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Hofomorpbfc Quié’f (nvariants and some appficmfzbns
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“hew infrastructure”

o 3d-/4d-[knot @poﬁ‘f/

J‘oinf w. CWoodward 2 SMaw » TQFT's
["t-'? Frqrint':s] [in proarm]
HF version CF version (Awn) * Mmirror s)rmeﬁ'r;y

+ Sympledic bpolbgy
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A Lograngian correspondence (/‘L,wo)-{’i'-»m,w,)

is a Lagrangian submanifold Lo € (M* M, , wo)xed,)
Examples: » MTZEM  for go: M—M symplestrmorphism

o ptEoM or Mgt R LeM Logrungian

b Mﬁi"’»M/G for /uu"!-aj' 1moment _map

+ Clolworllnich fores 52 =>S"  K[922e55" [uonse0, 50731

T he geomeﬁ'tb camposir.‘éon

R e N
| T (a2 ) | < 11,
isa; Lagra.nyian immersion if Lol th MOy M,
- a smooth /_a‘grmyian correspoménce f A4 ard T injective

Examptes: « gqrog eqrv = grivey)
+ Lopio) = pr(Lnpto) €Me  forLem
. /u:'{o)of = pri(f) ¢ M o LMy

. {‘7&51-' Vi=0} . k _ z- S?ﬁ Sﬁ- IV;SOB {\76 51“;: 030 k - /,x\ I

double covered Ly m immersed a | :/;.."'
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quilted Floer bomoligy  HF|( M,.f: i)

is defined for any cyclic sequamce of Lagrangian correspondaes ,
eg. by HF(LorLu— , (Lax.xlyo) o> hotm om).
_;n-_m@' . HF(MD?"?) = HF[grrgﬁ,An) = HF(g)
HF(pf""M) = HF(L,L)
Thmliv]  HF( ™ “"”f‘*”ﬂ HF( ¢ %"2‘ )
if o Lorln d Moxl iy 2 MxM,
* bubbling o priori excluded
morotonicity  or [wrorxun =0 en Sphaes, disks, €igure eights

Corollary: HF(Ty \Tep) S Hy(T)  for mamstone T < OF"
ruprdum? [Cho]

Gorollary: (puyr- ) 25) <> €F" x P
RS
(sH" ™ S* are Hamiltonian rondisplaceable

Hiﬂ-i;: Tg,: B(/‘-l"-" "/‘In) (nn, ,m-l) (/ug" /‘l.n) (....,,, 'M,) C{[P
However CF(&=03&'=93 CF(K f2=0f={y= 03) CF(fz-o) aw; }

because '321 mod 2 +. 9'4 52 K shtree f:f’b)

. 50 we still don? know whether KkeSkS s displaceable [ At~ Frvuemitnen] |
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Quiffs- have patches and seams
[Quitts] patches and. seams
Ct) consists of - }

A quilted surface (Z,c,,.
o Ricmamn surface = with boundary and punctures ~—
scanst G, CocS diit submosiths (} T )

N T

= it has ’jaaéaksv
and Mry mﬁ-pmﬁs Bu..uB, = aiﬂw L
—7 A
i c
ch fauir%?_ astociates | 9"
. Pafch 2; —~> M,-,w,-] sy»pfed.‘ic
boundary componsnt BcdZ; — Lg<M: Lﬂ’m.n;tﬂn
c scam C€3%ad%;, ~ [ c MM [agrangian correspondence
* puncture ~> :,ncommg or Otsza:?
associated Faor homp agy
L HF(LB;#'LC;] ) Out’
HF(Ley, Lc.,,Lc,,LcJ WLy Lo, Ls)
HF(Le,,Le,)

HF (M,)

5/27/200!
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Thm: An)r ?uiffed surtace (g,C,..C,,] wibh symffcﬂgic Labels fﬂ;’.ﬁ,),(le)

defines o velative invariant ‘5‘- W?gHF( ) @HF( )

depending only on - ( 3,6..Ck) up to smooth csofOPy

- (M, l.g,Lc) up to Hamiltonian t’:o{'ap},
and Snfirfyiry

frafe Py

® Composition = gﬂui? @E, ° é'fz s éf,#f, ("‘f Py )

L=t 0, s
1 T‘"ﬁi * geometric composition tranneselinjecie
} i. d . buu':fin’ excluded
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Quitted surfaces with symplectic Labels arise in é‘opol@)/ from
decomposition and. "ay»,o[ccfimérbn"_ They define 'ﬁoPoCo?icaf invariasts
if different JﬁcOMthﬁons yiefaf. a?u,imfanf' Labeled ?uiéfs.

. y Sﬂmanl:Md

:
; ‘r lr £ Morse “\ H‘Yﬁ_—;‘ [ [ [ :T b
: ) |R-ivanant .
H*ﬂ—a;— witt  HF| mimy "
Ly 4 Leyyl - Fines 1 Ll
. ¢ I 3
¥ ] A‘)‘é‘ﬁ% T Az l fr_m
repm{mﬁm N7 o

Spaces
M(E)=fge Zomlm (), sU) [ sld=2) 1

LO%)=fe Zom (ot 500 | FE11]
( i.0.Fat rottvivial SO(3)-buwdles )

Thm : ﬁova between differert Morre fanctions correspond to strip rﬁnn.&g

¥ Y 3 N T e
= YuY, | Ann~p Lo o~
i Yk R e

Cor: This néﬁm 3-ramitfoled inmrionts for every rz2,d2! coprime,
wn? mdd; spaoes of Semistedle I'BCEWM a‘lc rlﬂl r, éma’, ﬁ"tdn’c‘éﬁum-"

Cong.: For r=2,d=( this is instarton Floer homology In(Y).

mhtmil:file://C:\Documents and Settings\Administrdkdy Documents\My Notes\my te... 5/27/200!



Page8 of 14

@ Peruta ,lekili , Gay-Kirby ,...
X’f
\L‘F broken Lefschets fibration label punctures with canonical
2 [ 1y<HF(8,8,) HE(Ly L. r3,)

Conl': This defines an imariant of X t (rmmef)r S'e:h;«M‘ﬂ:u)_
Other examples of newlold invariants via quilts :
. [PEru.fE] it -wanitoldls con;. Seilzq-mum

o [lekite) 3-manidolds tpuia? Heegard-Floer
* [Rezazadesan)  fangles conj. Seldel -Sinith
« [ww) knots cony. SUIN)-instanton [Konh -Hreuke]
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[ Categorification|  weinstein dream 2
“;1::_”%; ”;!'Aam exists o Zf‘z% Sy with
-objects : (M) symplectic
 Mor (Mo, M,) = Lo MM, Lagranpian. correspordne , o W;,;ﬁmm
Mo (L, La) = HE(LoisLa)
+ omposition  Mar (o, M) Hor (M, Mp) = A (Mo, M)

(Lm : Ll‘l) = Lm°z-:z E'F ﬁ'fﬂfm,eﬂw,m

HFlala) > B~ Iwg
) T = L HF oLy ell,)
HPlo Loy — o

categories )

CorlThn: There exists o fundor  Symp —> G [z
Cor: There exists a funtor Mor(M,, M) —> T [Mor (gt M,), Mor(pt, M)
(H:Ff’t) {3 &

ie.  FhM M) — T Tk (M), Tk (K))

E.g. fundor (L.,): Hedud (ﬂ,) —> HeFuk (M) g iven b)r
o on objects : eon morphioms:

e B
) HELL) — & F e
ﬂ‘-—-'r,ql___iﬁs
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