John Dudley @johnmdudiey
Aug 28, 2020 - 31 tweets - johnmdudley/status/1299296135526461440

An important anniversary next week! 20 years since I left @UoA_Physics in beautiful
Aotearoa to live in beautiful Besancon. In the best academic tradition, must be time for a 20
year Activity Report! Thread follows: @fc_univ @FemtoSt @INSIS _CNRS

@CNRS_ Centre_Est

Décret du 29 novembre 2000 portant nomination
et titularisation (enseignements supérieurs)

NOR : MENP0002601D

Par décret du Président de la République ecn datc du
29 novembre 2000, sont nommées et tilularisées en qualité de
professeur des wuniversités (disciplincs scientifiques) les
personnes dont les noms suivent dans les établissements
d’enseignement supérieur désignés ci-upres :

A compter du 1" septembre 2000

30¢ section

Milieux dilués et optique
M. Dudley {John Michael), université de Besangon.

Important caveat. Don’t believe for a second that everything ran smoothly! Many failures -
rejected papers & funding, most ideas went nowhere, many mistakes. But you keep at it and

with LOTS of help you somehow get somewhere in the end.

Arrived in August with only 4 weeks' notice of classes to teach! Fitted in 3 days at
CLEO Europe in September to hear people buzzing about something called PCF
supercontinuum. Found lab space, @ProfBenEggleton magicked the fibre, and started to see

what the fuss was about.
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With Laurent Provino & Hervé Maillotte, we saw a nanosecond supercontinuum &
with Stephane Coen, studied the femtosecond regime as well. In the long-gone wonderful
days of pre-impact factor obsession, publishing quickly in Electronics Letters was the way to

go!

ELECTRONICS LETTERS  26th April 2001 Vol. 37 No.9 ELECTRONICS LETTERS  éth December 2001 Vol 37 No. 25
Compact broadband continuum source Tunable near-infrared femtosecond soliton
based on microchip laser pumped generation in photonic crystal fibres

microstructured fibre
B.R. Washburn, S.E. Ralph, P.A. Lacourt, J.M. Dudley,

L. Provino, J.M. Dudley, H. Maillotte, N. Grossard, ~ W-T. Rhodes, R.S. Windeler and S. Coen
R.S. Windeler and B.J. Eggleton
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By quantifying spectral coherence, modelling explained the pulse-duration
dependence of supercontinuum stability, an important result at the time. Also had a lot of
fun with @libroraptor writing about the history of refraction in @PhysicsWorld
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Coherence properties of supercontinuum spectra generated in
photonic crystal and tapered optical fibers

John M. Dudley
Laboratoire d'Optique P. M. Duffieux. Université de Franche-Comitéd, F-25030 Besangon, France
Stéphane Coen

Service d'Optique et Acoustique, Université Libre de Bruxelles, Avenoe F. D. Roosevelt 50, CP 194/5, B-1050 Brussels, Belgium
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Fig. 3. For input pulse durations of (a) 150 fs, (b) 100 fs,

and (c) 50 fs the top curves show the output temporal in-

tensity from one simulation and the bottom curves show

the mean spectrum (left axis) and the degree of coherence

(right axis) calculated from an ensemble average.
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LATCRAL THOUGHTS: ALISTAIR KWAN, JONN DUDLEY AND CEIC LANTI
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2002. Rick Trebino's book gave me the chance to revisit some complex TiS laser FROG

results which had been rejected many times until appearing (& getting lost) in Appl. Opt. Too

early to be interesting? Today we might call these ZDW-spanning supercontinuum

dissipative solitons!
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Frequency-Resolved
Optical Gating:
The Measurement of

Ultrashort Laser Pulses

Rick Trebino
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15. FROG Characterization of Pulses
with Complex Intensity and
Phase Substructure

John M. Dudley
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2003. But this experience with complex FROG structure came in very handy when studying
the supercontinuum in the time-frequency domain. With Stephane Coen we looked at
experiments by Rick Trebino, and this work ended up in @OPNmagazine Optics in 2003.

