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It is shown on the basis of exactly conformallyanant one-particle Lagrangien
model that the observable dark energy effect beprinciple, interpreted as
manifestation of the observers's reference franmmediality.

Exploiting carrier lifetimes for optimizing
the dynamic response of quantum-dot lasers
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Quantum-dot (QD) laser devices offer a variety @fantages over conventional
guantum-well (QW) lasers due to their low thresholdrents and their high
temperature stability. In general, QD lasers shtnongly damped relaxation
oscillations (RO) after an electric pump pulse,chhilecreases their sensitivity to
optical feedback. On the other hand, the possilhtit fast dynamic response to
an electrically modulated pump current is limitgdtbe small RO frequency and
the strong damping of the RO oscillations. The ltegy comparably low
modulation bandwidth of QD lasers is often attrdzlito the slow charge carrier
capture into the QDs. However, we show that thisnidact not the limiting
process, as the impact of the electron-electrottesoag between QD and QW on
the damping of the relaxation oscillations (RO}¥tiongly nonlinear showing a
maximum for scattering rates that are on the oaddhe relaxation oscillation
frequency. Exploiting this nonlinearity opens ug thossibility to optimize the
device performance by either band structure engmg®r by careful tuning of
the resonator properties. We show that a QD lasé@cd can be operated in three
different dynamical regimes depending on the ragbween RO frequency and
scattering lifetime between QW and QD states. Eh&scrucial results for optical
as well as electrical modulation properties ofdbeice.

Theoretical study of beam quality improvement in
broad area semiconductor devices
M. Radziunas, K. Staliunas
Research Group "Laser Dynamics", Weierstrass InstitutdirB&ermany,
e-mail: radziuna@wias-berlin.de

Broad area (BA) lasers are robust, compact, highvepcand highly efficient
devices, which, however, suffer from a poor spairad temporal beam quality.
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The stabilization of the laser beam in a BA lasar be achieved, for example, by
injection of the optical beam at some angle to ltdmgitudinal axis or by the
external optical feedback from the correspondirfgagfs mirror or grating. An
introduction of 1d or 2d-periodic structures on éhectrical contact can also help
to improve the quality of the generated beam in IBgers or of the amplified
beam in BA amplifiers. In this talk some of theseheames allowing an
improvement of the beam quality in the BA devicedl Wwe discussed. Our
theoretical study is based on the simulations ef 2k1-dimensional traveling
wave model which takes into account the spatio-twaipdynamics of slowly
varying complex amplitudes of the counter-propagpptical fields, induced
polarizations and carrier densities. A proper nasmh of the fast oscillating
fields, as well as the resolution of a sufficientdyge optical frequency range,
requires a fine space (up to°Xesh points) and time (up to®ybints for typical
5ns transient) discretization. The resulting langeerical scheme is solved using
multilevel parallel distributed computing, thataalls us to run long time dynamic
simulations over large parameter ranges in reasenéime. Comparable
computations on a single PC system take nearlyifr@3¥ longer.

Laser array phase-locking and nonlinearity
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The talk will discuss a situation where nonlingantlays a key role in the
behavior and in the dynamics of coupled lasersusiog on fiber lasers, Kerr
nonlinearity and resonant contribution from thengaiill be compared. In the
context of coherently coupled fiber laser arraygcsiic resonator and specific
filtering can be implemented to compensate for patiyth differences in the
laser array by nonlinear contribution. Theoretiedults, as well as preliminary
experimental results, will be reported showing iaygment in the phase-locking
of fiber laser array through resonant nonlinearity.

Control of optical switchings in a bistable vertical-caity
surface-emitting laser by vibrational resonance
V.N. Chizhevsky
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We present experimental results which demonsthatiethe response of a bistable
laser at a selected polarization to the effechefgeriodically modulated optical
feedback or injection at the orthogonal polarizattan be considerably enhanced
by the additional periodic current modulation thgbuthe phenomenon of
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