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Group velocity control of ultrashort pulses based on
LAPMP quadratic cascading nonlinearity
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Group velocity of ultrashort pulse can be controlled by quadratic nonlinear interactions under phase
mismatch. We propose and analyze all optical or electrical method to control the group velocity of
femtosecond pulse in MgO doped periodically poled lithium niobate crystal (MgO:PPLN). The group
velocity of an ultrafast pulse can be tuned by either the input pump pulse or the applied external electric
field along the z-axis of the crystal. Group velocity of tunable signal pulse can be controlled within a wide
bandwidth with large fractional delay. The evolution of the input pulse behaves like quadratic slow light
solitons.
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Figure 1 | Normalized pulse intensity of the interaction pulses. Dotted 250 T T
line (solid line) represents the input (output) pulse intensity.
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Figure 2 | Time delay and output signal intensity as a function of input

signal wavelength. The evolution of the input pulse in a quasi-phase matching
[E12 | AT3EIR AR K H BT (QPM) grating behaves like quadratic slow light solitons,
Group velocity of tunable signal pulse can be whose group delay can be tuned by changing the applied
controlled by another pump beam within a wide external electric field along the z-axis of the crystal.

bandwidth of 180nm.
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