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Adaktopikn Atatpifr) (Ph.D)
Morphology-dependent resonances in a large dielectric sphere: An asymptotic calculation
using local coordinates (1993)

In this dissertation, an asymptotic calculation for the electromagnetic fields, at frequencies near low or-
der high-Q morphology-dependent resonances in a large dielectric sphere, is presented. Employing local
coordinates in the radial and angular directions, the present method takes advantage of the special field
distribution within the sphere.

Closed-form formulas for the resonant frequencies are derived. The results turn out to be consistent
with the exact Mie solution, with a relative error of a small fraction of a percent.

In addition, the approach employed here, renders more physical insight and simplifies the results of
the conventional Mie Theory. The more interesting part of this method is that it does not require the knowl-
edge of the exact solution to the entire problem and can be extended to fully nonlinear cases.

Mpodkettal yia pia €€’ ohokApou avaluTIKn epyacia mou evtdooestal otnv Otk OQUOIKR LYPWV HIKPOOW-
paTidiwy, 6mou pe TN HEBOSO TOTTIKWY CUVTETAYUEVWVY TO NAEKTPOUAyVNTIKO TTPpORANua tnG okédaong Mie
o€ pia SinAekTpIKA o@aipa amAouoTeVETAL O Hia avaAUTIKK) 0XE0N UTTOAOYIOHOU TwV cuvToviopwv Mie yia
TIG SUOKOAEG TIEPIMTWOELG PE MAKOG KUPATOG TNG HM akTivoBoAiag moAU pKpOTEPO Tou oKeSAOTH (epimou
1% tNn¢ didotaong TG SINAeKTPIKAG o@aipag). H uéBodog autr oe moANd onueia Bupilel Tn peBodo inverse-
WKB, mou xpnotgomoleital oTnv pn-ypauuiki KBavtikn omTikr, aAd akohouBei tn S1kA tng 1dlaitepn mapa-
petpomoinon. NMapouoleg oxéoelg, TNV idla xpovikn mepiodo, eppaviotnkav petd otn diebvn BiAoypagia
aAAA pe AtyoTtepn akpifela kal Kupiwg xwpic tnv avdloyn altioAoyia Twv QUOIKWY QAIVOUEVWY TTIOU 00N)-
ynoav OTo amoTéEAECUA TNG AVAAUTIKNG oXéong mou mapouctaletal otn SatpiBn. Emiong n pébodog ival
ETOIMN Y10 TNV TIEPLYPAPH UN-YPAMMIKWY OTTTIKWVY PAIVOUEVWV.

Méxpt kal OrpEPA N AVAAUTIKE OXE0N auTh Xpnolpomoleital péow €161kov software yia Toug ouvto-
VIopoUG Mie mou xpnolomololV OTIG CUOKEVEG Toug oto Microparticle Photophysics Lab (MP3L) tou NYU
Polytechnic Institute yia Tnv otk HEAETN LYPWV KAl agpiwv (@aerosol) pikpoowpaTidiwv yia BloAoyIkEg Kat
TEPIBAANNOVTIKEG EQaPUOYEC. [O1aiTepa OuWG Xpnotpomoleital yia Tn fabuovounon CUCKEVWV OTIG TEXVIKEG
laser-burning kai dye-fluorescence.

Anpootevpéveg Epyacieg o€ emotnuovika meplodika
ue kprreg (19)

AO01.|.E.Psarobas and K. M. Leung: Morphology-dependent resonances in a large dielectric sphere: An asymptotic
calculation using local coordinates, Phys. Rev. A 46, 2111-2116 (1992).

An asymptotic calculation for the electromagnetic fields at frequencies near low-order high-Q morphology-dependent
resonances in a large dielectric sphere is reported. Employing local coordinates in the radial and angular directions,
our method takes advantage of the special field distribution within the sphere. Closed-form formulas for the resonance
frequencies are derived. Our results turn out to be identical with those obtained in recent independent studies in
which these formulas are extracted from Mie’s exact solution. Our method is interesting in that it does not require the
knowledge of the exact solution to the entire problem and can be extended to fully nonlinear cases.

