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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 General InformationGeneral Information Workshop onNonlinear E�ets in Photoni Materials
• Sponsored by:Weierstraÿ-Institut für Angewandte Analysis und Stohastik (WIAS), Berlinhttp://www.wias-berlin.de
• Organizers:U. Bandelow, A. Demiran, D. Skryabin (University of Bath), A. Vladimirov
• Fous of the Workshop and Announed TopisThe workshop aims at bringing together researhers working on the following topis:� nonlinear �ber optis� ultrashort pulses� optial solitons in spae and time� nonlinear e�ets in new materials� photoni rystals and miroresonators
• Start: Marh 12, a.m.End: Marh 14, p.m.Loation: WIAS, Mohrenstr. 39, Berlin, Erhard-Shmidt-Hörsaal
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 ProgrammeProgrammeMonday, Marh 12thDuration of talks inludes 10 minutes for disussion.08:30 � 09:00 Registration09:00 � 09:15 Welome09:15 � 09:55 N. Akhmediev, CanberraVibrating and shaking soliton pairs in dissipative systems09:55 � 10:35 W. Krolikowski, CanberraLight ontrol in nonlinear photorefrative latties10:35 � 11:00 Co�ee Break11:00 � 11:40 S. Longhi, MilanoQuantum Mehanis in Curved Photoni Strutures11:40 � 12:20 F. Mitshke, RostokSoliton moleules in optial �bers12:20 � 12:45 D. Skryabin, BathCasaded generation of multiply harged optial vorties and spatiotem-poral helial beams in a Raman medium12:45 � 14:00 Lunh14:00 � 14:40 L. Bergé, Bruyere-le-ChâtelStability of exited states in extended NLS systems14:40 � 15:20 R. Herrero, BarelonaStable subdi�rative one- and two-dimensional spatial solitons in Kerr-nonlinear photoni rystals15:20 � 16:00 Co�ee Break16:00 � 16:40 M. Taki, Villeneuve d'AsqNon loal e�ets for trapping dissipative optial solitons16:40 � 17:20 M. Tlidi, BruxellesGeneration of ultra fast solitons in low dispersion photoni rystal �beravity17:20 � 17:45 A. Gual i Coa, Berlin320 Gbit/s all optial wavelength onversion using Periodially PoledLithium Niobate18:00 � 20:00 Dinner Ground �oor of WIAS 4



Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 ProgrammeTuesday, Marh 13thDuration of talks inludes 10 minutes for disussion.09:00 � 09:40 G. Steinmeyer, BerlinFilament self-ompression of intense few-yle pulses in noble gases09:40 � 10:20 L. Gallmann, ZürihFew-yle pulse generation through optial �lamentation in rare gases andits spetral and spatio-temporal haraterization10:20 � 11:00 Co�ee Break11:00 � 11:40 S. Skupin, Bruyères-le-ChâtelOn the Dynamis of Femtoseond Filaments11:40 � 12:20 S. Turitsyn, BirminghamUltralong �bre lasers12:20 � 12:45 U. Bandelow, BerlinLimit for Pulse Compression by Pulse Splitting12:45 � 14:00 Lunh14:00 � 14:40 A. Sukhorukov, CanberraSlow light in nonlinear Bragg-grating strutures14:40 � 15:20 A. Yulin, BathOptial solitons in the media with internal resonanes15:20 � 16:00 Co�e Break16:00 � 16:40 C. Shmidt-Langhorst, BerlinAppliations of highly nonlinear �bers for 160 Gbit/s all-optial data for-mat onversion16:40 � 17:05 B. Hüttl, Berlin
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 ProgrammeWednesday, Marh 14thDuration of talks inludes 10 minutes for disussion.09:00 � 09:40 M. Frosz, Kgs. LyngbyDispersion engineering for superontinuum spetral shaping using numer-ial modelling09:40 � 10:20 G. Genty, EspooBeyond Superontinuum Generation: Extreme Nonlinear Propagation inPhotoni Crystal Fiber10:20 � 10:45 A. Demiran, BerlinInterplay between Soliton Fission and Modulation Instability10:45 � 11:20 Co�ee Break11:20 � 12:00 I. Babushkin, BerlinSuperontinuum generation in a waveguide with a slow nonlinearity12:00 � 12:40 A. Husakou, BerlinAll-optial bistable swithing in a metal-dieletri multilayer struturedue to the transition of optial properties from metalli to dieletri12:40 � 14:00 Lunh14:00 � 14:40 S. Bugayhuk, KievLoalized states and osillations indued by wave self-di�ration in non-linear media with non-loal response14:40 � 15:05 M. Shulz-Ruhtenberg, MünsterProperties of spatial patterns in broad-area vertial-avity surfae-emitting lasers and their ontrol15:05 � 16:00 Co�ee Break16:00 � 16:40 O. Egorov, JenaMoving and resting solitons in arrays of nonlinear avities16:40 � 17:05 A. Vladimirov, BerlinDissipative solitons in nonlinear optial devies with refrative indexmodulation17:05 � 17:15 Closing
