observation of highly excited excitons with principal quantum numbers up to
n = 25, corresponding to a giant extension in the micrometer-range. Similar
to Rydberg atoms they show huge interaction among each other leading to a
Rydberg blockade effect. In magnetic field they allow one to enter the quantum
chaos regime which for hydrogen atoms would require field strengths typical for
white dwarf stars. We will also show high resolution results which demonstrate
that the simple description of an exciton as hydrogen-like object breaks down
in this case, as evidenced by a splitting of the exciton with a particular angular
momentum quantum number.

Photoelastic resonances in phononic structures

B. Jusserand
Institut des Nanosciences de Paris, UPMC-CNRS, Paris, France

The field of optomechanics offers a rich variety of applications mostly based up
to now onto the silicon platform in which nanofabrication techniques have reached
a very high level of maturity. This technological choice has lead to consider
a single dominant mechanism for the coupling between optical and mechanical
degrees of freedom in micro- or nanoresonators, the so-called radiation pressure in
which optical resonances are modified by the surface and interface displacements
exclusively. More recently GaAs has been considered as an alternative choice of
great potential in relation with the well established optoelectronic properties of
direct gap semiconductors not available in silicon. In GaAs, radiation pressure
has to be combined with a second mechanism, the photoelastic coupling which
describes the modification of the dielectric properties in the bulk of the device in
the presence of strain fields accompanying the mechanical behavior.

Optimizing optomechanical coupling in GaAs nanocavities thus does not rely
only on increasing the confinement of optical and acoustic fields at the same
location in the device [1], in other words in nanofabricating structures with high-
quality factors for photons and phonons, it can also benefit from an optimization
of the photoelastic coefficients in the constituting materials. Contrary to radiation
pressure, photoelastic coupling indeed strongly depends on the wavelength of light
involved in the experiments and, in particular, on its distance to intrinsic optical
resonances in the material. Systematic studies of the photoelastic coupling thus
appear of great interest in the new developing field of GaAs based optomechanical
nanodevices.

We describe here resonant Brillouin scattering experiments in GaAs/AlAs
multi-quantum wells and demonstrate that the confinement of carriers in quan-
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tum wells on one hand and the folding of acoustic phonons on the other hand lead
to great simplifications in the theoretical treatment of the resonant scattering event
and to great improvements in the experimental results. Based on a model for the
acoustic light scattering by excitonic polaritons in structures containing an arbitrary
finite number of quantum wells [2], we describe at the quantitative level and in
the polaritonic picture all the rich experimental features displayed in the scatter-
ing spectra close to the lowest excitonic resonances in GaAs/AlAs multi-quantum
wells. We demonstrate that such measurements and analysis can be applied in a
large temperature range between 30 and 300 K and that quantitative determina-
tion of optical and optomechanical parameters can be deduced at unprecedented
accuracy and completeness as compared to previous piezo-optical experiments.
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Tononornveckune noasspUTOHHBIE MOIBI
B (POTOHHBIX KpHCTa/LIax

A.B. IHowaxunckuii
Ousuxo-rexanaecknii mHCTUTYT M. A.D. Modde PAH, C.-IlerepOypr, Poccus

TomoornyecKuMI H30JIATOPaMU Ha3bIBAIOT MaTepHaIbl, KOTOPHIC BHYTPU 00be-
Ma TIPEICTABISIIOT COBO0ii TMAICKTPHK, & Ha TOBEPXHOCTH UMEIOT YCTOIYHBBIE TIPO-
Bosimue coctosiams [1]. B HacTosimee BpeMsi mpoucxomut OypHOe pas3Buthe Gpusu-
Kd (POTOHHBIX TOIMOJIOTHYECKUX U30JIITOPOB — HOBOIO THIA (POTOHHBIX KPHUCTAJ-
JIOB, SIBJISIFOLINXCS @HATIOTAMHE SJIEKTPOHHBIX TOIIOJIOTHIECKUX U30ATOpoB. OCHOB-
HBIM CBOICTBOM TaKHX CHCTEM SIBJISICTCS] HATMYIE B HUX KPAeBBIX WJTH TOBEPXHOCT-
HBIX TOIOJIOTMYECKU 3alIMIICHHBIX ONTHYecKuX Mox [2]. B mokmane Gymer cmesnan
0030p pasMYHBIX pean3arumii oqHOMEpHBIX (3, 4, 5] u nBymMepHbIX [6, 7, 8] doTon-
HBIX TOTIOJIOTMYECKUX M30J1s1TOpoB. [Tonpo6HO GyneT omicana TeopuHst U3TyYarolinx
TOIOJIOTMYECKUX COCTOSIHUI B CTPYKTYPE HA OCHOBE MEPHOIUYECKON MOCIIENOBA-
TEJIPHOCTH KBAHTOBBIX SIM C HECKOJIBKHMH SIMaMH B 3JIEMEHTapHOii staciike [4]. B
TaKOW CHCTEME KPaeBbIE ONTHYECKHUE TIOJISIPUTOHHBIE MOl HIMEIOT KOHEYHOE Pajiu-
AIMOHHOE BpPEMsI JKM3HH, BBI3BAHHOE YXOIIOM CBETA U3 CTPYKTYPHI 4epe3 ee Kpasl
Briaronapst KOHEYHOMY PaHAIIOHHOMY 3aTyXaHHIO TAKMX TOMOJIOTHYECKHX COCTO-
SIHUIA, OHH TIPOSIBJISIIOTCS B CTAIMOHAPHBIX M Pa3pEIICHHBIX BO BPEMEHHU CIIEKTPax
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