AO02. |. E. Psarobas, N. Stefanou, and A. Modinos: Photonic crystals of chiral spheres, J. Opt. Soc. Am. A 16, 343-
347 (1999). Etepoavagopec (10)

We examined the properties of photonic crystals that consist of nonoverlapping chiral spheres in a dielectric medium.
We considered the effect of the chiral property of the spheres on the frequency band structure of the electromagnetic
field in the crystal and on the transmittance properties of a slab of the crystal, and we estimated the optical activity of
the crystal.
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AO03. |. E. Psarobas: Effective-medium description of dielectric-chiral photonic crystals, Opt. Commun. 162, 21-25
(1999). Etepoavagopéc (4)

Using exact results of the properties of photonic crystals consisting of chiral spheres in conjunction with an existing
Maxwell-Garnett-like model for chiral composites we examine the possibility of describing such a crystal as a
homogeneous

chiral entity.

A04. |. E. Psarobas, N. Stefanou, and A. Modinos: Scattering of elastic waves by periodic arrays of spherical
bodies, Phys. Rev. B 62, 278-291 (2000). Etepoavagopég (H00)

We develop a formalism for the calculation of the frequency band structure of a phononic crystal consisting of
nonoverlapping elastic spheres, characterized by Lamé coeflicients which may be complex and frequency dependent,
arranged periodically in a host medium with different mass density and Lamé coefficients. We view the crystal as a
sequence of planes of spheres, parallel to and having the two-dimensional periodicity of a given crystallographic plane,
and obtain the complex band structure of the infinite crystal associated with this plane. The method allows one to
calculate, also, the transmission, reflection, and absorption coefficients for an elastic wave (longitudinal or transverse)
incident, at any angle, on a slab of the crystal of finite thickness. We demonstrate the efficiency of the method by
applying it to a specific example.

AO05. |. E. Psarobas, N. Stefanou, and A. Modinos: Phononic crystals with planar defects, Phys. Rev. B 62, 5536-
5540 (2000). Etepoavagopéc (U0)

We study the effect of planar defects in phononic crystals of spherical scatterers. It is shown that a plane of impurity
spheres introduces modes of vibration of the elastic field localized on this plane at frequencies within a frequency gap
of a pure phononic crystal; these show up as sharp resonances in the transmittance of elastic waves incident on a slab
of the crystal. A periodic arrangement of impurity planes along a given direction creates narrow impurity bands with a
width which depends on the position of these bands within the frequency gap of the pure crystal and on the separation
between the impurity planes. We show how a slight deviation from periodicity (one impurity plane is different from the
rest) reduces dramatically the transmittance of elastic waves incident on a slab of the crystal.

A06. A. Modinos, N. Stefanou, |. E. Psarobas, V. Yannopapas: On wave propagation in inhomogeneous systems,
Physica B 296, 167-173 (2001). Etepoavagopég (20)

We present a theory of electron, electromagnetic, and elastic wave propagation in systems consisting of nonoverlapping
scatterers in a host medium. The theory provides a framework for a uni»ed description of wave propagation in three-
dimensional periodic structures, finite slabs of layered structures, and systems with impurities: isolated impurities,
impurity aggregates, or randomly distributed impurities. We point out the similarities and differences between the
different cases considered, and discuss the numerical implementation of the formalism.

A07. |. E. Psarobas: Viscoelastic response of sonic band-gap materials, Phys. Rev. B 64, art. no. 012303 (2001).
Etepoavagopéc (10)

The effect of viscoelastic losses in a high-density contrast sonic band-gap material of close-packed rubber spheres in
air is discussed. The scattering properties of such a material are computed with an on-shell multiplescattering method,
properties which are compared with the lossless case. The existence of an appreciable omnidirectional gap in the
transmission spectrum, when losses are present, is also reported.

