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Assumpt (All :

(M , w) wo symplectic In-manifold ,
ze, (M . w) is either closet or tionville

wee2(M) closed
, non-degenerate 2-form .

· (o ,) Hamiltonian isotopic via a compartly
Supported Hamiltonian Isotopy ,

I ↓
Host , ) 20

pain of tagrangions ,
E. . e,

· ↳ is connected
,
closed, relatively

↳ codimension n submanifold St . Wh= 0 . exact.

Question : And'dConjecture :

The results towards answering
this depend I

-

↑Co(tit

XW, (M ,+i) =0) .

-

How manypoints does to
intersect ↓

, in ? Suppose Al ,
then

# Look
,
I min Crit (f) .

on our assumptions on the underlying
geometry.

# the Arnol'd conjecture is true ,
then

the bound is sharp.



Theorem (Floer 1988 : Theorem (Hofer 1988 ,
Floor 1989) :

Suppose Al Lot L, then Suppose Al ,
then

# tontE Frank Hj(tii[(a) · #Lort Ca(Lef

whatfwe want
to ditch the transversality) Recent work of Hirschi-Porcelli generalinethis an

usingFloer homotopy .

R no commutative ling

.
↳u rinspectra (v) multiplicative cohomology

[r(x) vo R-cup-length of Space X I
-

theory &* ).

↑ Therem (Hirschi-Porcelli 2022) :

int 3 H... *(i) : 20.ud =0 . Suppose Al -Orientability hypotheses ,
then

# th = (p(z) .



The preciseassumption is not too important ,
it just

allows for12-Lagrangian Fier cohomologyto exist.

Note
,
Hirschi-Porulti Show this bound is

Strictly stronger than non-Fer homology bounds.

The following is a "erature up-length estemate

#wwhat ifwewanttocitnaa
TheoremBH2) togethera
BEHF (toiti212) Sit .

Consider theguCupproduct action then
any compactly Supported Hamiltonian deformation

302-B* I- &* 2, ...* #O ,

↑

on Lagrangian Fler cohomology
: o (titi) intersects in East K points of estinat

HF(LocLriBal*/i : 222) -> AFG.Dit) --
action

enwe do better using
Fier homotopy ?

Counts psuetholomorphic strips wo incidence relation
on the boundary of the strip



I .e .,
exists wrt . the

↑ Cre
of N

.

Aum Theorem (Coven-Jones-Segal 1995, Large 2021)
Suppose A3,

thentheloer homotopy typexists
① ②

·Li is eitherdexact orCylindricalat infinity I
z.e., a spectrum whose (co)homology is the

· (Mith) has afeedbrane structure
③

Lagrangian Floer(colhomology&

① ↳ Cloud NLi =di . Now
,
back to intersections !

② =d Le looks like # ,0(X(firm) Suppose for fun (to h) intersect in a single (possibly
at infinityw/ Mo the"contact boundaryatlinity" · degenerate ) point X.

③ Ide2o : XTMOC totally real subbundlest.! Zooming- W to in M

-W
(2Tra&

Lin
(221 Thz@R

*

homotopic , through totally real ↳ in T*Concsubbundles ,
to 1 (thehomotopy is part of data).



- whose (colhonology is Morse (20)homology

New V
,
↳

, looks like E(pdfol3 ,
where Popul (B . ) :

↓

fe(* (in) ↳

-

111 1
Morse homotopy type ,

i . e ., Spectra

w a single (possible degenerate) critical point
corresponding to X .

We can do a local deformation Finally ,
we know

to make toH ,
HM* (Londit;a) **(Efi [12) ,

Est (nu= E(pdf)3
where If is a samecalled the Coleydex off

underta inTorn)

Again ,
we can upgrade (this is essentially folkire)

Theorem (Floor 19897

=m
,
H* (LorbiZ12]HMm (Lorif i <12) · Popul (B . )

Hr* (ForFize)HM Min? Ef

We can upgrade this to a statement about The (stable) homotopy type of the Conley index ofa smooth
Fler homotopy. function on Rowl a Single critical part is quite constrained

.



Spacewl homotopy Co-product :

X -* XvX.

Et So or Ge is artspace.
Theorem (Peurs 1994) : ↓

g I
Now

,
we generalize by filteringCol , by action.

monem (B) :

Popul (i . ) : Suppose A3

Sq : Hi/bi2(2)->Hi- (Griz(a) , Work= &EX , n ,3 ,Exa , ....
EX3 .

where Sqi 12 juth Steenrod square , vanishes where EXjiuk all have action E (2,
> EK),

If Je(n- 1) /2 - then Eduj3 colber sequences

Ed
Hence ... If Fin

,

has a non-zero Sap , of -
Jin-11/2 , to intersects t, inast 2 Floer homotopy type Computed wo points of action at Last

points of distinct action

(If only intersect in onepoint ,
we violate * ) .z

-

#hou



The main motivation of the previoustroemetic sthis bound ever do better than previous results
?

following result.

Yes ! We construct (Mito
,
L

,N ,
dimm= it

,
st.

Theorem (B . ) : (i) (10 ,
1

,) not Hamiltonian isotopic ,

suppose A3, JEEccl is * (11/21 (ii) vanishing quanture Cup products ,

· Eac3CHF*(lati212) Sit . (ii)El (..
HS Squis ... Sq's (ds) #0 , =estigatJ

* (10 .2) shows
any compactly supported

*sics
, degds-deg Sys ... Sq (1) = M-1

,
Hamiltonian deformation intersects in at lustj points ofdistinct

then any compactly supportedplamultonian deformationcution . Steenrod squares tell us 25.

of distinct action. ! Essentially , just by using degree arguments.

of (to14
, 7 intersects inast #3653+ Loks points

&
-

Note
, sometimes we can use Steenrod squares w/solerdegio A quick explanation of the construction is the following.

2. e
.,
when n = If we can take Ms = G . (Instead of <3)



Passically ,
J anumbeling CPR57 We define 1 by taking the "Standard" R-polarizations

Now
, plumto together twoT

*S" is along j disjoint Eps .

-

>(*Su & Horizontalbantle r
Verticul bunelle De

The result is a symplectic 14-manifold Mcl (Loli) , gluing them together , simbingbyappropriatestations

↳ ES"
,

st.

↳1=P ... ep2 I of I's around the non-trivial looksCM

-
*

-

cleanly.
Cpl

y-times This is whatgives the surfs by 5 1. F,

-



Thankyou!


