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Stationary stochastic Landau—Lifshitz—Gilbert
equation

@ Consider the formal stationary stochastic Landau-Lifshitz-Gilbert

equation on a bounded domain D C R?:
au X (u x Au) — fu x Au =~yu x 0¥, lu| =1,

where # is a 3D white noise, o, 3 > 0, a® + 3% = 1, and u takes

values in R3.
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Stationary stochastic Landau—Lifshitz—Gilbert
equation
@ Consider the formal stationary stochastic Landau-Lifshitz-Gilbert
equation on a bounded domain D C R?:
au X (u X Au) — fu x Au=~yu x O/, lu| =1,
where # is a 3D white noise, o, 3 > 0, a® + 3% = 1, and u takes
values in R3.

e We want to prove the existence of a solution (u, O), where

u:D—R3 0:D— SO(3), and the third column of O is u.
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The noise in a moving frame

o Lete: D — R3 be such that e | u and |u| = |e| = 1. Then

(u,e,u x e) is a moving frame. Formally the white noise W is
W = wi(e X u) + wre + wsu,

w; = (W, e x u), wy = (W, e), w3 = (W, u).
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The noise in a moving frame

o Let e: D — R3 be such that e 1. u and |u| = |e| = 1. Then

(u,e,u x e) is a moving frame. Formally the white noise W is
W = wi(e X u) + wre + wsu,

w; = (W, e x u), wy = (W, e), w3 = (W, u).

@ In the physics literature wy, wo, ws are regarded as white noises.

Mathematically this is not justified; the moving frame contains u.
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The noise in a moving frame

o Let e: D — R3 be such that e 1. u and |u| = |e| = 1. Then

(u,e,u x e) is a moving frame. Formally the white noise W is
W = wi(e X u) + wre + wsu,

w; = (W, e x u), wy = (W, e), w3 = (W, u).

@ In the physics literature wy, wo, ws are regarded as white noises.
Mathematically this is not justified; the moving frame contains u.
@ We reverse the argument. In the equation, instead of W, we

introduce O% with O := (e x u,e,u) € SO(3), so that

O = »i(e x u) + »e + »u, ux 0% = »ve+ #(uxe).
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Main result

THEOREM
Let (Q, F,P) be a probability space and D be a bounded domain. Let %

be a 3D white noise, W€ = p. x W', € > 0, be its mollification with a
standard mollifier, and let k € (0, %) For any 6 > 0, there exist a set
Qs € Q, P(Qs) >1—0, and o > 0 such that for v € (0,70) and € > 0,
there exist functions
v Qs — C17%(D, %),  0°: Qs — C17%(D, SO(3)),

such that the third column of Q¢ is u® and, for every w € Qs, the pair
(u®, O%) is a solution to

au® X (u® X Au®) — fu® X Au® =yu® x O°#°, |u*|=1, (sLLG)

on D, where o, > 0 and o® + 3% = 1.
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Main result

THEOREM (CONTINUATION)

Moreover, there exist functions

u: Qs — CAD,S?) and 0O:Q; — C1 (D, SO(3))

such that, uniformly in w € Qg,

|u6_u|Cl_,€(ﬁ) 56% and |06_0|Cl_,{(ﬁ) SS%.
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Cauchy-Riemann system and moving-frames

THEOREM
Let W& := (m°, m°,#5°) " be a mollification of a 3D white noise

W = (i, 7, 7) on R?, and let (ri,r5,r5) be a complex-valued solution
to the system

—20;r{ = =151 + y(am® + B%s°),
—20;15 = rir5 —(Bn° — an®), (CR)

E _ E_E € ,E
40,r5 = rir5 —rirs.

in D. Further, let for k =1,2,3,

E or 2 E or 2 g € . & )
pPi ‘= Rerg, q,:=—Imrg, ie r;=p—iq
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Cauchy-Riemann system and moving-frames

THEOREM (CONTINUATION)

0 pi P 0 g g
P*=|-pf 0 p5| and 2°:=|-q¢ 0 g
—p5 —p5 O g -9 0
Assume that
ve = (uf, e, uf x )T

is a solution to the system

g En s
OxV® = P°v°,
8yv8 — Qev‘E’ (X,y) c D.
el __ el __ £ A\
lu®| =1, le| =1, (u®,e®) =0,
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Cauchy-Riemann system and moving-frames
THEOREM (CONTINUATION)
Then, the pair (u®, O%) with

O° := (—u® x €%, e, u°).

solves equation (sLLG).