Timing is everything?
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Cross-correlation frequency resolved optical
gating analysis of broadband continuum
generation in photonic crystal fiber:
simulations and experiments

John M. Dudley

Laboratoire d 'Optigue P. M. Duffiewx, Université de Franche-Comig, 25030 Besangon, France

oy dudleyia wniv-fcomee. fr

Xun Gu, Lin Xu, Mark Kimmel, Erik Zeek, Patrick O’Shea, Rick Trebino
School of Physics, Georgia Instinite of Technology, Atlanta, GA 30332-0430, USA

Stéphane Coen

Service d'Optigue et Acoustigue, Université Libre de Bruxelles, Av. F. D, Roosevelt 50,

CP 194/5, B-1050 Brussels, Belgium

Robert S. Windeler

OFS Fitel Laboratories, 700 Mountain Ave., Murray Hill, NJ 07974, USA
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Fig. 3. (917 KB) Calculated XFROG trace with its structure correlated with the intensity and
spectrum showing evolution with propagation distance. Note the nonlincar wavelength axis

used in the plot of the fundamental SC spectrum.
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2004. Started working with @LaboICB during the PhD of @ChrisFINOT & co-organized a
School with Guy Millot with star speakers (incl @im_sergei & @StefanWabnitz). After my
talk, Philip Russell & Rick Trebino suggested the supercontinuum field needed a review.

Who'd be that crazy?
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nunhnurp\hvsks. who want to acquire k Aeda recerntly loped in these fields. The
school will be more specifically devoted to aw.m:ad materials and photonic crystal structures, next
generation systems, witrafast sources and devices, new paradigms in photonics and next generation solitons
and nonlincar waves. Both theoretical and experimental aspects will be explored.
ORGANIZING COMMITTEE
Guy MILLOT, Professor (LPUB)
John DUDLEY, Professor (LOPMD)
Stefan WABNITZ, Professor (LPUB)
Hans-Rudolf JAUSLIN, Frofessor (LPUB)
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Photonic Crystal Fibres, P, St John Russel {University of Bath, UK). The Physics of Photonic erystal,
F. Lederer (University of Jena, Germany). Ultrashort pulse propagation in Photonic Crystal Fibres, J. Dudley
(University of Franche comlé. France), Nanophotonics, 1. €. Weeber (University of Bourgogne, Fralu:e}
Wideband transmissions,optical regeneration and Raman amplification, . K. Turitsyn (Aston University, Ul
Uitra-high bit rate systems, R. (Lucent Tech g USA). Advanced Modelling of NRZ
Telecommunications Systems, ¥. Kodama (Ohio State University, USA). WDM transmission systems: stakes
and prospacts for an historical carrier like France Télécom, E. Pincemin (France Télécom, France). Fiber based
ultrashort pulse sources, ). R. Taylor (Imperial College London, UK). Ultrashort puise characterization,
R. Trebino (Georgia Institute of Technology, USA). Ultrafast semiconductor all-optical devices, J. L Oudar
(LPN, France). Quanturn information Dmnessmg and Quantum Cryptography, Ph. Grangier (IOTA, France).
System 1t in Quantum Cry . M. Merolla (GTL-CNRS, France). Polarization attractors,
5. Pitois (University of ne, France) Dissipative Solitons, N. Akhmediev (Australian National
University, Australia) and Ph. Grelu (University of Bourgogne). Cavity soltons, . Tredicce (INL,
France). Monlinear X Waves, S. Trillo (University of Ferrara, Italy). solitons and o jan
processes, A. Pimzzl. {University of Nice Sophia-Antipolis, France)., Optical Similaritons. Space time effects,
Wise (Cornell University, USA) and C. Finot (University of Bourgogne).

2005. A supercontinuum review was too much for just me & Stephane so @GGoery joined
the fun! Meanwhile in the lab @FemtoSt we looked at self-similar evolution in fibres with
@UniofBathSci & I still think the results below are amongst the most beautiful in nonlinear
optics!
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2 May 2005 / Vol. 13, No.9/OPTICS EXPRESS 3236

Intermediate asymptotic evolution and photonic
bandgap fiber compression of optical
similaritons around 1550 nm

. Billet, J. M. Dudley
Fustitut FEMTO-ST, Dépariément o Optigue P. M. Duffieie, Université de Franche-Comié, 25030 Bevangon, France

N. Joly, J. C. Knight
fkw of Physics, University of Bath, Cloverion Down, Batk, BA2 TAY, United Kingelom
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After 18 months writing & review the RMP appeared in October 2006. As an aside, a
very senior local colleague at the time advised me that spending so much time on just one

paper was a bad career move. I learned a valuable lesson in trusting myself to ignore stupid
advice!
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Supercontinuum generation in photonic crystal fiber

