Nanophotonic Modeling
Lecture 2.7: S-Matrices with
Periodicity Il



S-Matrices: Periodic Solution Strategy

e Can rephrase:
[(0*—K)E(w*—K)—w*K]d=q¢*(0*—K) ¢

e Where H-fields are written as:

y ) (z) / . ”
( ]:1'(2) ) - 2 ( (151

i

(Ggg”:a”‘F ergn{d—:}b”i)

n/

h(z)=P[f(z)a+Td—z)b]
 And where E-fields are given by:

\[ L (kR R, b.\1 |
q; ( Ax ‘x ‘.\ A_\ X( X )_(eggn_'an_e;q”(d__-}b )
k_" e x k y f‘—_\" /

7x,
n
QSJ'H, 9n

e, (Z}E)ZE i

ex(z ) n o\ 0 ff J

e”(z}:(::uz—}(Ij)@g}_l[f‘(z)a—f{ d—2z)b]

PurdueX 540: Nanophotonic Modeling,

7/7/2016 Prof. Bermel



S-Matrices: Periodic Solution Strategy

* |Interface matrix in WC notation:
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S-Matrix Construction: Recap

e \We can relate the s-interface matrix to the
t-interface matrix from before:
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* Then iteratively construct next S-matrix via:
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S-Matrices: Periodic Solution Strategy

In WC’s notation:

Syl I+1)=(1,;— j;‘]]-,(z' J)5) ™ 1;‘",1 (77,1)
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S-Matrix Simulations

Transmission through triangular lattice converges as
number of plane waves N, increases
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Whittaker & Culshaw, Phys. Rev. B 60, 2610 (1999)
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