L12

LA bstract a;p'proa.JneS‘ +to

vregulaviaing m oolule spaces of Pr&m/MmorphlZ carves,

Approach #| ° "Euler dass on Banach orbifetds "
[Siebert)

% Gromev - Willen invariant

* Wuranichi seckion for - nentrividd Difigre-Peford spuce

- nesghbowhaod of nodal curve

stabilisey
48
Approach 2 + finite dimensional reductions v
F - Ono -Oh-Dhta Kuranishi strudure (of germs)
faas
Joyce —_—— D> ol- orbi fold

MeDuff - b, Kurantshi atlas



L12

Theorem 0.1 Let (M, w01 be o closed symplectic manifold with o forme almost cormples
strueture J. Then the spoce (M p) of stable porametrized marked compler curves in M
of Sobolew elass LY (Definition X.1) 15 a Banach orbifold. Moreover, there i o Bonach or-
bibundle E over C{M;p) with fiber IP{C:0* Ty 851c) af (Cox = (z1,....2:), 0 : € — M)
with an oriented Kuranishi section s (Definition 1.15) with §(C,x,¢) = 85p. The zero
locus of & i the sef UM, J) of stable prends holommorphic eurves i (M, J) (Defini-
tion 3.5), whichk = o locally findde dimensional Heusdorff spoce with compoct componends,

Lat A,y be the moduli space of Deligne-Mumford stoble k-marked algebmaic corves of
genus g, with the conpention Mgy {pt} whenever 2g 4+ & < 3. The localized Fuler
clasg gH’ﬁ_&.J £ H.(C"Y M, T\ associated to (E,s) {Theorem 1.81) gives rise to GW-
DD?T-!!.'-'}WHJ&L‘RL‘-:’!.‘S {Definition T.2) t
*° -

GW," s HY(M)™* — Ha (Mg,

thet are muvariants of the symplectie deformafion fype of (M, ). They coincide with the

ones defined in [RuTi2 in cose (M, w) is semi-posifive. (by geometne regubatzation — €3 [M‘D“ﬁ‘%m)

basic example : [(M] = E‘uler( £ '\s:'_o,) e H,(#=5); Q)

w"'te'.yj .
Wl

— _Tuew'(P'm)| 8,u=0,ulP)=A _&v,
m=l }/A«tar:i M

1%0) (W) —=  w(w)

= 6wl H(M) — @ _
x > <ev?x,(A]? = <o<,ev;‘CM]>

H‘?ﬁ,} He(M)

Rmk :  Semi-posibive G cs construcbesl the same way with

-~

— _ 2500 o »
i ZM)’ [/ﬁ,]: CeﬂlﬁfaZFuna(amﬁZ dasy Trom A= J ﬁ)kf %th daf Cu a.}
for "'CJ"[M ! "be.in?" o Corn,uoz‘.‘ menifold
v greslly, —s—  give ‘preadooycle’ ) " _ e
Then Euler clags axiom ® says Eb-(s)= (s'o)=M) since & 33?

f_(M,-p)

r
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GuJ.anLQm'(:COns for rfudndJ WWon a.,)fr-n.al.eg
via abstrect pa—hﬁd:don:/ “vivtual " Lardomentol dass
M=s"(0) [sriw] | Eta-(s) = (4]

—b what (s the abstract form of s‘ec'l‘l.'on s?

h’wco,icd E < 4 Eo se(3) pa,m'.ty of Fredhelm
Banech bulle 'L'S % o sections spe e'tv.g,l
B <=— R°*V 3(R3J)  wuprentioble velasive RO*
2 how is s constructed for pseudohdomorphic curve modu spas 2

From Locsl Fredidm descriptions: o o
near ::oo{.-h carves as before, whee nondiféren ﬁd.bt&fy of reparamebivalion

Cs no Ussue since Erancition maps ave mq reyuives tobe continuous

conbinuoas (wrt ReR’)

gg‘o.l E _ u".n.;'
$)3%, l ?ps XY S .
frioeH, vineH}=F —— B=W (?‘-”)/M G-j $'={vloeH viveH,]j

Conbinuous brangt H{On mep VHV'?V

@ for M"t tpt ® for nodal coues
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@ a-ndyfuc issues appear (n construction of Kuranishi structure

= N € since T is chu'c"u( to be "diffe~entriabl

V ‘L'js rebbive R*" in Locel diffe~entiable strudwes
. e Ve part of "Fred

'% H‘B:WP(?'")/M E & Rb‘r g, (,emd;m" “h;&'

s7'(0) P &~ R'xv

This requires construction of stabiltzations in locel slices thet
"“trans form as £ the transifion map wws ol Poventtoble "

U&,”Q‘— F ~ e g:\"l' F ___) u,-ﬂ'."
$)3 \)
{v(o)el—luv(l)eH'ﬁ h N 'B A S {vio)eH, vineH,]
&:v —yvofv
F' = é*F should be o diﬁ*fhﬁ“'%'c‘”"kmk
c.2. both T and ro:f chowli be differemtiable
al'“\ougk 3 covers nondi @ entiabl mop H: 5> '
This can be achicved by ‘peometric construction' of F ~ frem S on
vuniverral curve" — whith can be reinte-picted as goranbized peturbationof J.