John M. Dudley*

Departement d' Optique F. M. Duffieux, Institut FEMTO-ST, CNRS UMR 6174,
Universits de Franche-Comts, 25030 Besangon, France

Godéry Genty™

Helsinki University of Technology, Micronova, P.O. Box 3500, FIN-02015 HUT, Finland

Stéphane Coen®
Department of Physics, University of Auckland, Private Bag 92019,
Auvckland, New Zealand

{Published 4 October 2006)

A topical review of numerical and i studies of sup inuam
crystal fiber is presented over the full range of experimentally reporied parame
femtosecond to the continuows-wave regime. Resulls from numerical simulations are wsed Lo disass
the temporal and spectral characteristics of the supercontinuiem, and to mterpret the physics of the
underlying spectral broadening processes. Particular atlention is given to Lhe case of supercontinium
generation seeded by femtosecond pubses in the anomalous group velocity dispersion regime of
pholonic crystal fiber, where the processes of solilon fssion, stimulaled Raman scaliering, and
dispersive wave gencration are reviewed in detail. The corresponding imtensity and phase stability

propesties of the inuum spectra 3 under different conditions are also discussed
DOL: 10 1103 RevModPhys. 78,1135 PACS numberfs): 4265 Re, 42.65.Tg 4265 Ky
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1L Introductory Literatare Review 1137 : P Iy ok exprgaewiak sty ez
S yzy  VIL Supercontinuom Generation for Loager Pulses: From
B. Resalts in conventional fber 137 fue Proscecomt A e (1Y g ay
€. Results in photosic crystal Gber 1139 L 5;’_““;:‘:'(:::‘“ e sy i ey :::‘L:
1. Solkd Core Photonic Crystal Fibers 1141 e N
i 2 Fourwave mixing and modulation
1V. Numencal Modeling 1143 i aic i
) ) instability 1165
A. Nonkinear propagation cquation 1143 L pcri ol e
e S A B. Dependence on input palse wavelength 1167
[ s By o) C. Dependence on input pulse duration 1169
D. Inclugion of noise 1146 D. Effects of inpat pubse noise 169
¥ i G 0, lhe I ] E. Review of experimental results 171
Regime: Soliton Dyvnamics Deconstructed 1147 VIIL Ober bssues nmn
L P Tl pewilty it A. Fibers with maltiple zero-dispersion wavelengths urnz
B “Decosedmiding the’ dyruoict 1 B. Supercomtinuusm generation with multi 1173
S uper = iple pumps.
1. Soliton fission 1149 C. Polarimtion effiects 173
2. Dupindye sty geosrition a1l D. Other nonlinear frequency conversion processes 174
€. Interpretation using the spectrogram 152 e e
D. Comparison with experimental results 1153 PR — T
WE ; o B B - B. Next steps 175
Regime: General Features 1154 Acknowledgments 1175
A. Dependence on input pulse wavelength LY S oA
B. Dependence on input pulse duration 1157
€ Dependence on inpit pulse chirp 1158 i
D. Effects of inpat pubse noise nsg L INTRODUCTION
Spectral broadening and the generation of new fre-
quency components are inherent features of nonlinear
*Electronic address: john_ dudley@univ-foomie. fr optics, and have been studied intensively since the early
"Electronic address: goery.genty@ikk.fi 1960s. A fascinating perspective on the history of this
*Electronic address: s coen@auckland ac.nz subject has been given by Bloembergen (2000). The par-

2007. Meanwhile with very innovative modelling @GGoery showed that envelopes did not
need to be “slowly varying”, putting on firm foundations what people were assuming (or
hoping!) was the case anyway. And a paper with @ChrisFINOT on self-similarity in

@NaturePhysics
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Nonlinear envelope equation modeling of
sub-cycle dynamics and harmonic
generation in nonlinear waveguides

