Unigueness in an inverse optics problem
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Abstract:

We consider the scattering by the perfectly reflecting periodic structure and we discuss the
two dimensional modelling. Let f 5 C?YRb be 2™-periodic, fYxP < Ofor x 5 R. We set

I = ayx,yp;y > f¥xp, x 5 RA.

Thenweregard / 1 = &¥x,yP;y = fixp, x 5 Ra as a periodic interface which we should
determine by scattering data. For this, we introduce an incident field u'Yx, y; kb given by

u'¥x,y; kb = expaikixsinS ? ycosSpa,

which is a time-harmonic electromagnetic plane wave, and S is considered as incident angle.
Then the resulting scattering field uSYx, y; kb satisfies the Helmholtz equation (1) with the
perfect reflection boundary condition (2) and the outgoing wave condition (3):

AuS+k?uS=0 in I+
uS+u' =0 on /I«
uS satisfies the outgoing wave condition:uSyx,yp = => u,e"nkff if y > gfqeg2m.

n5Z

Here and henceforth, we set

{30 = n+kdnS,Ky = k2 Tn+ksnS?, 02 argK, <~

Moreover we pose the Yk sin Sp-quasi-periodicity condition for uS;
usYx + 27, y; kb = expY2/iksin SbuSyx, y; kb
for dl Yx,yp 5 R2.

We consider an inverse optics problem.

Inverse Problem of Diffractive Optics



Determiney = fVxb, x 5 R, from measurement

usYx,0; kb, x5 YO, 2/,
where uS satisfies (1) - (4).

For this inverse problem, the uniquenessis proved for alossy medium (i.e., Imk > 0) by Bao
[1], and for the case of k 5 R by Hettlich and Kirsch [2] where one has to measure uSyx, 0; k;b,

12j2N,afterkj, 1 2j 2 N, are suitably chosen. We will show new types of uniqueness
results:



