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A polyfolel proof of the
weak Arnold conjecture

Peter Afbers
Joel Fish
Katrin Wehrheim

work in progress
based pnn:  “the right guestion " by Thomas k’rﬂgb

oty foltd dechnoligy (in pregress) by Hefer -Wysocki - 2ehnder

weak Arnold conjecture : (M,w) closed symplectic

PG M time-)-flow of Hamiltonian vector field for H:-S%*M —» R

nondegenerate : gmph & h Ay
< e —
=> Hperiodic orbits = #Fed 3 S 4 H(M®)

PROOFS that Edi Zehnder and Katrin Wehrheim can understend

Eliashbery (din M= 2) Floer ([ewl= T"Co(TM3) T30)
Confey-2ehnder (T°") Hofer Safamon ( M semipositive
Gromov ( 21 {or mt’ﬂ)=0) Ono forgerersc' 3 § Tt 5°, ;<0
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Floer's proof (o) 0n] geeraision b 7 et
CF(#) = X, Z<9° 2"for Mmonotone
- construct Floer differentias 9 G CF prove 93¢0 =0
« construct isomorphism HF(®)2 HF(dp) for € small f:M=>R Morse

v
CM:= 2 Zcepy = CF(%¢) since Foe ¢, =Gt ¥
pet-if (» 5
. prove O by Lactco Floer moduli with
fixed points 2 Morse trajectory space

by repularising % modubispaces and S-equivariant Gamsversalty

Piunikhin - Salamon - Schwarz a pproach (outLined for M semipositive)
e construct PSS : CM — CF(¢) SSP : CF(¢d) > CM

byosnteg” 5 Fecpon | [[Bopon
£ -e

e — j\ﬁ'
i——£> >
« construct 9, prove 9¢9=0, and that PSS,SSP are chain maps
« prove PSSeSSP =idey , SSPoPSS =idee by cobordisms

a
]
H
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Lazy PSS approach

PSS sSSP
s construct A-finear maps CM —— CF(¢) ——— CM

\-\____\___ P
from SFT polyfolds [Hwz > 2013] h /

4 3
& Morse spaces [W20r2] :C

- prove PSSeSSP -1 = deh + hed d=d™™

tod = det uf;cbru.
L= dm = Ee éifu-} “P”r éﬁﬂ'@u&r ——

o o fittle qfsgbrn t L GHM isomorphism '-Fec.t':‘nriry through C =
=% rank CF 7 rank HM

Mm Z(u d:_*M’x f-ﬂ,OI“"’M” Bsusﬁ?H

m‘mp" _ﬂ'a; |% 00

E:h’:l'Om)-vM” 5:"-’(5?" Y“-V‘F ulo”&'{") ‘"dwk}

(I35l o0

y.:(w,0]~M Y=vf  wulo)=y-(0)
ﬂ:= 20,u: CP'=M "§,u-ﬁ vH [13ul®<co ind Qﬁkwl:k
&:fﬁ,w)-»!d a?.'ﬂ-vf w (o0) -'-'3’4.(0)

£
-—'—D—y—-« / rT \ .
M= Minli-23 PR

[y
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Thm[Hwz'2] 38 By &, Fredholm section in plyfotd bundle: OBy =@,

BM0) = A" modili space of heomorphic (nodel) spheres °% [ 1),

Assumption [Hwz'132] 33 B~ E," pelyfld Fredholm :
- Do) =4 hdomorphic buildings in €xM of il (€=M B »
= 9(0) =ﬁ:ﬁﬂ helomorphic bﬂ.i@dz‘yys for neck s'l:l*ef‘chirg

at RIP'xM < CPP'»M with “Reeb Fiel" =(3, ., Xy) of i T »e
Level | smooth domain |
~ Bi‘z'ﬂz 1 " ‘interior” E-VQJ 3V”.- %';“ - M SC.H
B={ v B, { Level , noded domain
v 3@,‘ ow: & , SFT: multiple Levels, stretch: R=0 [multiple Levels
for R-w0