G. Genty
Helsinki University of Technology, Metrology Research Institute, FIN-02015 HUT, Finland

P. Kinsler
Imperial College, Blackett Laboratory, Imperial College London, SW7 2BW. United Kingdom.

B. Kibler and J. M. Dudley

Institut FEMTO-ST, Department of Optics, Université de Franche-Comié, Besangon, France.
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ig. 1. GNEE results neglecting dispersion. (a) Temporal feld profile and (b) detail of car
er shock. (c) Spectral amplitude. Solid lines and circles show GNEE and PSSD simulatiol
:sults respectively. (d) Detail of first spectral minima comparing results with initial CE(
hase set to zero (solid line) and /2 as indicated. For the latter case, dashed lines an
ircles show GNEE and PSSD simulation results respectively.
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Self-similarity in ultrafast nonlinear optics

Racant dovalopments in nonlinaar optics have led to the decovery of a new dass of utrashort pulsa, the
‘optical similariton’. Optical smilarftons anse when the interaction of noninaarty, dispersion and gainina
high-power fibre amplifier causes the shape of an arbitrary input pulse to converge asympltoticaly toa
pulse whose shape is self-similar. In comparnison with optical solitons, which rety on a delicate balance of
amiafions are more robust at high pulss powers. The simpilicity and widespraad availabilty of the
components neadad to buld a saif-smilar amplifier capable of producing optical smiantons provides a
comveniant axpadmantal platform o axplore the fundamantal nature of dynamical self-similarity. Here, we
provido an overview of salf-similar pulse propagation and scaling in optical fibre amplifiors, and their usain
the denvelopmeant of high-power uitrafast optical sources, pulse synthesis and all-optical pulse reganarstion
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Many natural phenomena exhibit sdf-similarity, reproducing
themselves on different temporal andfor spatial scales. Although
smilarity and scaling bows in physics hawe been stedied since
the time of Galileo', their application in the modern era dates
1o the early years of the twentieth century, with an influeniial
cornespondence in Nanwre initiated by Lord Ravleigh®® and the

The use of scaling and normalization are common in the
mathematical analysis of physical problems, but the existence of
univernal kaws governing sclf-similar scale invariahoe in 3 syslem
has 3 more profound fundamental sipnificance. as it reveals the
presence of internal structure and symmetry”. The basic concept of
similar trianghes is of course very familias, but more sophisticated

mnery phvma | VOL 3 SR PTIMERS 3007 | w ey v manr spiwslay,

examiphes of peometrical self-similanity are widespread and can Iw
found in settings ranging from natural branching patterns ani
coastling”, to the nodal properties of complex networks such
the World Wide Wieh™.

As well as these examples imolving spatial grometry, self
similarity also ocours in many dynamical problems as 3 natura
sage in the lemporal evolution of a system from 3 particular initia
state. One of the most amous llustrations of this type concerns th
evolution of Lhe radius of 3 bast wave of 2 nuckear explosion, firs
analysed by the British physicist G. 1. Taybor in the 19405 . Althougt
3 nuchkear weapon is 3 very complex device, Tavlor's insight wa
to nealire that the buge encrgy rdease from the explosion would
resull in the formation of 2 spherical shock wave whose self-simily
axpansion could be decribed in torms of only four dimensiona
quantitics: the elapsed time 1, the time-dopendent shock-wawm
radius K{r), the ambient air density o and the energy ndeased E,

The application of dimensional analysis to this problen
mmmmwmummm

‘similarity parameters’, and it is casy 1o see here how they combim
into one sach parameter; § = pR*(Er®. It follows immediateh
that the blast-wave radius expands according to the scaling kv
R(r) =" (Er{p)'"", where the similarity variable # plays the rok
of 3 constant. In fact, numerical computation yidd
a specific value for 8 (approximately anity) and Taylor himsell wa
uwummdmmsmmu
quantitatively confirm this scaling hypothesis ',

The blast-wave example is one where simple dimensional analysé
works particularty well, but more sophisticated methods also exis
to detormine sdi-similar solutions for more complex systoma

mwmwmmmm
to mathematical physicists, and are of particular importance i
analysing nonlinesr problems described by partial  differentia
equations — well known 1o be notoriously difficalt bo sobwe exactly

2008. Starting to get into serious nonlinear physics and my first paper with @LaurentLarger

Also with @GGoery & @ProfBenEggleton we start getting interested in understanding if

optical rogue waves are a real thing or not. We certainly found "rogue solitons"!
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CHAOS 18, 013110 (2008)

