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TE and TM modes of planar waveguide
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Quasi-guided modes in modulated waveguide
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Quasi-guided modes in modulated waveguide
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(d) same as (c) with a 15-nm-thick ITO layer. The dashed
arrows in (a) show the electric (magnetic) field direction for TE
(TM) polarization. k; is the incident light wave vector. The
extinction spectra are represented by solid lines and dashed

lines for TM and TE polarization, respectively.

week endin
VOLUME 91, NUMBER 18 PHYSICAL REVIEW LETTERS 31 OCTOBER %003

Waveguide-Plasmon Polaritons: Strong Coupling of Photonic and Electronic Resonances
in a Metallic Photonic Crystal Slab

A. Christ,! S.G. Tikhodeev,>! N. A. Gippius, J. Kuhl,' and H. Giessen®
'Max-Planck-Institut fiir Festkorperforschung, 70569 Stuttgart, Germany
2General Physics Institute RAS, Vavilova 38, Moscow 119991, Russia
3Institute of Physical and Chemical Research (RIKEN), Wako 351-0198, Japan

*Institute of Applied Physics, University of Bonn, 53115 Bonn, Germany
(Received 20 December 2002; published 28 October 2003)

\\‘\ Extinction maxima: A L o 26
Ve ® TM, experiment . § dy =450 nm é . s dy =375 nm
2.5 4% \\‘ O TM, theory 224 ‘ d \, d
NN W\e * TE, experiment N / R TN / :
\\-(a \‘\ * TE, theory L3N [N /e /% hE RN A
‘ \$\ ‘Q. Polanttnwr:lec;d:a 3‘\\ 8\ /’8 .:'/3 2.44 ": LN Bl.l ;,“
s CENON — — “Middie TM " S aana s ALF ¥ 4
) *)t; [N —-— Upper ™™ 2.0 m % #
g TN 30‘\ Lower TE X e e .® ¥ ¥
=J Tk A - Upper TE . " S L ® ¥
2204 ‘\#\‘\\& &‘ ‘oo.:\ ,10-" 2.21 } {
w 2 Ooeee s 3§ o R0 & g, o S © 29 . °
= *{ o >2-%0 Uc'oots%}&o'aeso'o o e
2 \ 1.84 43— 1DPBG -30-40 meV | 4 ¢ Rx oo
£ e B * * O\ e
a L 204 o7 ** R oje
e posC " 3 X
.. L
. H * el %7
15 1.6 . ko gonss Ay wA
<27 3 * | 18§ i
r *
~ g (b) g (c)
© 0.2 024 T T T 1 021 T T T T
£ =< - m
3 o.1 0.1 s 01~ _ _-
= N e Smeem e L
2ood . . oo 00l ———, —
- 300 400 500 600 -16 -8 0 8 16 -16 -8 0 8 16
Period (nm) Angle (deg) Angle (deg)



IEEE JOURNAL OF QUANTUM ELECTRONICS, VOL. 43, NO. 10, OCTOBER 2007

Optimized Design of Plasmonic MSM Photodetector
J. Hetterich, G. Bastian, N. A. Gippius, S. G. Tikhodeev,
G. von Plessen, U. Lemmer

L 0.12 . T . . . r
N '* —— P polarization
0.10 + —e— S polarization -
< —— without metal
C 0.08 + i
=
c
2 0.06 -
oy
(@)
2 004} .
< i x10
0.02 | / i
0.00 .
900 950 1000 1050 1100

Energy (meV)



Optical resonances in photonic crystal slabs with
hexagonal lattice of air holes

Photoluminescence enhancement of Ge nano-islands
located in the photonic crystal slab
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Photoluminescence setups
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Lattice with basis
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Theoretical consideration
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Resonance 1s two S-matrix problem
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Resonances — two S-marix problem
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is smooth function of energy
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Reflection near resonances
is well described
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Reflection coefficients s ¢ z2drect calcuitions
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