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General Problem
Formulation

MiNge 4,,7/(2) = 7(P(2))
A®(Q) = F

where A Is a differential operator.
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Adjoint Variable(Lagrange
Multiplier)

L(®, ¥) = j(D) — /Q (A(®) — F)Udx

Taking the variable w.r.t &, we can get the
equation for ¥

0L =0

or
A (W) = 0p5(P)



Dynamic Shape
Optimization(1)

Let €2 evolves with time, I.e

d
%CE' — u(x,t), T < Qt

Then
Tj(®) = (@a(@). "-0)
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Dynamic Shape
Optimization(2)



Dynamic Shape
Optimization(3)

Usually,



Physical Background of
Plasmon Wave
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Physical Background of
Plasmon Wave

A Wave travelling along the interface between

metal and dielectrics.
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Physical Background of
Plasmon Wave

For existence of plasmon wave

em(w) < —eg(w)



Physical Background of
Plasmon Wave
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Physical Background of
Plasmon Wave
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Problem Formulation
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Problem Formulation

i = = Hz*d
min J Q/FRe(E)‘ z|*dx




Gradient of the Objective
Functional w.r.t time

= Re (/ 1(28H28HZ—VH2-Vﬁz) ds)
y on On

= Re ((—+—— /VH,Z .VHz u- nds)
€

= (i——/VHz VHz u-nds)



Gradient of the Objective
Functional w.r.t position

For finite number of gratings,
J = J(ZEl,ZIjQ,' e 733N7h);

d ~
d_i — %Uh — /% VHz - VHz+vhds
% — VHz -VHz ds



Geometry
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Numerical algorithm

During each iteration

0. Solve V- 1VH, + k2H, = 0

0. Solve for the adjoint variable

V- E;lv}jz -+ k%ﬁz — #@)HZ*éI‘

0. Calculate the partial derivatives 92, 22

0. Gradient ascent to update the geometry
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Numerical Result
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Iterative Steps



Numerical Result
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The End!
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