Experimental chaotic map generated by picosecond laser pulse-seedec

electro-optic nonlinear delay dynamics
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FIG. 4. Experimental bifurcation diagram for V=43 V (¥,=1.5 rad).
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Harnessing and control of optical rogue waves in
supercontinuum generation

John. M. Dudley,”” Goéry Genty,’ and Benjamin J. Eggleton’
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After a beverage with @GGoery & Nail Akhmediev in Munich, we unravelled the
natural (in hindsight obvious) link between breathers, modulation instability &

supercontinuum. With input from @FredericDiasUCD & experiments from Bertrand Kibler,
it all fitted beautifully!
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Modulation instability, Akhmediev Breathers
and continuous wave supercontinuum generation

J. M. Dudley'*, G. Genty’, F. Dias’, B. Kibler', N. Akhmediev®
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Fig. 6. Comparison between experiments (solid black line), numencal simulations using the
full GNLSE (blue dashed line), numerical simulations using the NLSE only (red dashed line),
and the calculated spectrum of the maximally-compressed AB (green lines from zero).
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(a) Experiments (b) Averaged Simulations
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Fig. 3. Experimental (left) and simulation (right) results for | ns pulses at 1064 nm injected into
aghly nonlinear PCF at peak powers as shown. Simulation results are averaged and convolved
with a spectral resolution function matching the bandwidth of the spectrum analyzer used in the
sxperiments (0.1 nm for 26 W results; 0.4 nm for 43 W results; 1.6 nm for 98 W results).

2010. Busy year. A book with the great Roy Taylor (includes chapters by @jctravs and many

others) & lots of rogue waves, especially the Peregrine Soliton seen by Bertrand Kibler after
we designed the experiment on the Besancon-Dijon TER! With @ChrisFINOT
@FredericDiasUCD @GGoery
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The Peregrine soliton in nonlinear fibre optics

. Kibler', J. Fatome', C. Finot', G. Millot', F. Dias?*?, G. Genty*, N. Akhmediev® and J. M. Dudley®*
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Also a paper with @MErkintalo and @Benj_Wetzel which has flown under the radar a
bit, but describes some limits that are absolutely crucial to understand if you want to avoid
errors. If you model supercontinuum read this right now!

https://www.osapublishing.org/oe/abstract.cfm?uri=oe-18-24-25449
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22 November 2010/ Vol. 18, No. 24 / OPTICS EXPRESS 25449

Limitations of the linear Raman gain
approximation in modeling broadband
nonlinear propagation in optical fibers

Miro Erkintalo,' Goéry Genty,' Benjamin Wetzel,” and John M. Dudley’
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Having fun at @FemtoSt with Francois Courvoisier & Luc Froehly studying

*

1200 5

Wavelen

=
8

Wavelength (nm)

accelerating beams (results below are experimental btw!) And still uncovering subtleties in

modulation instability experiments with @MErkintalo & @kh_ubfc using serious maths

(Darboux transformation)
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15 August 2011/ Vol. 19, No. 17/ OPTICS EXPRESS 16455

Arbitrary accelerating micron-scale caustic
beams in two and three dimensions

L. Froehly, F. Courvoisier, A. Mathis, M. Jacquot, L. Furfaro,
R. Giust, P. A. Lacourt, J. M. Dudley’

(a) Circular caustic beam — tomographic representation

Fig. 6. Combining an engineered acceleration trajectory with (a) rotational symmetry and (b)

an imposed spiral structure. The left panels show the applied phase profiles; the right panels
show tomographic representations of the shaped fields in both cases as discussed in the text.
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FIG. 3 (color online). Top: Spatiotemporal evolution of cw
modulated field for a = 0.464. Bottom: Temporal profile at a
distance of 8.34 km. (a) Experiments, (b) NLSE simulation, and
(c) analytical solution from the Darboux transformation.

Kicking off the idea of an International Year of Light at a wonderful @EuroPhysSoc
and @SIF_it event in Varenna. Also met @joeniemela & other dignitaries for the first time!
More background on the beginnings of the Year of Light initiative here:
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United Nations International
Educational, Scientific and Year of Light
Cultural Organization . 2015

The beginnings of the International Year of Light!