LEMMA (COMPATIBILITY CONDITION)
Let (rf,r5,r3) be a complex-valued solution to the system (CR) and let

P and 2¢ be the matrices defined above. Then, in D,

0, P° — 8,97 + [P, 2°] =0,

where [P°, 2°] .= P°2° — 2°P*.
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Solving system (CR)

In view of the previous theorem, in order to find a solution to (sLLG), we
have to find a solution to (CR).
@ Since the equation is given on D and no boundary condition is
imposed, we may assume without loss of generality that D is a

bounded open rectangle J; x .
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Solving system (CR)

In view of the previous theorem, in order to find a solution to (sLLG), we

have to find a solution to (CR).

@ Since the equation is given on ID and no boundary condition is
imposed, we may assume without loss of generality that D is a

bounded open rectangle J; x .

@ Indeed, otherwise we carry out the construction on the rectangle

J1 x Jo containing D and subsequently restrict the resulting solution

to D.
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Representations for system (CR)
To simplify system (CR), introduce the notation

1 15 €
r —r _ vz
1 2 1
rE = R rEL = s 58 = r§7 WE =
1>

& gy €

With this notation, system (CR) becomes

—205r° =t . $° 4 s,
CR
1<r5L r€>. ( 1)

2(9256 5

where (a, b) = a1 by + axby is the scalar product in C2.
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Regularizing kernel for a domain

LEMMA (REGULARIZING KERNEL FOR A DOMAIN)

Let D C Dy := D + By(0) be open bounded domains of R?. Further let

G(z) = 55, z € C, be the Green function for the Cauchy-Riemann

operator 0s.

Then there exist p > 0 and a smooth cutoff function x, for the open ball
B,(0) such that

Xp(x—y)=1 forxeD, y e Dy

and K(z) = G(2)x,(2)
is a 1-regularizing kernel. Moreover,

G(x—y)=K(x—y) VxeD, yeD,.

Evelina Shamarova (UFPB)

Stationary stochastic LLG equation August 10, 2026 11/43



Representations for system (CR)
Introduce the new functions
R = r® —~&° and 5 =5, where €% = K * (x5, 7°)

and Xb,p, € C?O(R2), Xp,p, = lonD, supp Xop, C Dy, := D + By(0).

In particular, —205£° = #* on D.
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Representations for system (CR)

Introduce the new functions
R = r® —~&° and 5 =5, where €% = K * (x5, 7°)
and x,,, € CX(RR?), Xpp, =1o0n D, suppx,,, CDz:=D+ By(0).

In particular, —2056° = #° on D. Then

—20;R° = (REJ_ +')’f€l) .557

5 1 el € el e e ¢el 2 9e (CR2)
2057 = S [(R*, RE) + ({674, RY) — (RF,6°4) | + 420",
where
—R¢ _¢€ 1
e Il IR e B ¥
R S
Evelina Shamarova (UFPB)

Stationary stochastic LLG equation August 10, 2026 12 /43



Representations for system (CR)

—20;:R° = (REL _i_,ygsL) . 56’
1 1 1 1 2 (CRZ)
20;5° = S [(R*, R+ 7 ({674, RY) — (RP,6°4)) | -+ 20",
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Representations for system (CR)

—20;:R° = (RsL +7§6L) . 56’
1 1 1 1 2 (CR2)
20:5° = 2 [(R, R) + (€, R) — (RF,6°4) | + 9207,

@ By the solution to system (CR) on D for £ > 0, we understand a
C°°(D)-solution.
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Representations for system (CR)

—20;:R° = (RaL +7§6L) -56,
1 1 1 1 2 (CR2)
20:5° = 2 [(R, R) + (€, R) — (RF,6°4) | + 9207,

@ By the solution to system (CRz) on D for £ > 0, we understand a
C°°(D)-solution.
@ As it will be clear from the next slides, any solution to (CR2) on ID for

e > 0is a C*-solution.
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The fixed-point argument
For the fixed-point argument we use the space C'~%(DD), x € (0, 1).

For Rl € C¥(D), i,j=1,2, and S; € C¥(D), i = 1,2, where v € (0,1),

write
Ril + iR12 .

R S:=5 +iS.
R% + iR22

R =

Define

[SIE

1 2
IR, S)llc (o) = (ZHRJHCV(D)Z+(Z||s,-r|éu(m) -
i=1

ij=1

We identify (R,0) with R and (0,S) with S, and set

2
2 . 12 2 . 2 2
HRHCV(D) = Z ‘R,J'|cu(]n>)7 ||5Hcv(]n>) = ”SIHCV(]D)) + HSZHCV(]D))
ij=1
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The fixed-point argument

Introduce the Banach spaces

El_,_i:{(R,S): R:D—-C2 S:D-C, |(R,5)|C1_,@(D)<oo}.

