































































Harmonic maps
• Stationary solutions (solitons) : Qcr) := Zarctancrh )

* on Em
,m
→ MT * critical pts of

* on Em
,
mm → Mit + Qcr ) potential energy

t on Em
,
m- I → MIT

- Q Cr)

Q = polar angle of deg = k Harmonic map .

• /Qar) : = Q (7×7 ,
a> o ← 1- parameter family.

for each K

* key role in dynamics ofit

large solutions
>
r













Schematic picture
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Outline of proof

1) Identify radiation u*Ct) continuously in time
- Christodoulou

,
Shatah

,
Tahvildar - Zadeh -90 's

2) Show resolution holds along at least one
sequence of times ten→ T*

- Conte
, Keurig , L . , Schlag

' 12
,
cite ' 14

,
Jia - Keurig

'

15

* use fundamental technique of Duyckaerts, Keurig Merle
- NLW ~

•

10

- method of profile decompositions ( Bahour: - Gérard '98)
(concentration compactness)

3) Show resolution holds continuously in time
- our contribution



Radiation utlt)
global Solin . T*= no

÷ :

.
r

Shatah
,
Tahvildar - Zadeh : E- (ñ(t) ;

-- ) → o as t→T*

•

convergence in continuous time in Blue region
him ELECT) ; r in Blue .

) = E (Ñ* )
+→I



Sequential Decomposition
• Multi - bubble configuration : i c- 2- 1,14N

,
I c- Coro)N

N

Icm
, i.I ):= (MT + Evi ( Qa ; - it) , 0 )j=i

• distance to multi -bubble :

N

dlt ) := inf ( mints - ñtct) - Elmi ,ñ)lÉ+¥(÷+ ,
])
"

i.ñ

theorem : (cite ' 14 k=1
,
Jia - Keurig

' 15 h=2) 7 seg . of times

tn→ T* S.t.

dltn)→ 0 as n→ a



Ideas for Proof of step3 .

• Goal : show dlt) → o as +→I

* we need to rule out following scenario :

uiltl close to mn• ICH far from
Ict ) close to

a multibubble a multi-bubble
~*

a multi -bubble
"collision"

I 1
tn " collision Ctinie ) interval

"
tnti

* we need a "
no - return" lemma

• inspired by Nakanishi - Schlag , Krieger - Nakanishi-Schlag
Duyclaaerts - Merle : single , lin-earyuns-I.su/iton

KEY IDEA : No linear instability . USE multi - soliton interactions
( Jendrej - L .

' 187





b Pct)

Expect : f) lodtult] /
'
rdrdt 2 collision duration

a 0
* need

"compactness Lemma
"

Delicate : collision duration 2 spatial scale pca) , pcb) ? ?

INTERIOR Vs. EXTERIOR BUBBLES :

• Ike { 1,2 , - - -

,
N }

,
[a,b) C [To ,T*) , O < Es z

Definitive 1 : We say
[aib] is a collision interval with

N- K exterior bubbles iP:-
c) d (a) SE , d(b) EE and Fee fails] w/ dcc)> z

@if 7 curve r= pkct) such that in region r> pm Ct?
Ñlt) is e- close to

N - K bubbles + radiation .

.



DERI : Let K be the smallest number such that
there exists y> o , a sequence En→ 0

,

and a sequence of collision
intervals Can

,
bn]

w/ parameters (En
, y , K )

1=1 . 7C = Clut)> 0 and Ezo st. if Taib] is a

collision interval w/ parameters ( e , z , K)
then

b- a 3 C max ( Uk (a) , elk (b))
where yk = scale of K

-th bubble

p_f : if not then K not smallest possible

b-msn.i.IE#bEtenustietoeuolue
a-_iÉ# ( stays coherent)








