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Ali-optical noninvasive control of semiconductor
éasers

. Winsc . zu Berlin

ifization of an intended {unstable) regime ofopcratlor“
scessitating ult st all-optical control methods
speed limit is set by the speed of light.

The time- dﬂ'ayed feedback control (TDFC) method introduced by
jas plays an outstanding role among other control schemes, being
apting and noninvasive.

An all-optical implementation of tt wod has been proposed early
{1} but not yet realized.

In proof-of-concept experiments, we demonstrate ail-optical TDFC
of unstable cw emission [2] and selfpulsations up to 26 GHz in a
rmultisection laser.

sxperimental device, fabricated by Fraunhofer HHI, combines two
ed feedback lasers and a ps wc vavegunde section on the
hip. Each section is separately

addressed by injection currents.,
Rmroa icible access to various bifurcations is provided within the
codimension 4 parameter space spanned by the three currents and
the device temperature.

In different regimes, unstable states are stabilized by direct resonant
feedback from a plane Fabry-Perot cavity. The optical round trip
phase shift provides an additional new control parameter compared
to standard TDFC, requiring careful adjustment of the relevant cavity
sup-wavelength scale.

svice specific simulations agree well with the measured data and give
a systematic study of the relevant control parameters.
r, anct D, J. Gauthier, Phys. Rev. E 50,

H.-J. Wuensche, E. Schoell, and F

[2] S. Schikora, P. Hosvel,
Henneberger, Phys. Rev. Lett. 97, 213802 (2006)

Optical bistability and flip-flop operation in DFB laser
diodes injected with a CW signal
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Bifurcation analysis of a multi-transverse-mode
VCSEL

K. Green, F. Marten, Vrije Univ. Amsterdam (Netherlands): B. Kraus-
kopt, Univ. of Bristol (United Kingdom)

We investigate a multi-transverse-mode vertical-cavity surface-emitting
laser subject to optical feedback. Starting from a partial differential
equation (PDE) description of the spatial optical mode profiles and the
carrier diffusion, we show how sigenfunction expansion techniques
can be used to resolve the spatial dependence. The addition of optical
feedback results in a model in the form of a system of delay differential
equations (DDEs), where the delay represents the propagation time of
light in the external cavity. The resulting DDE system Is amenable to a
full nonlinear bifurcation analysis by means of numerical continuation
technigues.

We investigate here the dependence on parameters of the steady
states, known as external-cavity modes (ECMs), and bifurcating periodic
solutions for a VOSEL with two transverse modes. Specifically, we
consider the effect of cross-coupling of the two modes via the external
round-trip. We study the transition from a degenerate case, in which
both optical fields receive feedback only from themselves, through to the
case where both fields receive feedback only from each other. Between
these two extremes we identify a number of changes in the steady state
structure and the bifurcations of the periodic solutions. In particular, we
find a number of coexisting stable ECMs, as well as coexisting stable
periodic solutions with vastly differing frequencies.

Asymmetric square-waves in mutually coupled
semiconductor lasers

D. W. Sukow, Washington and Lee Univ. (USA); A. T. Gavrielides,

Air Force Research Lab. (USA); T. Erneux, Univ. Libre de Bruxelles
(Belgium)

Two edge-emitting lasers coupled through polarization-rotated optical
injection exhibit square-wave oscillations provided the roundtrip time
from laser to laser and back is sufficiently large. If the pump parameters
of the two lasers are different, the two plateaus of the square-waves
exhibit different durations even though the total period remains close
to the roundtrip time. This asymmetry progressively disappears as the
feedback strength is increased. The experimental observations are
confirmed by numerical simulations using rate equations similar to
those studied in Gavrielides et al. (Opt. Lett. 31, 2006 (2008)) for a single
edge-emitting laser. The simulations also reveal that the square-wave
regimes appear through a series of complex bifurcations and that a
sufficiently large roundtrip time is needed. To our knowledge, it is the
first experimental example of asymmetric square-waves induced by a
delayed feedback.

3.5 W GalnNAs disk laser operating at 1220 nm

V. Korpijarvi, J. Rautiainen, Tampere Univ. of Technology (Finland); P
Tuomisto, EpiCrystals, Inc. (Finland) and Tampere Univ. of Technol-
ogy (Finland); J. Puustinen, A. Harkénen, M. D. Guina, 0. G. Okhot-
rikov, Tampere Univ. of Technology (Finland}

The practical interest in developing optically pumped semiconductor

disk lasers is rapidly growing as such sources are proving to offer
unique opportunities for generating high-brightness radiation at visible
nm-1040

wavelengths. Although intra-cavity frequency doubled my
nm InGaAs/GaAs disk lasers are able ts generate mu
at blue and green, the generation of high-power red la
remains a challenging task that requi fes an efficient sourcs
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