A08. . E. Psarobas, R. Sainidou, N. Stefanou, and A. Modinos: Acoustic properties of colloidal crystals, Phys. Rev.
B 65, art. no. 064307 (2002). Erepoavagopég (H0)

We present a systematic study of the frequency band structure of acoustic waves in crystals consisting of nonoverlapping
solid spheres in a fluid. We consider colloidal crystals consisting of polystyrene spheres in water, and an opal consisting
of close-packed silica spheres in air. The opal exhibits an omnidirectional frequency gap of considerable width; the
colloidal crystals do not. The physical origin of the bands are discussed for each case in some detail. We also present
results on the transmittance of finite slabs of the above crystals.

AO09.R. Sainidou, I. E. Psarobas, N. Stefanou, and A. Modinos: Scattering of elastic waves by a periodic monolayer
of spheres, Phys. Rev. B 65, art. no. 024303 (2002). Etepoavagopég (10)

Using the multiple-scattering formalism we developed in a previous work, and extended here, we analyze available
experimental data on the transmission of longitudinal waves in the system: water-slab of polyesterwater, the slab of
polyester having a plane of glass or lead or steel spheres in the middle. The theoretical results reproduce accurately the
measured spectra and provide a transparent physical picture of the underlying processes.
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A10. |. E. Psarobas and M. M. Sigalas: Elastic band gaps in a fcc lattice of mercury spheres in aluminum, Phys.
Rev. B 66, art. no. 052302 (2002). Erepoavagopéc ([0)

Elastic waves propagating in a periodic system consisting of mercury spheres arranged in a fcc lattice and surrounded by
aluminum have been studied using the layer-multiple-scattering method. The band structure shows wide elastic band
gaps along certain high-symmetry directions. For filling ratios of mercury spheres around 8.2%, there is a narrow full
band gap with maximum width of the gap over mid-gap frequency of 2.5%. The full band gap can be further enhanced
by using a heterostructure containing seven slabs of different sizes of mercury spheres and can be as wide as 14.4%.

A11. R. Sainidou, N. Stefanou, . E. Psarobas and A. Modinos: A layer-multiple-scattering method for phononic
crystals and heterostructures of such, Comput. Phys. Commun. 166, 197-240 (2005). Etepoavagopég (L)

We present a computer program to calculate the frequency band structure of an infinite phononic crystal, and the
transmission, reflection and absorption of elastic waves by a slab of this crystal. The crystal consists of a stack of identical
slices parallel to a given surface; the slice may consist of multilayers of non-overlapping spheres of given periodicity
parallel to the surface and homogeneous plates. The elastic coeflicients of the various components of the crystal may be
complex functions of the frequency.

A12. M. Sigalas, M. S. Kushwaha, E. N. Economou, M. Kafesaki, . E. Psarobas and W. Steurer: Classical vibrational
modes in phononic lattices: theory and experiment, Z. Kristallogr. 220, 765-809 (2005). Erepoavagopég (U0)
We present a review, through selected illustrative examples, of the physics of classical vibrational modes in phononic
lattices, which elaborates on the theory, the formalism, the methods, and mainly on the numerical and experimental
results related to phononic crystals. Most of the topics addressed here, are written in a self-consistent way and they can
be read as independent individual parts.

A13. R. Sainidou, N. Stefanou, |. E. Psarobas and A. Modinos: U0NIO00T DO 0000000 o000 ooornoomd
00000000000, Z. Kristallogr. 220, 848-858 (2005). Etepoavagopég ()

After a brief description of the layer multiple-scattering method as applied to phononic crystals, we present some results
obtained by this method, relating to: crystals of polystyrene spheres in water; crystals of silica spheres in air; and crystals
of steel spheres in polyester. We relate the transmission characteristics of slabs of these materials to the complex band
structure of the corresponding infinite crystals. We emphasize aspects of the underlying physics which have not been
discussed previously.