LEMMA (HOLDER EXTENSION)
Let D C RY be a bounded domain and s € (0,1).
Then there exists a linear continuous extension operator
&.: C"(D) = C*(RY),  &.flg=F VfeC*(D).
Moreover,

supp &, f C D + By(0) Vf e C*(D),

and the bound for H&rﬂﬁ(c%(ﬁ)p%(w)) does not depend on D.
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The fixed-point argument
Let  Xup, € C>(R?), Xpp, =1 on D, suppy,,, CDo.
Define

¢ = K % (o, ).

& C17H(D) — C1F(R?)

Let

be the extension operator defined in the Holder extension lemma.
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The fixed-point argument
Let  Xup, € C>(R?), Xpp, =1 on D, suppy,,, CDo.
Define

¢ = K % (o, ).

& C17H(D) — C1F(R?)

Let

be the extension operator defined in the Holder extension lemma.
For each ¢ > 0, define the map
MciEiy — B, To(R,S) = (TW(R,S),IA(R,S)).

(R, S) =K+ [((G1-xR)* +761) - &1-,:5]

)

r(R,S) = — % K% [((61xR)" 61 1R)
F((E GeR) — (G1nR, )]

_7265}[[)’
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The fixed-point argument

LEMMA
The map I . is well-defined for € > 0.

LEMMA
Let e > 0 and let (R®,S¢) € E;_,; be a fixed point of [.. Then, on D,
(R®, 5°) is a solution to

—20:R° = (Raj_ + ’nyJ_) - 5¢,
1 L L L 2 (CR2)
20;5° = §[<Rf JREY +v((€, R®) — (R, &° >)} + 77",
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Elements of proof

e Forany f € C*(RY), v € R,

K*(XD,sz):G*(X]DJ,sz) on D
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Elements of proof

e Forany f € C*(RY), v € R,
K % (XD,D2 f)=Gx (XD,D2 f) on D.
e K(z) = G(z)xp(z) and

K(z1 — 22)Xp ,(22) = G(21 — 22)xp(21 — 22) Xy 5, (22) =
G(z — ZQ)XIW2 (2), zneD, zeC
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Elements of proof
e For any f € C¥(RY), v € R,

K * (XD,D2 f)=Gx (XM)2 f) on D.

e K(z) = G(z)xp(z) and
K(z1 — 22)Xp ,(22) = G(21 — 22)xp(21 — 22) Xy 5, (22) =
G(z — 22)XD,D2 (2), zneD, zeC

e We also mention that &1_,, = X, Dle_n by construction, where S1_4

is Stein’s extension, i.e., a bounded linear operator

S.: C*(D) — C*(RY),  S.flz="f.
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The fixed-point argument
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The fixed-point argument

In E;_,, we choose a complete metric subspace

My, = {(R,S) €Ernt [Rlciv@ <00 ISlcingm) < a}.
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The fixed-point argument

In E;_,, we choose a complete metric subspace

My, = {(R,S) €Ernt [Rlciv@ <00 ISlcingm) < a}.

PROPOSITION
For each 6 € (0,1), there exists a set Q5 C Q, P(Qs) >1—4, and a

number 7y > 0 such that one can choose o > g in such a way that for all
w € Qs and v € (0,7), [z is a map
Ie : Ml—n,a — Ml—H,U'

Furthermore, . has a unique fixed point in Myi_,, , and the fixed-point

constant is uniform in €.
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Elements of proof
LEMMA

Let k € (0,1) and let K C R? be compact. Then, there exists a compact
K > K such that, for all ¢ € (0,1],

e l—nse Sy s 7 =(nma)!

Since &1, is a bounded linear operator, for
Ri, Ry, R, 51,5, S € C=%(D),
1611 (R1 = Ro)lcr-s(r2) S 1Ry = Rallcar(m);
[61-x(51 — S2)llc-n(r2) S (51 = S2ll o1 (-
[€1-kRllc1-rr2) S IRl c1-r(my < 0

1€1-nS g2y S ISl caono)

Stationary stochastic LLG equation

<o.
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Holder-Zygmund spaces

For A € (0,1] and x € RY, define the rescaled centered test function

1 Yy —X

A d
% =—p|— € R,
<) \d ( A > ’ Y

For r € N and a € R, define
B = {go € D(B1(0)) : [|0%¢lloo <1 forall 0 < |k| < r},

@w={¢epwﬂmy/‘
Rd
Forv >0, put 8], .= %" NA,.
Here k = (ki, ..., kq) € N is a multiindex, z¥ = 2% ... 2%, and

k| = ki 4+ + kq.
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Holder-Zygmund spaces

Let v € R and f € D'(RY).

