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PROBLEM FORMULATION




J={veL(R3C3): divy =0}



The Maxwell Operator
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The Effective Maxwell Operator
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MAIN RESULTS




Theorem 1

l1ze = ZollL, < CellrllL.,

llve — vollr, < Cellr]lL,.



Theorem 2

|ze — zo — eSEWWolly1 < CelrllL,,

lve — vo — e(®)~1SEWwo |41 < Cel|rlL,-

W(x, y) =rot, p(x, ¥): R3 x R3 — R3x3,
f rOt([po)_l rotp(x, +)
=e(x, )(VM(x, -) + Ne’(x) ™ —Ion T3

divp(x, -)=0o0on T3, vap(x,y)dy=0
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Theorem 3

llue — uo — SE(VyM)uollr, < CellrllL,.

[lwe — wo — SEYWollL, < CéellrlL,.

Y(x, y) =€, y)(VyM(x, y) + De®(x)~t —1I



Previous Results

Classic results: w-approx.
[BeLePap], [BaPa], [ZhKO]

U-approx., in R3
[BSu03,05,06]; [Su04], [BSu07], [Su07]

U-approx., in domains
[Sul8], [Sul9]

U-approx., non-stationary M. equation
[DoSu2021]



SCHEME OF THE PROOF




A Model Operator

rot(u)~tze—we =0,
rote(x, x/€) "t we + ze = ir,
divze =0.



A Model Operator

rote(x, x/€) L rot(u°) tze + ze = ir,
divz, =0.



A Model Operator

(L5 + D) 22 = () Vr

£f = (p%) Y2 rote(x, x/e)~ rot(u°)~1/?
_ ([po)l/ZVdiv([po)l/z
= b(D)*g(x, x/€)b(D)



Uniform approximations for £¢

(CE+D =%+ D1 +0(¢)

b(D)(cE+D)~t=b(D)(c°+D 1
+ eb(D)SEAD(D) (L% + D)~ + O(¢)

gEb(D)(LE+ D)1 = SEg(b(D)A+1)b(D)(L® + )71
+ O(¢)



The Weyl Decomposition

The Weyl decomposition
L2(R3; C3) = {div(p©)2¢p = 0} @ {(0)/2Vy)}

reduces both (£€+1)~! and (% +1)~1.
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