



































































































































Y Cpt K C G I n I s t Ben dunwall10 JK

t n dunlo 1dg dun wa Idun o I

Un f we Baiduaway o we have
by a

Idwal Iata du.fiiFyeti ta
Also E un Stunt duo Sauna Idun f IdfaBenIdunwall

o

Éhable
Spawn duntdunt C

form
upperbld

and the third item right above implies that Idunle is unfunnyold

We claim Eet I subseg of Un that converges to a J hotmap
Vo Q jsu F LM J CE meaning smartly onanyoptaubatofy
we will come bank to this when we discuss compactness later

Then E Va hingston c and ldklolkligldu.co l l
Us is notconstant

Consider VI Ok M by Vale KCYz

E ta c c and then to extend to a J hotmap a in

TyRemontofsingularitiesÉ
and is II LM J Tho






































































































































E u s h since V is non constant ke Ule Vo am

E Un
pawn

E un s t e

For any given my y of z I ns.t Be.tw C U so

IIs E un
Balm

3 I Z is a bubble pt

And The uniform bound on energy E un is to guarantee the

applicationof the removal of singularities

Rink The compactness in Claim above comes from two conditions

Iii target M is compact t

untappedunitThink This can beweakened that
im at a inch c a catsubletin M

Raf The same argumentworks for Ju hot came in with

Ju J and still bounded energy
E un 7 V j MJ

which is J hot

Rat Here is a schematicpasture for the babble v

dunk with ductal to

Mmmmm
É
É
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Rink By discussionabove Z'is a bubble pt of a single
u Ej MJ iff I Zn z in E s t

Iducall to

We claim that for closed E and apt M U does not have

any bubble pt Cute e H Miz and recall

Ela S UW Ca Cuca C D

E

if z is a bubble pt then any NBA Uof Z has Elulu co

Then ducats to implies that

S raw Ef aw a faun to

Ootywant Beniggwall I nsum

so take Enid 1 t Bg nai aredisjoint

Benidawn it 0 a hit to

I VE w e o which contradicts Va is won constant

In ocher words if Squaw to then near Z Idu E C

MIFz see the pendofsetting again undertheforsome C u in Wen hypothesis Mi aptw theimageu diesin a aptsubsetof
of U 4121 j MT finiteenergy Z is removable



2 Bubble tree

The following result is a direct con of the Pup above which
describe the global behaviorof the limit of asegof Ttl canes

opt
The fun Ej Is M a Jn Jehol where I J

Assume E un c c for a uniform constant C Then I

a finite collection of pts Z Z e E and a J W l

curve u E M it

For any apt subset K
C E Y Z Z I we have Unfty

There are non constant J hot sphere V9 Val stain sit

veil a u iz

For some finite possiblyentry collection of non constant
J hotsphere Wi S M at for each i Wi lo is in the

tether of some ocher w or of some is we have

furthersteps

ofbubbles tinyhunt CET 4 CET É n Cs's witest

If one views 14 Y 511,1 tw together over a singledomain

then this domain looks like

V

bubbletree



Rink One can use this bubble tree to define a topology called
Gromov

topology In particular one defines compactness via sequential

compartment aliant described by Thul map men bubble tree

compantificationof the moduli space of Thul came

Gromov Witten invariant

For more details see Chapter 5 in McDuff Salamon's bigbook

ProfofThem

Suppose sup11dually e Cto then we are DONE no bubblept
and b o

Supposenot i.e Idun la to for someseq za Z Ck Empty

zones is a bubble pt of tent

KT lineElunlu In Elan
again

t to
ABHAZ forany Sura41870

Then consider 2112

Suppose sump lidunlock Clk uniform constant forevery apt
subset K C 2142 then Exe Fact above implies

7 Thot u E 12 M W J and Un u

Then 4 fu E un keepzing
C C T

independentofK
Imyept k

Elul iÉyzm c t



yay
U extend to a Fhl Ej M.ws

Suppose I opt Kc Elst sit I Zn z in k with

Idun Zn o In particular za z

Z'd is a bubble pt of hun

ing E Luta I life ulBrian t to

Then consider E 124 Z's
wedon'tknow

ant
Inductively we obtain E 524 z and 4 Eg M.ws

Tff singulates

For each Z EE consider

It his Elan Bazin ma et

Fatalasubseyoften
so that lineabove is a limit

Ling Elan Elu t É ma

gg

ma measures
the energy lost
when

removing the
singularities



The uniform upperboundof E un also implies that beta

Since there are only finitelymany bubblept for
each Z il and

its NBA disjoint from other Matsof z's z carry out

the renormalization trick

I J hut spheres V M J

In particular along the processof getting V I further

bubble pts for seqof Thu I un

Finally the top conclusion is derived in a straightfoundway
For a precise argument See Them5 7.2 in ii in McDuff Salaam

bigbook D

Rink A less obvious observation from the last tap conclusion

in Thin 13 that when not the homology clas fun EI is

constant since ti M Z is a discrete set

Ca Let k be a apt metric span and r É I Jim É
a continuous map Then for every Coo I only finitelymany
hty classes AE Them with

Cw A E C

that can be represented by Jan hut spheres for some Ke K


