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Temporal analogue of the Fresnel diffraction by a phase
plate in linear and nonlinear optical fibers
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Introduction
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= we can observe spatial phenomena in the ultrafast optics -l L \ g de France

= we consider Fresnel diffraction on phase plates

INTERPRETATION

Single phase transition Double phase transition

TO
c «—»
____________ < 1 O e _
| A Q é ?l:J i % 1 I eiAgo
iAp = =gl
£ 03 € 85| AQ 7 8 o5 |AP g 5 08
S 04 0 A 10 0 v o c;s 0.4
= 02 -50 | 0 50 50 0 50 0.2t
) Time, ps Time, ps N ]

The phase transitions can be decomposed into two semi-infinite screens or into
opaque stripe and slit, with one of the components additionally imprinting A¢
phase.
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Output wave is the result of two-waves interference, where the intensity profile
is defined by the phase difference (black lines) and is highly-dependent on A¢.
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In all numerical (analytical) simulations we consider propagation in 10 km SMF-28 fiber with
y =1.1/W/km, B, = +£20 ps*/km

LINEAR PROPAGATION
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The waveforms are described by the
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| == Ap=n/2, ;>0 - for the single phase jump one observes
asymmetric profiles depending on A¢
and regime of dispersion

- for the double phase jump the intensity
profiles are always symmetric with
respect to t = 0, however it can be
flipped with respect to A¢p = min case
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