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 AbstratsAbstrats
Vibrating and shaking soliton pairs in dissipative systemsNail AkhmedievAustralian National UniversityOptial Sienes GroupRSPHYSSEInstitute of Advaned Study, 0200 Canberra, ACT, Australiae-mail: nna124�rsphysse.anu.edu.auCoupled soliton pairs in nonlinear dissipative systems modeled by the ubi-quintiomplex Ginzburg-Landau equation an exist in various forms. They an be sta-tionary, pulsating periodially, quasiperiodially or haotially, the same way assingle solitons. In partiular, there are new types of vibrating and shaking solitonpairs. Eah type is stable in the sense that a given bound state exists in the sameform inde�nitely. New solutions appear at speial values of equation parametersthus bifurating from stationary pairs. There are also mixed soliton pairs, formedby two di�erent types of single solitons.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Superontinuum generation in a waveguide with a slow nonlinearityIhar BabushkinMax Born Institutefor Nonlinear Optisand Short Pulse SpetrosopyMax-Born-Str., 2a, D-12489 Berlin, Germanye-mail: ibabushkin�mbi-berlin.deCoherent ultrabroadband radiation (superontinuum) is required in many physialappliations. Self-phase modulation in noble-gas-�lled hollow waveguides with aninstantaneous Kerr-nonlinearity is the key physial mehanism for spetral broad-ening and ompression of mJ-pulses to a duration below 5 fs or two optial y-les (see e.g. [1℄). Reently an enormous spetral broadening of more than twootaves [2℄ with a muh lower threshold has ben ahieved using nJ-pulses in mi-rostruture �bers with an instantaneous Kerr-type nonlinearity in the anomalousdispersion range whih is aused by the emission of dispersive (non-solitoni) ra-diation by solitons [3℄. On the other hand, materials with a slow nonlinearity,suh as photorefrative materials, were up to now not onsidered as media for fem-toseond nonlinear proesses and spetral broadening. In the present talk we the-oretially onsider a planar rib waveguide with a guiding layer formed from thephotorefrative-photovoltai material (LiNbO3 doped with Cu), whih possess anon-instantaneous (slow) nonlinearity with a response time in the ms range. Ournumerial simulations predit that the propagation of a short optial pulse throughsuh slow nonlinear waveguide results in self-steepening and in the generation of asuperontinuum with a spetral width of more than one otave. The spetral broad-ening, ahieved during the propagation is strongly asymmetri, with new spetralomponents being formed only on the red side, in ontrast to the symmetri broad-ening due to self-phase modulation in Kerr media. With further propagation, theself-steepening results in an inrease of the peak pulse intensity and the higherpeak intensity enhanes the spetral red-shift whih in turn yields a stronger self-steepening. Therefore at some ritial propagation distane a sharp shok-like peakis formed. Thus the mehanism of spetral broadening is in this ase related toshok formation and strongly di�ers from the both abovementioned mehanisms ininstantaneous nonlinear media. One an obtain a su�iently broad superontinuumboth in normal and anomalous dispersion regime. In the region of normal dispersionthe shok arises on the leading edge of the pulse, whereas for anomalous dispersionregion the shok is formed on the trailing edge. The phase of the ahieved superon-tinuum is smooth with low noise and suggests the possibility of pulse ompression.[1℄ T. Brabe and F. Krausz, Rev. Mod. Phys. 72, 545 (2000). [2℄ J.K.Ranka etal., Opt. Lett. 25,25 (2000). [3℄ A. Husakou and J. Herrmann, Phys.Rev. Lett. 87,203901 (2001).
