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Active control of group velocity by use of folded

dielectric axes structures
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A method was demonstrated for slowing light signals in electro-optical periodically poled lithium
niobate crystal. A forbidden band gap can be formed when the transverse electric field exceeds zero. The
group velocity of a light near the band gap can be delayed via changes in electric field strength or
wavelength, with a maximum delay of 20 ns in the experiment, which is attractive for electro-optical
signal processing and all-optical signal processing. It should be noted that this method simultaneously
allows for high speed, low-light intensity, and room-temperature operation.
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Figure 1 | Experimental setup for slowing light signals. A PPLN crystal,

which is Z cut, is placed between two parallel Y-oriented polarizers.
The light propagates along the X direction, and a uniform electric field
is applied along the Y axis of the PPLN sample.
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Figure 2 | Theoretical results on the group velocity (solid line). The
dotted line represents the corresponding transmission..
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Slow light occurs in the vicinity of the photonic
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Figure 3 | Experimental results of the signal waveforms at
different wavelengths.
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Figure 4 | Experimental results of the signal waveforms at
different electric fields.
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band gap, small change of the electric field or the
wavelength causes large change of the group
velocity or the delay of a signal.

The group velocity of a light near the filter band gap can
be modulated from subluminal to superluminal by simply
adjusting the applied external electric fields or wavelength.
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