A14. |. E. Psarobas: Phononic crystals - Sonic band-gap materials (editorial), Z. Kristallogr. 220, IV (R4) (2005).
Etepoavagopéc (3)

It comes as no surprise that the study of quantum mechanics in a periodic potential contains direct parallels to the study
of classical waves, i.e. electromagnetic (EM) and elastic (EL) waves, propagating in periodic composites of respective
nature. This is profoundly demonstrated by macroscopic artificial structures with strong spatial periodic modulation
in their EM or EL properties. Although, periodic elastic and dielectric composites have been studied for a long time by
the applied mechanics and the electrical engineering communities, respectively, it was the past two decades that these
structures attracted the interest of research in physics. Such novel structures are identified as classical spectral gap
materials, because of the possibility of having frequency regions, known as absolute frequency gaps, over which there
can be no propagation of classical waves. On the other hand, because of the conceptual impact of crystalline matter in

condensed matter physics (i.e the geometric forms of atom arrangements in a crystal), classical spectral gap materials,
depending on the type of the classical waves (EM or EL) they associate, are also well-known as photonic (EM waves) and
phononic (EL waves) crystals. On the basis of the deeper physical understanding on wave phenomena and the experience
gained from other areas of physics, photonic and phononic crystals have accelerated in recent years the means to control
and manipulate classical waves, namely light and sound (vibrations). What follows is a collective attempt of innovative
ways to manipulate sound and vibrations, with profound influence on science and technology.

This special issue of Zeitschrift fiir Kristallographie aims to capture the essential developments related to
Phononic Crystals — Sonic Band-Gap materials, which are presented mainly by the leading experts in the field. Most
of the 14 articles in this issue, report new developments in the field and they illustrate the importance for further
advancing the knowledge of elastic wave transport in periodic media and consequently the potential of phononic device
applications. There is a fine balance between experiment and theory, while the first two articles are reviews, in order to
better serve the purpose of an extended introduction to the field.

This special issue covers a wide variety of special topics, such as phononic waveguides, locally resonant
sonic materials, ultrasonic scanning, filtering and demultiplexing of acoustic signals, phononic quassicrystals,
numerical methods, elastic band-gap optimization, Anderson localization of elastic waves, and tunneling.
A15. N. Papanikolaou, I. E. Psarobas, and N. Stefanou: Elastic Absolute spectral gaps for infrared light and

WYapoumag 8/5/14 | 3



hypersound in three-dimensional metallodielectric phoXonic crystals, Appl. Phys. Lett. 96, art. no. 231917 (2010).
Etepoavagopéc ([I0)

By means of full electrodynamic and elastodynamic multiple-scattering calculations we study the optical and acoustic
properties of three-dimensional lattices of metallic nanospheres implanted in a dielectric host. Our results show that
such structures exhibit omnidirectional spectral gaps for both telecom infrared light and hypersound, with relatively low
absorptive losses. This class of dual phoxonic band-gap materials is an essential step toward the hypersonic modulation
of light and could lead to the development of efficient acousto-optical devices.

A16. |. E. Psarobas, N. Papanikolaou, N. Stefanou, B. Djafari-Rouhani, B. Bonello, and V. Laude: Enhanced
acousto-optic interactions in a one-dimensional phoXonic cavity, Phys. Rev. B 82, art. no. 174303 (2010). Etepo-
avagopéec (U0)

We report on the occurrence of strong nonlinear acousto-optic interactions in a one-dimensional model phoxonic cavity
that supports, simultaneously, photonic and phononic localized resonant modes, by means of rigorous electrodynamic
and elastodynamic calculations. We show that these interactions can take place when photons and phonons of long
lifetime are confined in the same region of space and lead to enhanced modulation of light by acoustic waves through
multiphonon exchange mechanisms.

A17.N. Papanikolaou, |. E. Psarobas, N. Stefanou, B. Djafari-Rouhani, B. Bonello, and V. Laude: Light modulation
in phoXonic nanocavities, Microelectron. Eng. 90, 155-158 (2012).0000000000O000CE

We report on the occurrence of strong nonlinear acousto-optic interactions in phoxonic structures, that support,
simultaneously, acoustic and optical localized resonant modes, under the influence of acoustic losses. Deploying
a detailed theoretical investigation of the acousto-optic coupling in the specific case of a one-dimensional phoxonic
cavity, realized by homogeneous SiO, and Si layers, we demonstrate the possibility for an enhanced modulation of light
with sound through multi-phonon exchange mechanisms. A full electrodynamic and elastodynamic multiple scattering
approach is employed to describe the optical and acoustic modes, and to account for their mutual interaction and the
underlying effects both in time and frequency domains. In particular, we discuss the influence of hypersonic attenuation
on the acousto-optic interaction by considering typical acoustic losses in the GHz regime.