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Limit for Pulse Compression by Pulse SplittingUwe BandelowWeierstraÿ-Institut fürAngewandte Analysis und StohastikMohrenstraÿe 39, 10117 Berlin, Germanye-mail: bandelow�wias-berlin.deWe have deteted a fundamental pulse-ompression limit for high-nonlinear �bersin the normal dispersion regime near the zero-dispersion wavelength. The desiredgeneration of a broadband ontinuum by self-phase modulation is limited by alreadysmall amounts of third-order dispersion, whih results in pulse splitting above aritial pulse power. We investigate the ritial �ber length in dependene on pulse-and �ber parameters.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Stability of exited states in extended NLS systemsLu BergéCommissariat a l'Energie AtomiqueCEA-DAM/Ile de Frane - B.P. 12, 91680 Bruyères-le-Châtel, Franee-mail: lu.berge�ea.frWe examine the dynamis of optial vorties and higher-order bound states of theubi nonlinear Shroedinger equation with an attrative potential. A su�ient sta-bility riterion is derived in the limit of weak powers, whih only requires knowledgeof the linear modes of the potential.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Loalized states and osillations indued by wave self-di�ration innonlinear media with non-loal responseSvitlana BugayhukNational Aademy of Sienes of UkraineInstitute of PhysisProspet Nauki 46, 03028 Kiev, Ukrainee-mail: bugaih�iop.kiev.uaI onsider the ase of wave interation in nonlinear medium with a non-loal re-sponse that has an inherent feature suh as a diretional phase shift between inter-ated waves leading to energy transfer from one wave to the other. Then one anobtain a sine-Gordon equation with a damping term to desribe the temporal dy-namis of the proess, where the nonlinear suseptibility of the medium is hangeddue to two main proesses: the ampli�ation being proportional to the loal waveintensity and the relaxation. This situation has natural realization at optial dy-nami holography in ferroeletri rystals with non-loal photorefrative gain thatis onsidered more detail in the report. In the holographi shemes a soliton-likebehavior of the light indued refrative index has been predited theoretially [1-3℄and on�rmed experimentally [4℄. The onditions of formation of single loalizedstate and self-osillations of the indued refrative index (as well as of output waveintensities) are disussed.[1℄ A. Bledowski, W. Krolikowski, A. Kujawski, J. Opt. So. Am. B 6, No.8, 1544-1547 (1989). [2℄ A. A. Zozulya, M. Sa�man, D. Z. Anderson, Phys. Rev. Lett. 73,No. 6. 818-821 (1994).[3℄ M. Jeganathan, M. C. Bashaw, and L. Hesselink, J. Opt. So. Am. B 12, 1370(1995).[4℄ S. Bugayhuk, L. Kovás, G. Mandula, K. Polgár, R. A. Rupp, Phys. Rev. E67 (4), 046603 (2003).
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Interplay between Soliton Fission and Modulation InstabilityAyhan DemiranWeierstraÿ-Institut fürAngewandte Analysis und StohastikMohrenstr. 39, 10117 Berlin, Germanye-mail: demiran�wias-berlin.deWe investigate the generation mehanisms for ultrawide spetra in nonlinear optial�bers. Soliton �ssion and modulation instability represent fundamental mehanismsfor the generation proess. The primary origin of the spetral broadening hangeswith the pump-pulse duration. Soliton �ssion dominates for low input power andshort pulses. Its e�ieny for superontinuum generation and espeially the extendto the blue side an be inreased by proper design of the dispersion pro�le. The mod-ulation instability has a strong impat for high input powers and greatly enhanesthe generation proess, but leads to a degradation of the oherene properties. Alsofor short pulses with durations of 60 fs the modulation instability is present andan hardly be suppressed. The interplay between these two e�ets leads to variousharateristis of the resulting spetra, whih are modi�ed by to the relative impatof the modulation instability.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Moving and resting solitons in arrays of nonlinear avitiesOleg EgorovFriedrih-Shiller University, JenaMax-Wien-Platz 1, 07743 Jena, Germanye-mail: oleg�pinet.uni-jena.deWe study light propagation in arrays of weakly oupled nonlinear avities driven byan external holding beam. We �nd numerially the families of resting and movingdissipative solitons for an arbitrary inlination angle of the driving �eld, both in thedisrete and a quasi-ontinuous limits.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Dispersion engineering for superontinuum spetral shaping usingnumerial modellingMihael H. FroszTehnial University of DemnarkCOM/DTUDepartment of Communiations,Optis & MaterialsOersteds Plads, Building 345V, DK-2800 Kgs. Lyngby, Denmarke-mail: mf�om.dtu.dkThe invention of photoni rystal �bres a deade ago has led to dramati advanesin superontinuum generation. Extremely broad spetra an be ahieved, overingmore than an otave. The main advantage of using photoni rystal �bres is notthat the ore an be made very small for ahieving high nonlinearity, but that thedispersion pro�le of the �bre an be engineered to a large degree. This talk willdisuss how the various nonlinear e�ets are in�uened by the dispersion pro�le.Then numerial simulations are used to show how proper �bre design an be usedto shape the resulting superontinuum spetrum to some degree. This is shownfor vastly di�erent pumping regimes, going from femtoseond to quasi-CW pumppulses.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Few-yle pulse generation through optial �lamentation in raregases and its spetral and spatio-temporal haraterizationLukas GallmannETH ZürihIQEWolfgang-Pauli-Straÿe 16, 8093 Zurih, Switzerlande-mail: gallmann�phys.ethz.hOptial �lamentation is a reent method for the generation of few-yle pulses. Weompare this method to the lassial hollow-ore �ber tehnique. Furthermore, thespetral and spatio-temporal properties of the �lament output was investigated indetail and ompared with theoretial preditions.