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N-photon effects
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especially from fragile objects
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Experiment: SH, TH, FH generation
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HG from narrowband BSV
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Harmonics show correct power dependence



HG from narrowband BSV: post-selection
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HG from broadband BSV
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∆𝜆 = 75 𝑛𝑚

HG from broadband BSV

38KS et. al. PRL 119, 223603 (2017).
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Enhancement due to ultrafast fluctuations
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Opt. 18, 063001 (2016). N. Akhmediev and E. Pelinovsky, Eur. Phys. J. ST 185, 1 (2010).
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Rogue waves via supercontinuum generation
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Rogue waves via supercontinuum generation

5 m silica fiber

Pump Nonlinearity
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400 nm, 1.4 ps

800 nm

SCG from superbunched BSV 3ω from superbunched BSV

𝑃𝑆𝐶𝐺 𝑠𝑏(𝐼)~𝐼
𝜇

𝜇 = −1.3 𝑃3𝜔 𝑠𝑏(𝐼)~
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1
2
3
15𝐼/ 𝐼

𝐼  5 6

All moments diverge! 
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Summary

• Efficiency and rogue-wave behavior dramatically
increases if nonlinear effects are pumped by fluctuating 
light. BSV is very useful, because it has strong and fast 
fluctuations.

• Certain rate of 4-photon effect is achieved with BSV 
with the mean power about 3 times less than with 
coherent light - important for fragile structures.

• We observed a record ‘bunching’ (g(2)>100) and pulses 
with I exceeding <I> by 675 times. For thermal light the 
probability of such events is less than 10-290.

• The supercontinuum has power law probability 
distribution 𝑷(𝑰)~𝑰−𝟏.𝟑. For it all moments diverge.
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Thank you for your attention!