For v > 0 and a compact K C RY, set

f A
o= sup (F(s)l + sup T2
xeK x€K, Ae(0,1]

Ppes® PR,

For v <0, let r = [~ + 1], the smallest positive integer r > —v, and set

f A
Iflox = sup 7’ ((’OVX)’
xeK, Ae(0,1] A
pERB"
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Holder-Zygmund spaces

DEFINITION
The Holder-Zygmund space % is the space of all distributions

f € D'(RY) such that
|fL4Kj<: o0
for every compact K C RY.

If f is complex- or vector-valued, we use

11l
instead of |f|, k.
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Little Holder-Zygmund spaces

DEFINITION
For v € R, define the little Holder-Zygmund space

v d
2(RY) = C=(RI) N Z7(RI) " .

We denote by | - |, the restriction to #¥(R9) of the Holder-Zygmund norm
defined above, for both v > 0 and v < 0.
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Inequalities used in the fixed-point argument
LEMMA
For any §-regularising kernel K, the map ( — K « ( is continuous from

ZY to 9t for every v € R. Moreover,

|K * Clics+v S €Ikt ws
where K © K is a compact which depends only on the compact K and

the kernel K.

LEMMA
Forv ¢ N, ZV(R9) = C¥(RY). In particular, for each compact IC, there

exists a compact K’ such that

Ifllovgey Slfluer and  [flux S Ifllcr ),

where K1 := K + B1(0).

.
™ = — — S le
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Inequalities used in the fixed-point argument

LEMMA (YOUNG PRODUCT)
Fix 2 >0, ¢ N, and v < 0 such that s« + v > 0. Then there exists a

unique bilinear continuous map
Z*(RY) x 2"(RY) > (f,g) — f - g € z"(RY),
which extends the usual product
Z#(RY) x C2(RY) > (f,g) — f - g € C*(RY).
Moreover, for all f € Z*(R%) and g € z¥(R9),

|f - g|1/JC S |f|%JC4|g|u,IC4,

where KK C RY js compact and K4 := K + B4 (0).
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Inequalities used in the fixed-point argument
LEMMA
Fix0< <1, v <0, such that >+ v > 0. Let D c RY be a bounded

open domain and let &,.f be the »-Holder extension of f to RY.
Then

& - 1,5 S 1&l,5; 1fllcw); V g € #¥(RY), V f € C*(D),

where Dy := D + By(0).

In the fixed-point argument, this estimate is applied to products of the

form

(S1-xR)* - 61-xS  and  ((S1_xR)", E1_kR).
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The term ¥° = 1(¢°4, €).

LEMMA
It holds that

0° = O[ni 5] — O:zmi&s] on D,

where 17 := O x (xpp, %), 15 = P (Xpp, #5°)-
Moreover, for every x € D,

0% = 9 [(ni — ni(x))&] — Oz[(nf —mi(x))&3]  on D.
Furthermore, for every k € (0, %) there exists a limit

9= lim 9% = 0z [mé&2) —0z[m&a] =0z [(m — m(x))&]—8z[(m — m(x))&l,

where the products in the square brackets are understood as Young

products.

o
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Elements of Proof

We will prove that for every constant A € R,

07 =0 [(nf — A& — 9z[(nf — A)&5]  on D.

In particular, taking A =0 or A =nj(x), x € D, respectively, we obtain
the statement.
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Elements of Proof

We will prove that for every constant A € R,

07 =0 [(nf — A& — 9z[(nf — A)&5]  on D.

In particular, taking A =0 or A =nj(x), x € D, respectively, we obtain
the statement.

Indeed,
9. [(ni — A& — 0z (i — A)&]
1 _— 1— —_
= 55%65 - Eﬁfg +(n7 — A) (885 — 9:85) = v°.
~—_——
—
R 0
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Elements of Proof

We will prove that for every constant A € R,

07 =0 [(nf — A& — 9z[(nf — A)&5]  on D.

In particular, taking A =0 or A =nj(x), x € D, respectively, we obtain
the statement.