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Beyond Superontinuum Generation: Extreme NonlinearPropagation in Photoni Crystal FiberGoëry GentyHelsinki University of TehnologyMetrology Researh InstituteOtakaari 5A, FI-02150 Espoo, Finlande-mail: goery.genty�tkk.�We desribe generalized nonlinear envelope equation modeling of sub-yle dynamison the underlying ultrafast eletri �eld arrier during one-dimensional propagationin fused silia. Generalized envelope equation simulations are ompared with nu-merial integration of Maxwell?s equations, and quantitative agreement is obtainedin the presene of shok dynamis that exhibit arrier steepening on a sub-50 at-toseond timesale. In addition, by separating the e�ets of self-phase modulationand third harmoni generation, we examine the relative ontribution of these e�etsin superontinuum generation in fused silia nanowire waveguides.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
320 Gbit/s all optial wavelength onversion using Periodially PoledLithium NiobateAlexandre Gual i CoaFraunhofer Institute for TeleommuniationsHeinrih-Hertz-InstitutEinsteinufer 37, 10587 Berlin, Germanye-mail: alex.gual�hhi.fhg.deA periodially poled lithium niobate (LiNbO3) waveguide was haraterised for theapliation in all optial wavelength onversion. Wavelength onversion was ahievedby asaded seond harmoni generation (SHG) of the ontinous-wave pump anddi�erene frequeny generation (DFG) of the SH-wave and the data signal. Chara-terisation was done to analyse onversion e�ieny for di�erent input powers and fordi�erent input wavelengths. Conversion of phase modulated data signals of 40, 80and 160 Gbaud is presented. Error free operation with negligible penalty is ahievedfor di�erential phase shift keying (DPSK) and di�erential quadrature phase shiftkeying (DQPSK) modulation.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Stable subdi�rative one- and two- dimensional spatial solitons inkerr-nonlinear photoni rystalsRamon HerreroUniversitat Politènia de CatalunyaDepartament de Físia i Enginyeria NulearC Colom 1, 08222 Terrassa, Spaine-mail: ramon.herrero�up.eduWe predit stable, ollapse-free one- and two-dimensional solitoni strutures oflight propagating in kerr-nonlinear photoni rystals (of defousing nonlinearity),and investigate their properties.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
All-optial bistable swithing in a metal-dieletri multilayerstruture due to the transition of optial properties from metalli todieletriAnton HusakouMax Born InstituteMax Born Str. 2a, D-12489 Berlin, Germanye-mail: gusakov�mbi-berlin.deThe interation of light with metal-dieletri nanostrutured materials has attratedsigni�ant interest in the last deades due to possible appliations in nanosiene,plasmonis and information proessing. Among the di�erent geometrial struturesstudied up to now a metal-dieletri multilayer struture is a partiularly simple ,easy to reate and ompat devie, whih exhibit bandgaps [1℄ and shows a stronglyenhaned nonlinear transmission ompared with a bulk metal with the same to-tal thikness of the metalli layers [2℄. In the present talk, we report the resultsof a theoretial study of light propagation through a speially designed nonlinearmetal-dieletri multilayer struture with a small negative linear e�etive dieletrionstant. We predit a highly-nonlinear, bistable transmission due to the hange ofthe e�etive nonlinear dieletri onstant from negative (low-transmission state) topositive (high-transmission state) values. Consider a multilayer struture onsistingof many thin metalli layers embedded in a dieletri with a pith muh smaller thanthe wavelength. An understanding of the transmission properties of suh struturean be obtained using the e�etive-medium approah. For appropriate volume fra-tions of the metal and the dieletri, one an ahieve a real part of the e�etivelinear dieletri onstant slightly below zero. In this ase, the linear transmissionis very small. However, a �eld inside of the slab an inrease the e�etive dieletrionstant to positive values due to the optial nonlinearity. In turn, the positivee�etive dieletri onstant results in a high transmission and sustains the �eld in-side of the slab. For the alulation of light transmission through this multilayerstruture we use the FDTD approah for the full numerial solution of the Maxwellequations. We onsider the propagation of a w beam with a wavelength of 633 nmthrough a fused-silia slab with a thikness of 950 nm whih inorporates 9 silverlayers with thinkness of 14 nm. The e�etive dieletri onstant of the ompositewith the given parameters has a small negative real part. The alulated transmit-ted intensity as a funtion of the input intensity shows a bistable behavior with aontrast of around 4 between the high-transmission and the low-transmission states.For the lower-transmission state, the intensity of the wave near the output surfae islow, and this part remains e�etively 'metalli'. For an input intensity in the rangeof GW/m2 the system goes over into the higher-transmission state, in this ase the�eld penetrates deeper into the struture and the real part of the average e�etivedieletri onstant beomes about 0.05. The transient response of the onsideredsystem is not determined by the response time of the bulk silver nonlinearity, but bythe feedbak of the multilayer struture. We have alulated that swithing to thehigh-transmission state ours with a transition time below 1 ps. In onlusion, we 19



Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstratshave numerially predited all-optial bistable swithing due to sign hange of thee�etive dieletri onstant in an ultra-ompat metal-dieletri multilayer stru-ture with an overall length of only 1 miron and an ultrafast response in the orderof 1 ps.[1℄ M. J. Bloemer and M. Salora, Appl. Phys. Lett. 72, 1676 (1998). [2℄ N.N.Lepeshkin et al. Phys. Rev. Lett. 93, 123902 (2004).