A18. V. Yannopapas and 1. E. Psarobas: Lasing action in multilayers of alternating monolayers of metallic
nanoparticles and dielectric slabs with gain, J. Opt. A 14, 035101 (2012).0000000000000T0O0

By employing a rigorous multiple-scattering electrodynamic approach we study the loss compensation and lasing action
in photonic crystals formed as alternating layers of active dielectric slabs and two-dimensional planes of plasmonic
(metallic) spheres. The strong dispersion of the plasmonic bands and the efficient trapping of light among the dielectric
slabs (the cavity effect) triggers lasing action for thin slabs of the photonic crystal and for a moderate amount of gain,
with quality factors of the order of 103. Below and above the lasing threshold, gain compensates losses, promising
significant improvement of the imaging properties of plasmonic photonic crystals.

A19. V. Yannopapas and 1. E. Psarobas: Ordered arrays of metal nanostrings as broadband super absorbers, J.
Phys. Chem. C 116, 15599 (2012).0000000000C00COC

We study the absorption spectrum of ordered arrays of strings of gold nanoparticles within a nematic liquid crystal by

a rigorous electrodynamic approach. We find, in particular, that, as the length of the strings increases, light absorbance
can be very high over the entire visible regime. The ordinary modes of the nematic liquid crystal allow the nanoparticle
strings to absorb light much more efficiently than the extraordinary modes. Overall, absorption does not depend on the
lattice type of the string array due to the subwavelength functionality of the system. Such a structure operates as a grey
body exhibiting an absorption efficiency of 79% within the entire visible regime, averaging over all angles of incidence
and polarization modes.

Yvyypa@n kepalaiwv og emotnpovika BpAia (3)

BO1. |. E. Psarobas, N. Stefanou, and A. Modinos, NATO-ASI Science Series: Photonic crystals and light
localization in the 21st Century, ed. by C. M. Soukoulis, Band Structure and Transmittance Calculations for
Phononic Crystals by the LKKR Method pgs. 519-526, Kluwer Academic, Dordrecht-Netherlands (APR 2001).
Etepoavagopécg (1)
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We developed a multiple-scattering method for the calculauon of the frequency band structure of a phononic crystal
consisttng of non-overlapping elastic spheres arranged periodically in a host medium of different elastic properties. Using
a variation of the same method we can also calculate, with the same ease and accuracy, the coefficients of transmission,
reflection and absorption of elastic waves incident on a slab of the material of finite thickness. The leastic coefficients for
the spheres and/or the host medium can be complex and frequency dependent. We demonstrate the effectiveness of the
method by applying it to specific examples.

B02. |. E. Psarobas, Versatile phononic slabs pgs. 175-185, IUTAM Bookseries Volume 26, Recent Advances of
Acoustic Waves in Solids, Part 3, Springer (2010).

Phononic slabs of an fcc phononic crystal consisting of close-packed (glued) rubber spheres in air, under the influence
of mild dissipation in rubber, exhibit large absolute transmission gaps. Proper size variation of the spheres in a sequence
of crystal slabs can shift and enlarge the frequency gap readily to comply with a variety of filtering needs in a phononic
application. The aspects of such a versatile phononic slab are presented in a realistic theoretical approach, by means of
the layer multiple-scattering method developed for phononic crystals.

B03. B. Assouar, R. Sainidou, and |. E. Psarobas, Ch. 7: The Three-dimensional Phononic Crystals.

PHONONIC CRYSTALS: FUNDAMENTALS & APPLICATIONS, eds. A. Khelif and A. Adibi (GeorgiaTech, U.S.A.)
Kluwer Academic Publishers, Boston (in press 2012-13).