What an honour to write the first International Year of Light (I'YL2015) blog post of
2015! The next twelve months will see a tremendous global effort to promote light
science and applications throu...
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§ PASSION FOR LIGHT

Bertand Kibler & @ChrisFINOT extend the rogue wave family with the Kusnetsov-Ma
soliton. @fredericdiasUCD and I celebrate with Kuznetsov & Zakharov as part of
@ERC_research MULTIWAVE (https://cordis.europa.eu/project/id/290562/reporting )

ORTS | 2: 463 | DOI: 10.1038/5rep00463

Observation of Kuznetsov-Ma soliton
dynamics in optical fibre

B.Kibler', J. Fatome', C. Finot', G. Millot', G. Genty?, B. Wetzel®, N. Akhmediev*, F. Dias® & J. M. Dudley*
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Another paper without much immediate interest perhaps but which I really like -
randomness in the supercontinuum. With @Benj_Wetzel @im_sergei @LaurentLarger

7 May 2012/ Vol. 20, No. 10/ OPTICS EXPRESS 11143
Random walks and random numbers
from supercontinuum generation

Benjamin Wetzel,' Keith J. Blow,” Sergei K. Turitsyn,’
Guy Millot,’ Laurent Larger,' and John M. Dudley'*
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Doing some politics lobbying for the International Year of Light at the UN with
@OpticalSociety @SPIEtweets @EuroPhysSoc Yanne Chembo & many others. And a nice
opportunity to promote the importance of basic research.
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commentary

Defending basic research

John M. Dudley

Governments are demanding more value for money from scientists, which is putting fundamental
research under increasing pressure. Scientists should know how to champion it more effectively.

recent edrtorial' in Mature Phodomics B Wi el
asked whether scientists are still able

¥
to perform curiosity -driven research Basic nearch Appied ncaarch Diwsligrmar Praduction
freely, or if there s an excessive emphasis

B Qrussirani fode E The-iasior o]
on research driven by predetermined sl
goals. Although this question may ssem revaarch
to be motivated by the carrent climate of { B
fanancial austersty, the relative importance
of basic and applied science i a very long ' - B
standing debaie”. Moreover, current funding S ravsarch

models msed worldwide are based on ideas
developed to support both kinds of research
while also prioritizing economic growth

However, many policymakers and
research managers seem unaware of this = X
background and hence basic science is often = I Ay
viewed as an unaffordable laxary im times of
tnancial downiurn. Yet short-sghied cots to
the funding of basic science can potentzally 1
have uduslr\clpl‘:ln'cnnsuquenm for lanz Figure 1 | Three modeks of seseaech. &, Bush's bnesr modal. b, Siokes’s guadrand model € An aedated
term prosperity. Of course, it is esm:'n:u-J izl showing three sechors with common boundaries and funding bars. Pholos from Niels SBobe Archive,

5 - ASP Emilio Segre Visual 4 (Bohr}, AIF Emile Segee Visual Archives {Pasteur) and Libany of

Congress by Sachrach (Edison)

Praciea o -

that targeted research be performed to meet
the specific meeds of society and industry,
hant hisfrery chioses that mame of the minss

Being President of @europhysoc keeps me very busy, but somehow managed to
contribute to sorting out how event horizons linked to nonlinear optics with @MErkintalo &
@UoA_Physics and also a nice cover picture with @NaturePhotonics

ARTICLE

Received 14 Mar 2014 | Accepted 12 Aug 2014 | Published 17 Sep 2014 DO 10.:1038/ncomms5969 |

Nonlinear optics of fibre event horizons

Karen E. Webb!, Miro Erkintalo, Yiging Xu?, Neil G.R. Broderick', John M. Dudley?,
Goéry Genty* & Stuart G. Murdoch'
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2015 The International Year of Light was the focus of this year, trying to somehow speak at
events around the world and follow what went on worldwide.
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Starting to work on real-world rogue waves with @FredericDiasUCD and the results

are quite surprising ... But there are still many open questions and it's not cut and dried at

SCIENTIFIC REPLIRTS

Real world ocean rogue
waves explained without the
modulational instability

Received: 17 March 2016 - Francesco Fedele!?, Joseph Brennan?, Sonia Ponce de Ledn?, John Dudley* & Frédéric Dias?