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
All Optial Wavelength Conversion by Four Wavelength Mixing inHighly Nonlinear Fibers for 160 Gbit/s Phase Modulated SignalsBernd HüttlFraunhofer Institute for TeleommuniationsHeinrih-Hertz-InstitutEinsteinufer 37, 10587 Berlin, Germanye-mail: huettl�hhi.fhg.deFuture optial networks has to be �exible with respet to modulation format, datarate and hannel wavelength. Therefore all optial wavelength onverters, whihdo not limit data rates and do not disturb amplitude and phase information, arethought to be key omponents of next generation networks. The four wavelengthmixing (FWM) in highly nonlinear �bers is an e�ient proess, whih ould beused for this appliation. The optimization of the FWM for wavelength onversionregarding low phase error and high onversion e�ieny of data signals will beonsidered in this talk. An transmission experiment of 160 (320) Gbit/s of D(Q)PSKsignals is demonstrated.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Light ontrol in nonlinear photorefrative latties.Wieslaw KrolikowskiAustralian National UniversityLaser Physis Centre , ACT 0200 Canberra, Australiae-mail: WZK111�RSPHYSSE.ANU.EDU.AUThere has been growing interest in propagation of optial beams and pulses inmedia with periodially varying refrative index. Suh periodi strutures or optiallatties lead to appearane of a band gaps in the transmission spetrum of waves.As a result, di�rational properties of optial beams an be drastially modi�ed.Lattie-indued propagation e�ets beome even more dramati in the presene ofthe nonlinearity of the medium leading among others to the formation of disreteand gap solitons. In this talk I will present experimental and theoretial results ofour studies of light loalisation in optial latties with photorefrative nonlinearity.These inlude formation of gap and surfae solitons as well as polyhromati solitons.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Quantum Mehanis in Curved Photoni StruturesStefano LonghiDipartimento di Fisia Politenio di MilanoPiazza Leonardo da Vini 32, 20133 Milano, Italye-mail: longhi��si.polimi.itOptial waveguide systems with a suitably urved axis o�er an experimentally a-essible laboratory tool for the observation of several oherent linear and nonlineare�ets tupial of quantum mehanial systems. This talk will review some of thesebasi e�ets, inluding adiabati stabilization, suppression of quantum di�usion,and ontrol of quantum tunneling.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Soliton moleules in optial �bersFedor MitshkeUniversität RostokInstitut für Physik, 18051 Rostok, Germanye-mail: fedor.mitshke�uni-rostok.deReent experimental results on ompound states of �ber-opti solitons are presented,in partiular regarding the phase dynamis.
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Appliations of highly nonlinear �bers for 160 Gbit/s all-optial dataformat onversionCarsten Shmidt-LanghorstFraunhofer Heinrih-Hertz-InstitutDepartment Photoni Networks and SystemsEinsteinufer 37, 10587 Berlin, Germanye-mail: shmidt-langhorst�hhi.fraunhofer.deIn future optial networks there will be a oexistene of di�erent modulation for-mats in di�erent parts of the network. Those domains with di�erent modulationformats should be transparently onneted, whih requires all-optial data formatonversion. We report an all-optial OOK to DPSK format onverter based onhighly-nonlinear �ber. The format onverter was suessfully operated up to 160Gbit/s, ahieving error-free performane after transmission over 320 km �ber withmid-span OOK to DPSK onversion.