bundle
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@ Locol. Fredhobm description for E,.K#Pt M# Mumford ff"‘"'h

Ex: ﬁo,l = [pt] = (P ¢, (9|))} "eoced madked points®
3 (041, 0)
p general definition For fixed (dosd ovieatest) surface - of gons g
My = {240 (2B | j complam rtuctare, 2.3 &2 ‘mﬁ"%

S g
(Z ' ‘f‘ﬂ !(?-"%')""f'ﬂ'k))) VG  difeomerph™
ﬁ"k i M"k v {nedal Ricmann swiaces aréring from lk’cnwa:ﬁon O'Fj }
or ceincidonce of marked points

Ex: For j=0,k=f can use uniformization theorem to £ix rcfres'o-nén,h're;
. e with 4=1( AHPI)
" o = rEMeniNg SyMmme
? MOIQ': i(lp"':'(o ll 0 2 )) l%ep iol'l "3 o with %l=0f%,’={'%£;7'—:00
' 1 -? ne Wn} o relatiin

ﬁ?ﬁ-ﬁﬁlﬂ.," ;{ ' ' % nodal, olomdns& i

"
Fredhelm description for 3, on € (M;p) ={(z.,-,u:zfim,z [f.?f"*’}

(J abvest e str on M Fixcal) Y 6
M,‘k:t{"t) (Z,[(}',uo?,(f'[y) V‘oem:)

6_3 : (Z, 1‘, W, %) — 5” W= ';:(0"4. + jow)
[Geally o 5 orforZ=l & J;Mﬁo,ln‘[dy foils
(Z) jo ke, g 12)) — 3;& f@)w_ for My W'F— P
dilombiabi by vetabive Aty e

€(M;P) z._:: /1{,,.‘ w Wz m) .. —3—34 E = 1% (o)-Forms
“ (4,w) — Sj“‘)=3;’-iu'

¢ each S; s C', Fredholm . 3 — dg'- i continuous ot '
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@ Local Fred hotm ala‘or'lp'h'on neav nodhd curves ~ nasve
y € Lv)»E u(v-2V)

e s a 47 1

{V(O)el—[“v(l.)el'l&=f —p ‘BUBM“«——’ LxV (R:V')V+)
=7

A presluing  (Riv.v,) = V. # v, (s not injective

|{u¢ cnlerpolatyon

p o "
| ttu G —_ G = (6
v. v, —

MOF

preglaing \
/ iy pregbuing is a
"“""“'7

fld theo
AR S A
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"M afle~ stadilcaotion'
F!E’Et 53,—“;:1’%-—72;. 4 0
\ \l’ 553 < Gt Ft[vz £
Js s Bocly » b 1%
&ﬁ > Sim ¢ Up=llw#) | a:"-="7={”}
. #:
Local stabilizations < Docal £inste dimensiondd reduwetions
neov-
J
forrimplics ing to e codle "
ma.é-efnr'; a,t&:z:zni",_(o): V,,.f")) “Mﬁ'hl:k ‘l.m‘ﬂﬂ"'lll mdﬁdial
F7 . Fl.*Ely, (.,80)
‘\k | nabural tranriion map . v s 1
( >3 sbh)c DxU.~U, 3(e™ v, vk)
’ \)/ﬁ </ (0,v.,0,V,0) * ot:&m

;v
|\( expv-#(é) JEwE +n )

~-_____-g’_\

(v, Vr])

A\ extended transibion map

clobilized st. £,:=0
i@q;;lbn &m @ )

£®6+p =0

deesn't haburdy arcee
from an amblent space
of “net recc.hol curves"
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#2 ?e?uluriaa.{-ion via. Rcntte dimensionad reductions

Execubive sSwmmary: seebro s N
xecw m _X 'fI) :-(! n %_ U;J";:-
— - 3 etole S.
= | S0
m = slo] U e ke L Vs sy
= U—*‘%r fanile dimewioral rdechions
Mor: « g UsF
regulorization theorem : csotropy
o trancition

3 ¥ C{Scd:ccmg a: U g_} .

Vre P [(s+v)"u>)| compact mani€olel

V%t P 3 cobordism [(s-«-x)"w)lw [(snr)"w)l

= Cat):= [ lsen 1]
Eﬂ_k_’_ Th(:S fm&: some M“&ﬁc (:f:ues l:'l Q_Wmacj) F, (mQ"@OO ofimwﬁo'nl)

for topa(o;c’cal CSSues.
E.;. can make comd:iu’e Puburba.ﬁons s;+v: hO

olso noa‘(‘ﬂf"‘ﬁl

so that lEJ(s‘-r'r,-)"t% s lu.lly Momorphfc to R
or

but need to ensure Hausdorft & ;ompad;hcss prq@e/fry -
W‘“:C‘l cs nO')MV(d for 7!4.#':&0& tvpaeaylles.
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