Mote: The regular buildings in homotopy classes idx.. (with some
marked points) correspond to holomorphic curves in M,

ARt (R VA [ R R
idg ... (g ... iy o

We need to couple these with half-infinite Morse trujectories :
M- B M= —

k | | L /K; = S

/%: = '-"F"j/.. (N Jrp—
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Claim: 3 s : B~ &, Fredholm section in peyfotd bund/e :
s70) compact (Bk ‘Bk \(aﬁk !Bk J Ml: _§~am

M =2 0nB

W Correve )

] *—l—-— B }--q--an--.,.-.r— %-H—i-'r B e { rp to Liber progucts
P — - § '|. N ] - ".
a%: = ﬁﬂ' [T cﬂr u m'ev e, ¢ -I >J e Ti 42 x> e 96 Fr :'!
2 . . h
3BE = BB v BE v 'B.'; EMT 0 M B,
{} [uwz‘03-'09]

Cor: Define PSS/SSP/i[h by #(S-rp’ﬂ;rmm) (0) g?ss/gmﬂ:/m !"g_:',
then O=tod + dot , 0=PS5eSSP ~ ¢ + hed + deh .

{-o2, 0] [o,m)

Proof B strebch | sine | gz @ T g
oscaim Eg. M*“s(o} . B, M, (M —> & xTM«TM
mb—-'_.-__ i —_—— ( M., -3 } H a u ]ufo]- H(DJ;“{N}" fmJ
L LB e g0+ Loy W_,_.,____L)

Finide dim. F‘mqaf_iﬂufm Sc™¢o Finiie dim,

(=ee, 6] o

M=, ﬁ”’m : (broken) heff-infinite Morse tmjectories
Wi compact manifolds with corners & "associative aluin;'
(vF "Eudidenn =) ev: jii= —>M €%

main boqrdary stratum (‘corner index"=1) is

S ['B“’*‘*x,a M, )_ a%"’*‘*:ﬁ M, u %’“’*‘“x'a'ﬁ r/ﬁ

w.-- 5-';'*:. - U ,Bsf:reénk ‘_ﬂ ”aﬁ

[ H=go0 w e a1y
Ol e by Ly
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To prove (= '-dcn + 2 {:}'f...} it suffices to consider the unperturbed
A0

moduli space Mg (p,q,B) = {8 o [w,lst1=8 ] for Bekym).

By the energy identity §18sul® = §utw = <[w], B> we have
qw),B><0 => Mylp,q,B) =2 =sh0over {.. wls1=B.. 3},
<wl,8>=0 => M;lp,q,B) :{im F PRa lf b sl 0 |
(;i’;j i PEq (el ey
= SO over {pror=p, yim=q, u [sI=B < ﬁ;
Now pobyfolel pev-&urbaﬁons,?can be chosen =0 on these components.
(t«f-!fng the gluing hierarchy B ,'gp” B5P Ay &+ }

To construct Floer homa?ogy and HM B-E@HF -w—bHH we need
to compactify and regublarize

° ? EEEET,
M =fu: Rx5"M | Byu=vH,0¢f13ul’<o, ind Du=kelfp

sothat DM =My x My, QM ZxMPx My u M7 MPS, B 5= ..

Bge S,

This can be achieved by Wpdy%meﬁmds" based on bhe S'FT-:MMfﬁms

¢ D Fredhdbn section on ‘ﬁF SFT polfold for ReS's M (in cLasses id,.»#)
with aﬁf U'Bu x B

Vipn Bl

QBT =Y B KX, ﬁ _: for €<M; analogous for €M
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Proving PSSeSSP=idcy wouldl require a quotient theory for polyfotds.
Pr-ov-ing SSPoPss =idcg  would require “codim. 2 avoidance"

A general cobordism of compactified moduli spaces faifs:

| ([ e @A | T
as \C 00 o1 :;_:
.,__.? ) | r/_ | il f -_ —F
= + chotce of node
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