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Properties of spatial patterns in broad-area vertial-avitysurfae-emitting lasers and their ontrolMalte Shulz-RuhtenbergUniversity of MünsterInstitute for Applied PhysisCorrensstr. 2-4, 48145 Muenster, Germanye-mail: malte.shuru�uni-muenster.deTransverse modes in broad-area vertial-avity surfae-emitting lasers (VCSELs)show a distint oupling between spatial and polarization degrees of freedom. Threemehanisms of polarization seletion are found depending on the harateristitransverse length sale: intrinsi material anisotropies, the anisotropi re�etionof TE- and TM-waves at the Bragg re�etors and the linear oupling of travellingwaves at the inidene on the side boundaries of the devie. Using frequeny-seletive feedbak we demonstrate ontrol over the harateristi pattern lengthsale.
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Casaded generation of multiply harged optial vorties andspatiotemporal helial beams in a Raman mediumDmitry SkryabinUniversity of BathDepartment of Physis, BA2 7AY Bath, UKe-mail: d.v.skryabin�bath.a.ukUsing an example of a Raman ative medium we desribe how a ommon non-linear proess of four-wave mixing an be used to indue strong oupling betweenthe spatial and temporal degrees of freedom in optial waves. This oupling pro-dues several unexpeted e�ets. Amongst those are asaded exitation of multiplyharged optial vorties, spatial fousing in a nonlinearly defousing medium andgeneration of helially shaped spatio-temporal optial solitons.
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On the Dynamis of Femtoseond FilamentsStefan SkupinDépartement de PhysiqueThéorique et AppliquéeCEA/DAM Ile de FraneB.P. 12, 91680 Bruyères-le-Châtel, Franee-mail: stefan.skupin�ea.frGeneral properties of the propagation of intense femtoseond laser pulses in trans-parent media will be disussed. Speial emphasis will be laid on the appliation ofultra-short �laments in novel pulse-shortening tehniques.

28



Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Abstrats
Filament self-ompression of intense few-yle pulses in noble gasesGünter SteinmeyerMax-Born-InstitutMax-Born-Str. 2a, 12489 Berlin, Germanye-mail: steinmey�mbi-berlin.deWe disuss how the interplay of plasma-indued and Kerr-type nonlinearities anlead to �lament formation together with pulse self-ompression into the few-yleregime. We show experimental data indiating the generation of 7.4-fs pulses with-out using additional means for dispersion ompensation.
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Slow light in nonlinear Bragg-grating struturesAndrey SukhorukovAustralian National UniversityNonlinear Physis CentreRSPhysSE, ANU, 0200 Canberra, ACT, Australiae-mail: ans124�rsphysse.anu.edu.auThe speed of light an be dramatially redued in photoni strutures with a peri-odi modulation of the optial refrative index suh as Bragg-gratings. We suggestthe designs of strutures whih dispersion properties are optimized for the �exi-ble ontrol of slow light. We then demonstrate that by taking advantage of theenhaned nonlinear pulse self-ation in the slow-light regime, it beomes possibleto simultaneously suppress the dispersion-indued pulse broadening in time and inspae, and realize e�ient ontrol of both the magnitude and diretion of the pulseveloity. We disuss the possible appliations of these e�ets to power-ontrolledrouting, shaping, and swithing of slow light in nonlinear Bragg-grating strutures.
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Non loal e�ets for trapping dissipative optial solitonsMajid TakiUniversité de LilleLaboratoire de Physique des Lasers,Atomes et Moléules (PhLAM)UMR 8523 CNRSBâtiment P5, 59655 Villeneuve d'Asq, Franee-mail: taki�phlam.univ-lille1.frSpatial dissipative solitons (or loalized strutures) in extended systems has at-trated muh attention in �elds as di�erent as physis, hydrodynamis, hemistry,and biology. Nonlinear optis, in partiular, represents a fruitful area of ativity.This is due to the fat that, on the one hand, dissipative solitons arise naturally inmany optial systems from the interplay of di�ration, nonlinearities and dissipa-tion. On the other hand, nonlinear optial devies have reently appeared as verypromising devies for their potential appliations, inluding low-noise measurementand detetion, information tehnology, and image proessing.In this ontribution we �rst give a brief introdution of the origin of transversee�ets giving rise to spatio-temporal instabilities in spatially extended nonlinearoptial systems. This enables us to emphasize the importane of pattern forminginstabilities in the ourrene and dynamis of dissipative solitons. Seond, we fousour investigations on the impat of non linear e�ets in the formation and the dy-namis of dissipative solitons in optial parametri osillators. Here, non loal e�etsmainly result from advetion (drift stemming from the rystal anisotropy or walko�) and inhomogeneous pumping that are largely enountered in the experiments.We show that they drastially a�et the formation, the shape, and the dynamisof the solitons. In partiular, we have identi�ed and analytially haraterized newonvetive and absolute instabilities giving rise to trapped solitons in monostableregime. In bistable regime, our analytial investigations show the ruial role of nonloal e�ets in the nonlinear dependene of the frequeny and veloity of dissipativesolitons on their intensity. This makes it possible to explain the self-frequeny shift,the slowing down and the nonlinear symmetry breaking observed in the envelope ofdissipative solitons emitted by optial parametri osillators.