A three-dimensional phononic crystal is a classical analogue of the well-known behavior of crystalline matter. As a
classical spectral gap material possesses all relevant features from frequency gap formation, symmetry properties as well
as interesting physical phenomena as tunneling, disorder and classical Anderson localization of acoustic waves. In this
chapter, we also present a physical approach to phononic defects, multi-component phononic structures with locally
resonant constituents and we give a brief outline for related acoustic metamaterials and their appealing applications.
Mostly with the view of Layer-Multiple-Scattering method, we address the subjects of complex phononic band structure,
scattering from finite slabs of the crystal as well as matters of distinct physical importance to next-generation applications
of dual spectral-gap materials, namely the phoXonic crystals.

[Ipaktika Xvvedpiwv VYNANG EMOTHUOVIKNG ATTRXT)-
ong Ue kpLteg(5)

CO01. N. Papanikolaou, |. E. Psarobas, G. Gantzounis, E. AlImpanis, N. Stefanou, B. Djafari-Rouhani, B. Bonello,
V. Laude, and A. Martinez: PhoXonic architectures for tailoring the acousto-optic interaction, Proc. SPIE 8071,
80710Z (2011).

Periodic media offer impressive opportunities to manipulate the transport of classical waves namely light or sound.
Elastic waves can scatter light through the so-called acousto-optic interaction which is widely used to control light in
telecommunication systems and, additionally, the radiation pressure of light can generate elastic waves. Concurrent
control of both light and sound through simultaneous photonic-phononic, often called phoxonic, bandgap structures
is intended to advance both our understanding as well as our ability to manipulate light with sound and vise versa.
In particular co-localization of light and sound in phoxonic cavities could trigger nonlinear absorption and emission
processes and lead to enhanced acousto-optic effects. In the present communication, we present our efforts towards
the design of different phoxonic crystal architectures such as three-dimensional metallodielectric structures, two-
dimensional patterned silicon slabs and simple one-dimensional multilayers, and provide optimum parameters for
operation at telecom light and GHz sound. These structures can be used to design phoxonic cavities and study the acousto-
optic interaction of localized light and sound, or phoxonic waveguides for tailored slow light-slow sound transport. We
also discuss the acousto-optic interaction in onedimensional multilayer structures and study the enhanced modulation
of light by acoustic waves in a phoxonic cavity, where a consistent interpretation of the physics of the interaction can be
deduced from the time evolution of the scattered optical field, under the influence of an acoustic wave.

C02. . E. Psarobas, N. Papanikolaou, and N. Stefanou: Multi-phonon Processes in PhoXonic Cavities, Phononics
2011: First International Conference on Phononic Crystals, Metamaterials and Optomechanics, Santa Fe, New
Mexico, U.S.A, pgs. 300-301 (2011).

Long lifetime photons and phonons, confined in the same region of space, inside a phoXonic cavity, can interface with
each other via strong nonlinear acousto-optic interactions. We unveil physics of distinct importance as the hypersonic
modulation of light is substantially enhanced through multi-phonon exchange mechanisms.
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C03. 1. E. Psarobas and V. Yannopapas: Dynamically tuned zero-gap phoXonic systems, Proc. SPIE 8346, 83460K
(2012).

A full electrodynamic and elastodynamic multiple scattering approach is employed to describe the optical and acoustic
modes, and to account for their mutual interaction both in time and frequency domain in one-dimensional phoXonic
crystal slabs. We report on the occurrence of nonlinear acousto-optic interactions and demonstrate the effect of the
hypersonic tuning of photonic Dirac points in the optical and telecom frequencies. Potential sensing capabilities are
examined under moderate acousto-optic interactions in the proximity of crossing photonic bands enabling light to slow
down, stop or reverse. Quarter-wave stack arrangements are considered in the optical (polymeric-based slab) and IR (Si-
based slab) frequencies. Such structures support two bands that cross symmetrically, without forming a photonic gap. In
the vicinity of the Dirac point (crossing bands), dynamic tuning achieves efficient transfer of energy between the bands
using weak and slow modulations of the wave velocity. Finally, through hypersonic light modulation, we may achieve
efficient electromagnetic pulse reversal and switching.

C04. |. E. Psarobas and V. Yannopapas: Topological photonic structures, Proc. SPIE 8346, 83460Q (2012).

