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NMonHan XadpaKTepun3aumna sBoJIHOBOIro nojia B TepMmunuHax AaHHbIX pacCeAHUA
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MNosepeHue KoadpPuumMeHTOB paccesHUA B (- NJIOCKOCTU
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Good News, everyone: npamas sagada pacceasHUa yCToOM4mMBa NO OTHOLUEHMUIO

K BO3MYyLW,EHNIO BXOAHOIO BOJIHOBOIO nonsa!

HeycToilumBoCTb BCeraa MoXKeT 6biTb NoAaBneHa NpUMeHeHMeM apudMeTUKU BbICOKO TOUHOCTM.
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BoccTtaHoBneHMe gaHHbIX pacceaHna gna 2000 cayyanHbIX peanmsaumim Wwyma

He oueHb good news: apudmeTrKa BbICOKOM TOUHOCTU Ype3BblYaiHO pecypcoémKa

*  GelashA., Mullyadzhanov R. Direct scattering transform: catch a soliton if you can
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Ewe oaguH UCTOYHUK OLUMOOK NpAMOU 3a4a4m pacceaHUA —
paccesiHUe Yyepes NPoTAXKeHHble BOJIHOBbIE NOoAA
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Omuodxu onpcacJacHusa JaHHbIX PaCcCesIHUA B 3aBUCHUMOCTH
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Ucnonb3oBaHUe CXem BbICOKOro nopsaaKa CTaHOBUTCA NPUHLUUMNMANBHO Heobxogaumbim Ans
BOJIHOBbIX NMOJ1ei cogeprKawmx nopaaka 100 u 6onee conntoHos
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KaK NOHATb rae pacnoaoXXeH COIMTOH NO AaHHbIM pacceaHus ?
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MpAamasn + obpaTHaA 3aaaum pacceaHuUs

HaHHble pacceAaHUA

Bbluncnsem 3BoIOLUIO NO BpemMeHU (Npu }KenaHum)
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O6paTtHasa 3apaum pacceaHUA ANAa MyI1bTU-CONIMTOHHbDIX peLueHuin
CTponM CONUTOHHDBIN ras!
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CrarucTu4eckKkoe OonucaHue HeJIMHEHHOM CTAIUU CIIOHTAHHOM
MOAYJISAIMOHHOW HEYCTOUYNUBOCTH

HaganpHO€ YCIIOBHUC — HCYCTOI\/’I‘H/IBH.}I IIJIOCKas BOJIHA ITIJIFOC IIyM:
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CrarucTuyeckue CBOMCTBA CIOHTAHHON MOXYJISIIMOHHON HEYCTOMYMBOCTH

B YHCJICHHDbIX IKCIICPUMCHTAX

e Agafontsev D. S., Zakharov V. E. (2015). Integrable turbulence and formation of rogue

waves. Nonlinearity, 28(8), 2791.
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CraTuctuyeckue CBOMCTBA CMOHTAaHHOW MOAYNALUOHHON HEYCTOMUYUBOCTU

B AKCNepnmMmeHTax no pacnpocrpaHeHunto ceeta B ONTU4eCKOM BOJIOKHeEe

 Adrien E. Kraych, Dmitry Agafontsev, Sté phane Randoux, and Pierre Suret. Statistical

of the Nonlinear Stage of Modulation Instability in Fiber Optics Phys. Rev. Lett. 2019
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FIG. 1. Schematic experimental setup. The initial field is ill“ll
emitted by a single frequency laser source (cw) amplified by
an EDFA. An acousto-optical modulator (AOM) allows us to
inject a 200-ns pulse inside the 10-km long recirculating fiber
loop. The losses of the cavity are partly compensated by Raman Time (ps)
amplification in a 8-km long section of the loop. The signal is
observed at each round trip by using ultrafast photodiode,

h i

1000
Time (ps)

1]
|'|

oscilloscope (OSC), and an OptiC‘d] spectrum analyzer (OSA) for different propagation distances z: (¢) z = 130 km, (d) z = 170 km, and (e) z