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Generation of ultra fast solitons in low dispersion photoni rystal�ber avityMustapha TlidiUniversité Libre de BruxellesCampus Plaine, CP 231, B-1050 Bruxelles, Belgiume-mail: mtlidi�ulb.a.beTaking up to fourth order dispersion e�ets into aount, we show that �ber res-onators beome stable for large intensity regime. The range of pump intensitiesleading to modulational instability beomes �nite and ontrollable. Moreover, byomputing the thresholds and frequenies of these instabilities, we demonstrate theexistene of a new unstable frequeny at the primary threshold. This frequenyexists for arbitrary small but nonzero fourth order dispersion oe�ient. Numeri-al simulations for a low and �attened dispersion photoni rystal �ber resonatoron�rm analytial preditions and opens the way to experimental implementation.More importantly, when the modulational instabilities appear subritially, dissipa-tive loalized strutures or solitons are formed in this system.
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Ultralong �bre lasersSergei TuritsynAston UniversityPhotonis Researh GroupAston Triangle, B4 7ET Birmingham, UKe-mail: s.k.turitsyn�aston.a.ukReent results on ultra-long �bre lasers will be presented. I will disuss basi physisand mathematis of ultra-long lasers and their appliations in high-speed optialommuniation.
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Dissipative solitons in nonlinear optial devies with refrative indexmodulationAndrei VladimirovWeierstraÿ-Institut fürAngewandte Analysis und StohastikMohrenstr. 39, 10117 Berlin, Germanye-mail: vladimir�wias-berlin.deWe study pattern formation in nonlinear avities with a photoni rystal �lm in-side. We demonstrate the existene of modulational instability, resting and movingdissipative solitons resulting from the Bragg sattering at the refrative index mod-ulation and investigate role played by the defets in periodiity.
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Optial solitons in the media with internal resonanesAlexey YulinUniversity of BathDepartment of PhysisClaverton Down, BA2 7AY Bath, UKe-mail: a.yulin�bath.a.ukPropagation of short pulses in the media with non-instantaneous resonant polariza-tion response is disussed in the work. The example of suh media is the systemwith inlusions of metalli nanostrutures into a dieletru host. At ertain frequen-ies the linear and nonlinear properties of suh systems are strongly a�eted by thesurfae plasmon resonanes of the metalli inlusions. Modern tehnology allowsengineering of the properties of the media by appropriate design of the metallinanopartiles. To desribe the propagation of short pulses in the system in ques-tion the di�erential equation for the polarization must be retained and so the lightdynamis is desribed by the oupled equations for the eletromagneti �eld andfor the polarization. We derived slow varying amplitude desription of the system.Within this approah it is shown that optial solitons an form from the short pulseslaunhed in the media. These solitons in some sense an be treated as an analogyto self-indued transpareny solitons when the front part of the pulse exites themedium and the rear part of the soliton removes the exitation of the polarization.The e�et of dissipation on the solitons is also disussed. It is demonstrated thatthe dissipation an lead either to aeleration or to deeleration of the solitons. Wealso onsider the interations of the solitons with quasilinear waves. It is shownthat there may be Cherenkov radiation of the dispersive waves by the solitons andthe frequeny generation resulting from the resonant sattering of the radiation onthe solitons.
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Computer FailitiesComputer FailitiesAll workshop partiipants have the possibility to hek emails in room no. 010, ground �oor,opposite from the leture room. Any workstation in this room may be used.For log-in please use the following seletions and input
Please enter your user name: photons07 OKPlease enter your password: *photons* OKfor log-out: either use the Log out... -seletion on the root window or the EXIT button ofthe desktop.Please be aware that this aount is used by all workshop partiipants. So, don'tleave any on�dential data in its home diretory. All left over data will be removedafter the workshop.