We show that in chiral metamaterials of resonant spheres Dirac points occur in the photon dispersion relation. As a
result, the introduction of a time reversal symmetry-breaking term such as a Faraday term in the constituent materials
can realize the physics of the quantum Hall effect in metamaterials. We show in particular that the electromagnetic
modes of a chiral medium with the inclusion of a Faraday term are topological states possessing non-zero Chern
numbers.

CO05. I. E. Psarobas and V. Yannopapas: U000 D00 D000CO 00000000000 o00oo0rooomO,

Phononics 2013: 2nd International Conference on Phononic Crystals/Metamaterials, Phonon Transport and
Optomechanics, Sharm EI-Sheikh, Egypt, pg. 000 (2013).

Yapoumag [/5/10 | 6



Anuootevoeig ava Oepatikn emotnuovikn meptoxn (6)

1. Ymoloyiotiky Mnxaviki-Ouoikn kat oxedtaocpog vAikwv (Computational Mechanics-Physics &
materials by design): Epyaciec (A02-19, B01-3, C01-4, DO1-5). YTTOAOYIOTIKEG TEXVIKEG TTOU €XOUV AVA-
ntuxOei ot Bewpia mepiBAaoNC NAeKTPOVIWY XaUNARG evépyelag amd kpuoTdhloug (Low Energy Electron
Diffraction) éxouv peta@epOei pe mArjpn emtuyia otnv emiluon mpoPAnudtwy moAAanmARG okédaong KAaool-
KWV KUHATWV (HM Kal ENACTIKA-AKOUOTIKA) armd pn-opoyevH EAACTIKA ri/Kal OTTTIKA péaa-UAIKA. O popuali-
OMOC TNC emiAuoNng TPORANUATWY TTEPIOBIKOTNTAC, TTEPACHUEVWY TIAAKISIWV TTOAUCTPWHATIKWY ETEPOSOUWY
(1-3 dlaoTdoelc), meplodikéC SOUEC He aTENELEC KAl aTa&ia, KABWC Kat ATaKTeC SopéC oKeSAOTWY, TTAPOUCIA-
OTNKE oTnV dnuoocicuon A06 Ue pia evomoinpévn Hop®n Yia NAEKTPOVIA (KBavTIKA punxavikn), HM koupata
(omTIKNA) KAl YIo ENACTIKA-OKOUOTIKA KUUATA (KAAOOIKH pnxavikry). H uébodog autr ival n mToOAUOTPWUATIKA
moANarAr} okédaon (Layrer-Multiple Scattering, LMS) kat givat amo Tig mo akpiBeic Kol ONOKANPWUEVEG JE-
B6d0ou¢ oL LTTAPXOLV CAUEPA YA TA PWTOVIKA Kal KUPIWES QwVoVIKA UAIKA. O kwdIkag TG nebodou yia tnv
OKOUOTIKA Kal eAACTIKOTNTA €Xel OnUooteuBei (A11) Kal amoTeAEl TO TMIO OAOKANPWUEVO EPYAAEIO yla TOV
oXESIAOUO PWVOVIKWY VMKWV UE PEYAAN akpifela amd EANAOTIKA KUPATA COEICUIKWV SOVATEWVY PEXPL XOUG
ekatovtadwv GHz (hypersound). O kwdikag MULTEL éxel oxedlaoTei e oAU emipélela, ivat TOAU 1110 ypn-
YOPOG O€ 0X€0N ME TNV avtaywvioTiky néBodo FDTD (Finite Difference Time Domain), aAAd Kat KABe AAAN
HEB0Bo memepaopévwy otolxeiwv (finite element) yia Toug wVoVIKoUS KPUGTAANOUG. XpNOIUOTIOLEL TEXVIKEG
aBpotong Kampe kat Ewald énw¢ xpnotpomolotvtal amd TV UTTOAOYIOTIKH QUOIKE CUMTTUKVWUEVNC UANG
yla AU ypriyopn oUyKAon. H akpifeld tou €xel eAeyxOei melpapatika TOANEC popEC Kal TTpooeyyilel To dpla
TOU TIELPAMATIKOU opAlapaToc (A09), evw emeldn Aetltoupyei amd mpwTteg apxE xel Tn Suvatodtnta va eupa-
BU0Vel OVCIAOTIKA OTN PUOIKK ONUAGCIA TWV EUTTAEKOUEVWV AVA TTEPITITWON PUOIKWY QAIVOPEVWY. O KWOIKAC
umtoAoyiel TN @wvovIKA dopr Twv {Wwvwv cuxvoTNTAG ToU EAaoTIKOU TESiov, Ta GACHATA ATTOPPOPNONG,
avakAaong kat SiEAevong Tou eAAOTIKOU TTeSiou o€ TEMEPAOUEVES SOUEC, EVW CUVOEETAL AUEDA UE TEXVIKEC
Green yla Tov UTTOAOYIOUO cUVOETWY aAANAemdpdoswv. TENOC amoTeAei éva TTOAUXPNOTIKO EpYAAEio yla TO
oxedlaopo, BeATiwon Kal KATAOKEUH QWVOVIKWY UAIKWVY Kal ETADAIKWV.

