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Figure 2. Percentages of transmission, absorption and
reflection for the wings of (a) Morpho didius and (b) Morpho
sulkowskyi measured by a spectrophotometer equipped with
an integrated sphere.

.

18kU  X2@,808  1km

Figure 3 Iridescence in the butterfly Morpho rhetenor. a, Real colour image of the blue
iridescence from a M. rhetenor wing. b, Transmission electron micrograph (TEM) images
showing wing-scale cross-sections of M. rhetenor. ¢, TEM images of a wing-scale
cross-section of the related species M. didius reveal its discretely configured multilayers.
The high occupancy and high layer number of M. rhetenorin b creates an intense
reflectivity that contrasts with the more diffusely coloured appearance of M. didius, in

: 3 : s 4 ; - i ) " . d
which an overlying second layer of scales effects strong diffraction”. Bars, a, 1cm; b, w TN R AV AL .
. 1S5kU X308, 000 @.Sim 18kU  X28,808  1um 0882 JSM-5600
1.8 wm; ¢, 1.3 um.
Fig. 3. Scanning electron microscope images of the cross sections of the iridescent scales of Morpho butterflies:
(a) a ground scale of M. didius, (b) a scale of M. rhetenor, (¢) a cover scale of M. adonis and (d) a scale of
M. sulkowskyi.
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TE and TM modes of planar waveguide
circles: Re{E(k)} bars: +/- Im{E(k)}
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TE and TM modes of planar waveguide
circles: Re{E(k)} bars: +/- Im{E(k)}
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Quasi-guided modes in modulated waveguide
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Quasi-guided modes in modulated waveguide




Resonance 1s two S-matrix problem
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PHYSICAL REVIEW B 66, 045102 (2002)

Quasiguided modes and optical properties of photonic crystal slabs

S. G. Tikhodeev,! A. L. Yablonskii,' E. A. Muljarov,'? N. A. Gippius,'? and Teruya Ishihara®
'General Physics Institute RAS, Vavilova 38, Moscow 119991, Russia
*Institute of Physical and Chemical Research (RIKEN), Wako 351-0198, Japan
(Received 12 February 2002; published 8 July 2002)
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Resonant mode coupling of optical
resonances in stacked nanostructures
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Bykov, Dmitry A.; Doskolovich, Leonid L. (2013). Numerical
Methods for Calculating Poles of the Scattering Matrix With

Applications in Grating Theory. Journal of Lightwave
Technology, 31(5), 793—-801. doi:10.1109/j1t.2012.2234723
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Fig. 2. (Color online} Basins of attraction (different colors denote different attraction poles): (a} Newton for BEqg. (10); (b) Eqg. (15); (c) Eg. (19).
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Reflection near resonances
is well described
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3. KaK pacKkanblBatOTCA Pe30HAHCbI ?
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SOVIET PHYSICS JETP VOLUME 26, NUMBER 4 APRIL, 1968

ON THRESHOLD PHENOMENA IN CLASSICAL ELECTRODYNAMICS

B. M. BOLOTOVSKII and A. N. LEBEDEV
P. N. Lebedev Physical Institute, Academy of Sciences, U.5.5.R.

Submitted April 21, 1967
Zh. Eksp. Teor. Fiz. 53, 13491352 (October, 1967)

It is shown that for a wide class of problems in electrodynamics, the behavior of the amplitudes and
phases at the threshold for the production of new proper waves can be determined from the conserva-
tion laws. The method proposed, which is analogous to the quantum theory of many-channel nuclear
reactions, is employed for an explanation of the Wood anomalies.
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SOVIET PHYSICS JETP VOLUME 30,

CONTRIBUTION TO THE THEORY OF THRESHOLD PHENOMENA IN
DIFFRACTION OF ELECTROMAGNETIC WAVES

B. M. BOLOTOVSKI and K. L. KUGEL’
P. N. Lebedev Physics Institute, U.5.5.R. Academy of Sciences
Submitted November 11, 1968
Zh. Eksp. Teor. Fiz. 57, 165-174 (July, 1969)

The behavior of the amplitudes and phases of electromagnetic waves at the threshold of appearance of
a new electromagnetic wave (a spectrum of a new order) is considered for the case of scattering by a

transparent diffraction lattice or by the open end of a cylindrical waveguide.
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TE and TM modes
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Reflection of corrugated waveguide (green line) and

> the approximations with
GE) two poles (red dashed line)
o and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Energy, meV

Reflection of corrugated waveguide (green line) and
the approximations with

two poles (red dashed line)
and one pole (thin lines)
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0.2

Reflection as function of
K, - the ’sunrise’-harmonic
propagation constant in vertical direction
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Resonantly enhanced Wood-Rayleigh anomaly
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Energy, meV

Reflection as function of
K, - the ’sunrise’-harmonic
propagation constant in vertical direction
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Reflection as function of
K, - the ’sunrise’-harmonic
propagation constant in vertical direction
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Energy, meV

Reflection as function of
K, - the ’sunrise’-harmonic
propagation constant in vertical direction
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Reflection as function of
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propagation constant in vertical direction

k= 0.17

2 .2 Re(k,)
Resonantly enhanced Wood-Rayleigh anomaly
60



Energy, meV

Reflection as function of
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propagation constant in vertical direction
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Reflection of corrugated waveguide (green line)

and the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Reflection of corrugated waveguide (green line)

and the approximations with
two poles (red dashed line)
and one pole (thin lines)
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Cavity with
configurational chirality,
constructed

from non-chiral mirrors
twisted into

a chiral configuration
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By exploiting the anisotropy of As,S;, we
have designed cavities with both
constitutional and configurational chiralities.

For both types of cavities, we simulated the
field distribution of left-handed and right-
handed incident waves within the region
between the mirrors. At resonant gap sizes,
we observed a linearly polarized standing
wave with a polarization direction twisted in
a helical shape, resulting from the
interference between counter-propagating
circularly polarized waves of the same
handedness.

These chiral Fabry-Pérot cavities can be
adjusted to match the technologically
available distance between the mirrors by
appropriately tuning their twist angle.