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1 Mensa Konzerthaus2 Efendi Modern Bistro3 Croissanterie4 �Bistro am Gendarmenmarkt�5 �the o�ee shop�6 KAFFEE EINSTEIN7 �Foodourt� in Friedrihstadtpassage8 �Galéries Lafayette�9 Markt10 �Hilton�11 Leopold's Kontorhaus12 Fontana di Trevi RistoranteP Post O�e

13 Irish Times14 China-City Restaurant15 Französisher Hof16 Pastakontor17 Lutter und Wegner18 Café Möhring19 Trenta Sei20 Brasserie21 Löwenbräu22 Açaí afé23 Good Time24 Ur-SaalfelderR Reiseland �Amerian Express�25 Springer Building (Lunh meals, Snak bars, Co�ee bars), Zimmerstraÿe
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Workshop on Nonlinear E�ets in Photoni MaterialsWIAS Berlin, 2007 Plaes to have lunh/dinnerMany of the ollaborators of WIAS spend their lunh break in the restaurant for the sta� ofKonzerthaus am Gendarmenmarkt (©1 on the map, entrane via Taubenstrasse, 2nd �oor, oron the 1st �oor there is the �Cafeteria� where you an also have lunh). A set lunh is to behad there for less than 5 e.Another good plae for having lunh is the Springer Building©25 Zimmerstrasse, there are Snakbars, o�ee bars where you an have lunh meals. 5 eupwardsPlease �nd here a hoie of other restaurants and snak stalls:Snaks
©2 �Efendi modern Bistro� (Mon.-Sat. 7 a.m.�2 a.m.)Leipziger Strasse 58Turkish snaks (�Döner� kebap, shish kebab, salads, et.) 2�8 e
©3 �Croissanterie� (Mon.�Sun. 7 a.m.�10 p.m.)Leipziger Strasse 56Breakfast, o�ee, snaks, ieream from 1 e upwards
©4 �Bistro am Gendarmenmarkt�(Mon.�Fri. from 11 p.m., Sat./Sun. from 1 a.m.)Markgrafenstrasse / orner Französishe StrasseSoups, small snaks 4�8 e
©5 �the o�ee shop� (Mon.�Fri. 8 a.m.�6 p.m.)Hausvogteiplatz 13Bagels, mu�ns, brownies, roissants, sandwihes 2�4 e
©6 �KAFFEE EINSTEIN� (Mon.�Sat. 7:30 a.m.�8 p.m., Sun. 10 a.m.�6 p.m.)Mohrenstrasse / orner MarkgrafenstrasseBaguettes, mu�ns, sandwihes from 2 e upwardsWhen entering the Friedrihstadt Passage from Mohrenstrasse ©7 and going down the esalatorto the basement you �nd the �Foodourt� with �Nk Insel�, �Bistro `B' �, �Asia-Fast-Food�, �MR.BAR-B-Q� and �Orient Grill� where you an have a tasty snak. 6�10 eIn the department store �Galéries Lafayette� ©8 in Friedrihstrasse,on the basement, you are o�ered Frenh deliaies (oysters, pies, heese ...).from 3 e (snaks) upwardsIn Leipziger Strasse there are various snak stalls. On Mondays, Wednesdays and Fridays thereis a �ower and food market near the fountain Spindlerbrun-nen ©9 with some seletion of snaks (baked potatoes, hinese snak, ...). You may enjoyyour snak on a benh in the near-by park. about 3 e
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©10 �Hilton�Mohrenstrasse 30There are several restaurants in the Hilton hotel.The self servie restaurant on Markgrafenstrasse (Mon.�Fri. 11:30 a.m.�3 p.m.) is suitable fora short lunh break.Salads bar, pasta, soups, various warm meat and vegetable dishes, ie ream, et. 3,50�10 e
©11 �Leopold's Kontorhaus� (10 a.m.�12 p.m.)Friedrihstr. 185 - 190 (between Mohren- and Kronenstrasse) 5�15 e
©12 �Fontana di Trevi Ristorante� (12 a.m.�12 p.m.)Leipziger Strasse 56Italian food 5�15 e
©13 �Irish Times� (Sun.�Thur. 10 a.m.�1 a.m., Fri./Sat. 10 a.m.�2 a.m.)Leipziger Strasse 56Irish restaurant 4�10 e
©14 �China-City Restaurant� (11:30 a.m.�12 p.m.)Leipziger Strasse 46Chinese restaurant 6�15 e
©15 �Französisher Hof� (from 10 a.m.)Jägerstrasse 56Frenh restaurant from 14 e upwards
©16 �Restaurante Pastakontor� (8 a.m.�10 p.m.)Hausvogteiplatz 10Italian Restaurant from 5 e upwards
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