2. Qwrovikoi KpuoTtallol & Dwrtovika petaiAika (Photonic Crystals & Photonic Metamaterials): Ep-
yaoiec (A02, A03, A18, A19, C04, D04). X' aut Tnv opdda dnuoocievoswv Eexwpilel n epyacia A02 mou
QAVOAUEL TN CUUTTEPIPOPA PWTOVIKWY KPUOTAAWV UE XEIPOPOop@N cuumeplpopd (chiral photonic crystals). Ki
auTo ylati apouciace éva Bua oAU umpootd amnd Tnv emoxr Tou. Ta TeEAeuTaia 2 XPOVIA Ol EPELVNTEC OTO
TESIO TWV PWTOVIKWV KPUOTAANWY 0€ VAVOOOUEC KAl CUOTASEC VAVOOWMATISIWV Péoa o€ UYPOUC KPUOTAA-
Aou¢ €xouv Tn SuvaTdTNTA Kal TIEIPAUATIKA TTAEOV VA UEAETOUV Kal va alommolouv TI¢ SuvVATOTNTEG AUTWV
TWV UETADAIKWV.

3. QwvoviKoi KpUoTaAlotl & aKouoTIKA UAIKA pwvoviKoU xaopatog (Phononic Crystals & Acoustic
spectral-gap materials): Epyaociec (A04-14, BO1-3, D01-2, DO05). Ot epyaocie¢ autég amoteAoUV Ke@AAalo,
N KaBe pia pe 1o S1K6 TN TPOTO, 0TO TIESIO TWV PWVOVIKWV KPUOTAANWV UE e€€xouoa Tnv epyacia A04 n
omoia padi pe TNV £pYacia Twv QWVOVIKWY UAIKWVY TOTTIKWY cuvtoviopwV (locally resonant phononic crystals)
™¢ opdadag tou Kab. Ping Sheng oto Hong Kong, amotehouv TI¢ BACEIC 0T @atvOoUEVOANOYia, POPUANCUO
Kal QUOIKN €€AQyNON TNG AEITOLPYIAC AUTWV TWV TEXVNTWV TTEPIOSIKWY SOUWV.

4, Owéovikoi KpuoTallotl & KAaGoIKA UMIKA SimAo¥ xaopatog cuxvotitwv (PhoXonic Crystals &
Dual classical spectral-gap materials): Epyacicc (A15-17, C01-3, D03-4). [TpoKeltal yla VEAG YEVIAG UAIKA
pE SIMAG PACUATIKO XAOMA, OTTOL EKTOC Ao TNV evolagépouoa mepimtwaon aAAnAenidpaong tou HM kat tou
ENAOTIKOU-AKOUOTIKOU TTESIOU, CUUTTEPIPEPOVTAL EITE WC PWTOVIKOI, EITE W PWVOVIKOI KPUGTAANOL, 1 Kal TA
dvo

5. Ontikn Quoik Mikpoowpatidiwv (Microparticle Photophysics): Epyaoiec (A01).
6. OswpnTtikn ODuoikn Tupnmukvwpévng YAnG (Theoretical Condensed Matter Physics): Epyacieg (A02-
19).
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