  propeaties can be fond in Thm 43 in Hobehings's

[ul’uf\o. Vlahj qn<| in qu. htxl‘ Sech'on

As an c\wlicahovx we Consides the Fa“owfna ijy:(ul'(c 2m -
l‘)uHiv\g Pf\oblem . for a, b > o ek
E (a,b) := {(24)22)6 (l:z/ wli‘\z-r WIszlz (4}
anlowecl w.“/\ H\Q SLQ.V\JQACI SJMPILLL'L (o’\w\. of ([2'5 @q'

To E(c\,b) We aenc.‘al'e the Seguence
N(ab)={8-a v b | 4jeN.)
of all nohme,aa,k{v(, ini‘egb\ [f\ne.cm Co\m[afha".‘ohs of a and b,

cmncmaecl (n honclemeqsing a'tJeq.

/ﬂf\_w\. (Mchf() g Sjmy:’eclrfc emLeJthJ, inl (E(gb})—)ﬁ(gd)
e N (a,b) € N(cd), e N(ab), € N(c,d) |, Ykr0



/ED PGOVL +l’|e ”Oh\j |‘F P Pﬂ-’\,}' OF tk& tI’\QO’\CM one Can vse

H\& hﬂoho"ohfcfl"j PQoY)en\'\j of ECH‘ CGP«.U'H(J t(n(l

(i) Ellipseds:  C (ECe,b)) = N(a,b), , ¥V kelN,

lel(. ”7 l.$ Q hoh-}ﬂfV-'al qublem ‘"o CIel'Mh«fnz W]’\CH‘IC/\.
N(ab) ¢ NC(cd).

IL-O’L awn accouvxl‘ See —n\\m. 42 ;h Hdlcl’\\‘hﬁdls 'ec"ur\e ha"ef.

3, TL\L N(’_ﬂl IaN QV\J (LP}'D["UL":'OPIS

Thm. (Coistofans- Gandinen, Hubchings, Ramos) If (X,w) i o

l_.‘ow.'”e ({DPthV\ wfl'ln <L“ ECH‘ mr:qc.‘hu ﬁ’y\.‘}'e, (ej Q
. g
(hn 'H'\;'f Case e w.’ll See

shm sha Qtl domain  in ph)' thew a proof i Albek's

2
kLiw\ Ck(KX'w) = Q-VoL(X,W). el (9
~) o

AS an (LPP‘(ca,leav\ af HM. \I\)ejl ’awd e Cee "\e/\e, ‘H'\e, Fo“ow:n?

I/_W‘- ("L.‘e.) L} (Y, 1) be o closed contact 3-mfd Theh,
the el
{ f ¢ C”(Y, @70) / Reeb o’Llo]"S of (Y‘ f)‘) }

dense in Y

15 ne_s}cluaL ih CM(Y'@>D) W’\l' Cw'i'opolosj.

We sel ?(Yll’)z{“‘ Qecb 01‘9}L of (Y")\)j The ‘(uj s}e}a



of Fhe pacof is Hhe ﬂ.l\ow:n3

LC,W\VV\Q, (Cw-closf\na [emww») Le,l- UCY be oppen and hnon-
Cmp]'aa, and  leb €50, Then 3 {6 CN(Y) svch that

ch(f,4)<£ and Ty e PCY,$) hohcléjthtna“e, ok

¥()n U ;é 0.
unden the assumphion c(%)%o (l'h aenuml one vses
a dizelan of the ECH- apacities defined fon
Eﬂoo(. genen P

c\n)p;l’—\m:j a3 ECH*(Y,ﬁ,T’)\{o} and of the Weyl faw)

AGQ\)YY\Q C({) 1'4 (N que, h € C“(Y) "/\7;0) W|'H\ Suior; (h) C u )

te h
hilpe = 228 M o wnd h#o
" =0 AT

CIQC\(\LJ )
d(h2) = dhad 4 hod)

so Haot
(e b)Y X a (14 h)D) = (1+ k) A4 D
and  hene v pankiclan
vol (Y, G+W)X) > vol (Y, ).
Uam FFelo], qe POY, (+VR)D) with yO)a U S

Ohcu the claim s pr\ovacl one Pakes
‘? = e,? (4+I l’\)
with suibable 3 € C”(Y) bo achieve hohc,eaane/moé_.

ASSv\mc L‘y Cowl"w('icLImn H'\Qt V te [0,4J , 7 Y € ?(Y,('H' H\‘)))



'K()ﬂ u = Cb.
Th(,h , p(Y,(4+{:h)f>) = P(Y,')), V t 6[0,4], and

hence  in pan F-‘Cvlam

ALY, Getn)d) = A (Y 2
whee A (YN) =] Ty [ ye PONNT ¢ (o,40) is the

ackion QPQJ'“’V“ . Therefone {oat ot | T c nfré,,}

¢ (Y, (4+th)2) € ﬂf(Y,(ﬂ”tl«ﬂL = A2,
and  since L/ conbivwiby of ECH-spechrum
E e o (Y, (14 th)A)  conbinvess
and }Zé(Y"A)+ is o cdosed 200 measine seb i (0,+),
we  dedvee  thel
C, (Y, (n+th)2) = ¢, (Y, %) VkeN,, 6 Vtclo]
Weyl

= Vel (Y,('Hh\n)()\) = Vol (Y.’)\). f n

aw

?noo(. (laie's Hawm)

/ro.kc UCY hoh-emplwl and let
bo 3 ? ' hohdeg .
Sy e CoR,) [ T B E O B2 mondeg T
Clew\Lj , LFu s open Cw(Y,'p,oB,an dense b7 the C™-

=

dos'mé lemma  above . The daim  follows l’akfn} a Counfable

base {U;'}{GN of open Sebs m Y and i[e\lN F’U;' |






