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Yang-Mills equations
OaF P + [Aa, F*P] =0
are scale invariant:
Ifz — z/)\, then Aq(z) — Aa(z) =A"1Aa(z/N)
The energy
E(A) = /Rd Tr (F3 + F3)
scales as
E(A) = )\ %E(A)

Classification:
d < 3 subcritical (expect global regularity)
d=4 critical (?)

d > 5 supercritical (expect singularities)

®



Known facts:

d=3: Global existence for smooth initial
data (Eardley and Moncrief, 1982);
strengthened to finite-energy initial data
(Klainerman and Machedon, 1995).

d=4: Local well-posedness for small initial
data in H®, s > 1 (Klainerman and Tataru,
1999)

d>5: Existence of self-similar solutions in
d = 5,7,9 (Cazenave, Shatah, Tahvildar-
Zadeh, 1998).



Assome  G=CS0@) <0 g=sofd)
Ad — dxd Skw-SQawudﬁc. weatmces

Spherically-symmetric ansatz
(.,7=1,.d, a=0,1,...d)
; 5 4 . a1 = qp(
A¥(z) = (633:3 ~ 5(31:!:") w2(t, r)
T
Then the Cauchy problem reduces to

d— 2
Wit = A(d_g)’w T —-ﬁ—-w(l — ’wz),

w(0,7) = f(r), w(0,r) = g(r).
Boundary condition at the center
w(t,0) =14 O(r?) as r—D0.

Typical initial data (time-symmetric or ingo-
ing)

w(0,r) = 1— Ar? exp [—a(r _ R)2]

with adjustable amplitude A.
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Self-similar solutions in d = 5.

Assuming
.
t, — W y — y
w(t,r) (n) U —
we get an ODE singular BVP
2 3
w"+Zw' 4+ W(l-Ww?)=0.
n n?(1—n?)

W(@O)=+1 and W(1)=0.

Theorem 1. There exists a countable family of smooth
self-similar solutions W, satisfying the above BVP. The

index n = 0,1,2,... denotes the number of zeros of

Wrn(n) on the interval 0 < n < 1. Moreover, the so-

lution W, has exactly n unstable modes.

Proof of existence by a shooting technique.
Proof of instability using the zero mode.
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Self-similar solutions in d = 5.
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u(t,r)

Blowup for 2 4+ 1 wave maps

i 1 I

-35
1e-010 1e-009 1e-008 1e-007 1e-006 1e-005S 0.0001 0.001 0.01 01 1

u(t,A(t)r)

T-t
N 0.2594
Bt 0.1126
e ().2276€-1
25 |=— 0.5911e-2
— () 2888e-3
— ().2358e-4
-3 + -2%arctan(r)

10 100 1000 10000



OVDECTORE (ON BLOWUP IV d=U)

LARGE EVERGY SoLvtlens Do
QLoWw L IV FIVITE ThE.

THE ASVYHPTOT\C TPROFILE OF %2RowLuf
\S CGIiveEN By THE STATIC SoLuTionN

|- 2

| +v2

WHERE 2N O AS L~ T

‘tl;m% Wt @) = W) =

. WHAT (¢ THE RATE of 1RloLou? ¢
AR) = 2

¢ WHAT IS THE THRESHOLD OF BLOLLYP &



GEVERAL STRATEGY FoR ShoWIwW &
ASYHRPTOTIC STADBILITY or SouiTownS .

u"‘b= A(U-f) A(u5)=O

STAT\C SolLVT\ON

M = {wg(x(a’)l -’5\"6/\?5

Ve T_ ParangTere
naviIFoL OF A GERov?P

op STATIC SoLLTIOMNS Of SyhheET Y

(reduL) ¢PACE) ( cotLeECcTIVE
Cpoczo;un-vcs)

l

ll Uk, t)

_ 1
Al) a

w(xt) = wo(x, A0 + VO i poce®

—> ERor M

0] al’)t
U,b+0(:; 7 = [v + F—'(u-’))

Ls> 20 HOoDES L=A[ﬁ"§>

INTQODUCE '[) = Plo2ECTION OPERATOR
oM M 5O Pv = (&

Lv + PERED)
= Q(«r,"’i’)

THEN

.t
Pry
dt




W (t,n) = Wg(n) + v(t,n) = r/A(t).
A25—20AM +Lo+N (v) = AW A2 (n° WE+2nW§)

where

2 18 2(1- 3W32)

L=—7——=
o2 non 72
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Orthogonal projection gives
Lv = ~X2(r*W§ + 20W§),

SO

v~ A2
Projecting onto the zero mode we get

A = 254, l
4

The leading order solution for t —» T
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