Accepted: 20 May 2016
Published: 21 June 2016 Since the 1990s, the modulational instability has commonly been used to explain the occurrence of
rogue waves that appear from nowhere in the open ocean. However, the importance of this instability
in the context of ocean waves is not well established. This mechanism has been successfully studied in
laboratory experiments and in mathematical studies, but there is no consensus on what actually takes
place in the ocean. In this work, we question the oceanic relevance of this paradigm. In particular, we
analyze several sets of field data in various European locations with various tools, and find that the main
generation mechanism for rogue waves is the constructive interference of elementary waves enhanced
by second-order bound nonlinearities and not the modulational instability. This implies that rogue
waves are likely to be rare occurrences of weakly nonlinear random seas.

Thanks to @fc_univand @INSIS _CNRS, @FemtoSt is becoming a must-visit place on
the conference calendar, and with help from @SylvestreT we were delighted this year to

welcome @supuvir as well as @milespadgett and Michael Berry as special guests
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Succeeded in getting recognition of a permanent and annual International Day of
Light with first kickoff on 16 May 2018, anniversary of the first laser operation! @IDLofficial

is now a thing! Also managed to get some great results on real time measurements with
@GGoery
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Real-time full-field characterization of transient
dissipative soliton dynamics in a mode-locked
laser

P. Rwczkowski', M. Nirhi 2%, C. Billet™", J.-M. Merolla®, G. Genty" and J. M. Dudley &
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Thanks to @JeremyQuerenet @ClaireDupouet for all the outreach support. I am really
not a fan of manipulative pseudoscience fakery and love the challenge to persuade that the
world is even more wonderful when you understand it. Even firewalking is just physics!
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This year @IDLofficial was at @ictpnews which gives me the chance to thank

(@rachelpcwon @niemela @ptolemytortoise and @jesswade again for their fantastic support!
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2019. Also great fun to write review of 10 years work on optical & hydrodynamic rogue wave
with @FredericDiasUCD @GGoery @ArnaudMussot @DrAminChabchoub and new results
continue to surprise thanks to great students like @cocolapre and @SpSolveig

MATURE REVIEWS | PHYSICS WOLUME 1 |NOVEMBER 1019 | 675

REVIEWS |

Rogue waves and analogies in optics
and oceanography

John M. Dudley®' *, Goéry Genty®, Amaud Mussot®, Amin Chabchoub® and
Frédéric Dias®*

Key points

* An analogy between wave propagation on the ocean and in optical fibres has
provided new insights into the physical mechanisms and dynamical features that
underpin the occurrence of rogue waves.

* Real-time measurement techniques studying instabilities in fibre optics have
highlighted the emergence of localized breather structures associated with nonlinear
focusing, a scenario confirmed in wave-tank experiments.

* The experimental techniques developed for rogue wave measurement in optics have
also yielded improved understanding of transient dynamics and dissipative soliton
structures in lasers.

* Advanced analysis and hindcasting of real-world ocean wave data have revealed the
central role of directionality and the superposition of random wave trains in the
formation of ocean rogue waves.

* The emergence of oceanic rogue waves in the general case is likely to arise from bath
linear and nonlinear mechanisms to different degrees depending on the prevalent
wind and sea state conditions.

» Machine learning could play a key role in future efforts to forecast and predict ocean
rogue waves and to identify new areas of physical analogy and overlap between
optics and hydrodynamics.
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Real-time characterization of

spectral instabilities in a mode-

locked fibre laser exhibiting soliton:
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After twenty years, interesting to contemplate that perhaps AI will make us all
redundant anyway, and this seems to be the direction we’re moving in with @salmelala !!

(But not quite ready to retire just yet @ GGoery @jctravs)
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OPEN Machine learning analysis of
rogue solitons in supercontinuum
generation

Lauri Salmela' ™, Coraline Lapre?, John M. Dudley’ & Goéry Genty*
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Toward a self-driving ultrafast fiber laser

“anchao Meng' and John M. Dudiey@'

Abstract
Femtosecond pulses from an ultrafast mode-locked fiber laser can be optimized in real time by combining single-shot
spectral measurements with a smart genetic algorithm to actively control and drive the intracavity dynamics.
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2020. So that's it. Thanks again especially for all the local support from @fc_univ
@Univ_BFC @INSIS_CNRS @CNRS_Centre_Est @Jacques_Bahi @LaurentLarger
@FemtoSt and the many many others without whom nothing would work!! And many

apologies to all I inevitably missed.
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