Finite detection bandwidth has been included in the simulation.
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FIG. 3. Single-point statistics of optical power. [(a)-(e)] PDF of the normalized optical power P/(P) for different propagation
distances (a) z = 0 km, (b) z = 130 km, (¢) z = 170 km, (d) z = 210 km, and (e) z = 500 km. The exponential distribution is shown
with thin grey lines. (f) Evolution of the second-order moment x4(z) = (P(z,1)?)/{P(z,1))? of the optical power with propagation
distance. Experimental results are plotted in blue lines and numerical simulations of IDNLSE [Eq. (1), with 8, = —22 ps?/km,
y = 1.3 W= 'km™!, mean initial power Py =43 mW, and ag ~ 1.7 x 1073 km~'] are plotted in dashed red lines. Finite detection
bandwidth has been included in the simulations.
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FIG. 2. Typical space-time evolution of the spontaneous modulation instability: (a) experiment and (b) numerical simulation of
IDNLSE (1). [(c)—(e)] Optical spectra recorded in experiments (blue lines) and computed from numerical simulations (dashed red lines)
= 500 km. The parameters used in simulations of
Eq. (1) are f, = =22 ps?/km, y = 1.3 W='km~!, mean optical power of the initial field Py = 43 mW and au ~ 1.7 x 1073 km~".
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3aAaua pacceaHua anAa 60abIOro NpPAMOYrosibHOro NoTeHuMana
B KBa3UK/1aCCUYECKOM NPUBANIKEHUM:
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[Ipumep ogHol peanuzanuu128-SS co cnydaiinbiMu (pazamu cosmToHOB. (a) [Ipoduis naTeHCcHBHOCTH (b) COOCTBEHHBIE

4uCia COJTUTOHOB BBIYMCIICHHBIE C MTOMOIIBIO MpaBuia KBaHTOBaHUSI bopa-3ommepdensaa mna Ly = Nm. [lo3unum x,
pacIpeeneHbl CliydaliHo B y3KOM HHTepBase ~ [-1,1].
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B nanbHelieM Mbl TeHEpUpPYeM aHcaMOnu cocrosmue u3 103
peanuzanuii Takux N-SS co cnmyyaliHbIMU (a3zaMu.
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Yucnennslid pacuet sBosmonuu HYII: TlpocTpaHCTBEHHO-BpeMEHHBIE AUArpaMMbl (a)
Pa3BuTHsi CHOHTAaHHOW MOAYISALMOHHOW HeyctonunBocTH (b) JIunamuku N-SS co
ciaydaHbIMU (hazaMu (HayaJIbHOE YCJIOBUE C PEABIIYILETo Claaiaa).
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JBO/IOLUMA yCpeaHEeHHOW Mo aHcambno KuHetmyeckon (H;(t)) v noteHumanbHown (H,,;(t))
3HEePrun ANs pas3BUTUA CMNOHTAHHOW MOAYIALMOHHOM HEYCTOMYMBOCTM (YepHaa M MaIMHOBaA
KpuBble) n 128-SS pelieHuni co cnydarHbiMmm pa3amm (KpacHaa U CMHAA KpuBas)
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Mpumep 128-SS (4epHble IMHMK) B CPAaBHEHUM C NPOCTPAHCTBEHHbIM
pacnpefeneHnem Nnepsoro cratuctmueckoro momenta {(|Y|?) (3eneHble nnHmm)
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CpaBHeHMe ycpeaHEeHHbIX MO0 aHCAaMbB 0 U BpeMeHU CTaTUCTUYECKMX XapPaKTEPUCTUK aCMMMTOTUYECKOTO
COCTOSAAHUA CNOHTAHHOM MOAYNALUNOHHOM HeycTonuymBocTmn n 128-SS.
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* A. Gelash, D. Agafontsev, V. Zakharov, G. El, S. Randoux and P. Suret,
Bound state soliton gas dynamics underlying the noise-induced modulational instability, Physical Review Letters, 2019. 23
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