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Slow light based on ultrahigh-order guided modes
in symmetrical metal cladding optical waveguide
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In optical waveguide, ultrahigh-order guided modes are those whose mode orders are

of the order of 103 or 104 We demonstrate, for the first time,

~1, 400 fractional pulses

delay of a sub-ps pulse based on ultrahigh-order guided modes in symmetrical metal-
cladding optical waveguide (SMCOW). Extremely large value of delay-bandwidth product
(~10%) is obtained experimentally. Ultrahigh-order guided modes travelling as slow light in
waveguide together with strong confinement provided by SMCOW makes this scheme
nearly material dispersion independent and compatible with wide bandwidth operation.
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Figure 1 | (a) Symmetrical metal-cladding optical waveguide (SMCOW)
And (b) attenuated total reflection spectrum (ATR)
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The input is coupled into SMCOW using free-space coupling
technique, Fig. a. Each dip in the ATR spectrum corresponds to the
coupling of light into SMCOW, Fig b.
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Figure 2 | Dispersion relation and group-index characteristics for SMCOW.
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Slow light occurs when normalized wavenumber or effective
index approaches zero, that is, the ratio of propagation
constant and wavenumber is small.
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Figure 3 | Measured absolute time delay and pulse expansion
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The maximum absolute time delay obtained is 1,125 ps at the
incident angle of 3.7 degree, with pulse expansion factor of 1.9. This
corresponds to over 1,400 fractional pulse delay, or DBP value of 10%,
which is the highest record to our best knowledge.
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