Indeed,
9; [(nf — A)&) — 9z [(nf — A)&5)

I ==
= 568 — 586 +(nf — A) (9:6 — 9:85) = v°.
< L —

e 0
The last term vanishes since

ng = 28282775 = 28282775 = 8255,
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_ 1 L
The term ¥° = 3({7,&).
Computation of regularities

Reg(7j) = -1 — &, Reg(¢) = —~, Reg(nj) =1-x, j=1,2.
Reg (( n1(x ))52) (1-r)+(—k)=1-2k>0.

Reg [K * 82((771 —m(x)&)] = —+.
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1 1
The term ¥° = 3({7,&).
Computation of regularities

Reg(7j) = -1 — &, Reg(¢) = —~, Reg(nj) =1-x, j=1,2.
Reg ((m — m(x))&) = (1-r)+(—k)=1-2k>0.

Reg [K * 82((771 —m(x)&)] = —+.

This is not good enought for fixed point argument in C1—%.

Evelina Shamarova (UFPB) Stationary stochastic LLG equation August 10, 2026 30/43



1 1
The term ¥° = 3({7,&).
Computation of regularities

Reg(7j) = -1 — &, Reg(¢) = —~, Reg(nj) =1-x, j=1,2.
Reg ((m — m(x))&) = (1-r)+(—k)=1-2k>0.

Reg [K * 0z ((m — m(x))&2)] = —~.

This is not good enought for fixed point argument in C1—%.
A key analytic point: a careful regularity analysis of ¢ and (° is needed to

close the fixed-point argument.
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The limit ( and its regularity

Recall that
€ .__ € PO M €
C T K * (XD,D219 )7 C T E'[Q)C 9
where, for every € (0, 3), the limit exists in 2 ~%(R?).
PROPOSITION

Let k € (0, %) and let KK C R? be compact. Then there exists a compact
K" > K such that, for all € € [0, 1],

¢ hi—rk S #al—1-5 ko [#2] —1-5 -

Here (0 := (. In particular,

¢ € C~(R?).
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Rate of convergence

LEMMA

Let k € (0, %) and let KK C R? be compact. Then, there exists a compact
K' D K such that, for all € (0,1),

65 —€lwx S Wllcms i, 7 = (1)

Moreover,

K
[9°=9|_,  Se® (|Wll—l—g,lC’|W2|—1—%,IC’ + |%|—1—g,zc'|7”1|—1—%,1c'>,

67 = Cliwi S 8 ([l 1 g o bral g0+ Disl 1z bl 1 ).

Evelina Shamarova (UFPB) Stationary stochastic LLG equation August 10, 2026 32/43



Rate of convergence

LEMMA
Let (R®,S%) and (R, S) be the fixed points of . and T, respectively, in
Ml—f@,o- Then, (Ru 5) - (RE, 56)|cl—n(ﬁ) S é‘% on Q(;.

PROPOSITION
Let the objects § € (0,1), k € (0,1), Qs € Q, 0 >0, (R®,5°), and (R, S)
be as in the previous lemma. Then, for every ¢ > 0 and w € Qg, the pair
(r¢,s%) solves (RCy) onID. Moreover, there exists a limit
(r,s):= lim(r®,s%)

- o e—0
in C™%(D) x C1=*(D) and a constant Cs > 0, depending only on &, such
that, for all w € Q,

175 = Fllgoeqy + lIs® — slliey < Coct.

™7 i = = et
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Back to the original problem

By the construction above, the matrices

0 pf ps 0 41 a
P = —pi 0 p§ and 92° .= —qf 0 q§
-p5 —p3 O -q5 —q3 O

are defined on an open coordinate rectangle J; x J» containing D.
LEMMA
Let J; x Jp be an open coordinate rectangle containing D and (r;, r5,r5)
be a solution to system (CR) constructed for this rectangle. Then, the
system

OV® = P°Vv°,  OyV® = 2°Vv°, Vv°(x0,Y0) = hx3, (X0,)0) € J1 X o,

has a unique solution v¢ := (uf,e®, h®)T.

o
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Proof

First, solve

axva(xayO) = ya(xvyO)va(Xa)/O)y VS(XOJ/O) = I3><37

with respect to x. Equivalently,

ve(x,y0) = hx3 +/ P(s, yo)v(s, yo) ds.
X0

Since &€ is smooth for £ > 0, Picard iterations give existence and

uniqueness.
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Proof

First, solve

8XV6(X7y0) = ‘@a(xvyO)Va(vaU)a VE(XOJ/O) = I3><37

with respect to x. Equivalently,

X
ve(x,¥0) = hx3 +/ P<(s, yo)v© (s, o) ds.
X0
Since &€ is smooth for £ > 0, Picard iterations give existence and
uniqueness.
Likewise, for every x € Ji, solve

OVE(x,y) = 2°(x, y)v°(x,y), v°(x, yo) given above.
Equivalently,

y
ve(x,y) = v (x,y0)+ | 2°(x,s)v°(x,s)ds.
Yo
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Proof

Set Fé(x, y) 1= 0xv®(x,y) — Z°Vv°(x,y). We know F*(x, yp) = 0.
Then
0y F® = 0,(2°v°) — 0, (2°v°)

= 2°F° + (8)(,@6 -0, P+ 2°7° — @i@ﬂv?
By the compatibility condition,

0, P — 0,27 + [P, 2] = 0.

Hence
any = 2°F°, Fe(x,y0) = 0.

By uniqueness, F¢ = 0. Therefore,

OVF = PVE, QN = DV
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Back to the original problem

LEMMA
Let
Ve — (uevee’ hE)T
satisfy the system from the previous slide. Then the function
gz-: — (|u€|2’ |e€|2’ ’h€|2, (UE’ es)’ (UE, hE)’ (ez-:’ hz—:))T
is a solution to
Oxg" = R3g",

oy8" =R’
where

R, = R(p5, P5, P3), Ry = R(q5, 95, G5)-
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Back to the original problem

LEMMA (CONTINUATION)

and
0 0 0
0 0 0
0 0 0
R(al, an, 33) =
—al al 0
—dar 0 an

ai,az, a3 €R

231
—281

0

232
0
—232

as

233
—233
a

ai
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Back to the original problem
PROPOSITION

Let v¢ := (u?,e°,h®) T, € > 0, be the unique solution to system containing
P€ and 2°, constructed above. Then,

lu®| = |e®| = |h®| = 1, (u®,e®) = (u®,h®) = (e*,h") = 0.

LEMMA
Let € > 0, and gg € R®. Further let R} and Ry be as above and let the
compatibility condition hold for #7¢ and 2° Then, the system

oxg" =R,8,

8yg5 = RZ 67

g°(xo0, y0) = 8o, (x0,%0) € h X o,

has a unique solution g € C>®(J; x J»; R®).
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Proof of proposition

Let g° := (|u®|?,[e|?, |h¢|2, (v, €%), (u®, h¥), (e, ha))T, as above. By the
previous lemmas, g° is the unique solution to the system from the previous

slide, subject to the initial condition

gE(X()ayO) = g0, go ‘= (17 17 1)07070)T‘

However, the constant function go is also a solution to this system with

the same initial condition. By uniqueness,

g° = go.
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Proof of proposition

Let g° := (|u®|?,[e|?, |h¢|2, (v, €%), (u®, h¥), (e, ha))T, as above. By the
previous lemmas, g° is the unique solution to the system from the previous

slide, subject to the initial condition

g°(x0.y0) =g,  8o:=(1,1,1,0,0,0)".
However, the constant function go is also a solution to this system with
the same initial condition. By uniqueness,
g = go.
LEMMA
For each € > 0, let v¢ := (u®,e°,h®) T be the unique solution to system
OV = P°v°,  0v° = 2°Vv°, Vv°(xo,Y0) = l3x3, constructed above.

Then, h® =u® x e° on I x b,
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Main result

THEOREM
Let (Q, F,P) be a probability space and D be a bounded domain. Let %

be a 3D white noise, W€ = p. x W', € > 0, be its mollification with a
standard mollifier, and let k € (0, %) For any 6 > 0, there exist a set
Qs € Q, P(Qs) >1—0, and o > 0 such that for v € (0,70) and € > 0,
there exist functions
v Qs — C17%(D, %),  0°: Qs — C17%(D, SO(3)),

such that the third column of Q¢ is u® and, for every w € Qs, the pair
(u®, O%) is a solution to

au® X (u® X Au®) — fu® X Au® =yu® x O°#°, |u*|=1, (sLLG)

on D, where o, > 0 and o® + 3% = 1.

£
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Main result

THEOREM (CONTINUATION)

Moreover, there exist functions

u: Qs — CAD,S?) and 0O:Q; — C1 (D, SO(3))

such that, uniformly in w € Qg,

|u6_u|Cl_,€(ﬁ) 56% and |06_0|Cl_,{(ﬁ) SS%.
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Thank you!
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