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Introduction to Slow Light

O Pulse Propagation in a slow-light medium
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Introduction to Slow Light

4 gain

Group index resonance

dn

Ng =N+ w— | 2

dw n L
| )]
Atomic Vapor n, ~ 1.76 x 107 \

n
Hau, et al., Nature 397, p.594 (1999). g n slow hght
—

Solid system n, &~ 5.2 x 106 |\

| )]
Bigelow, et al., Science, 301 , p.200 (2003). wﬁast light

May 8, 2007 CLEO/QELS 07, Baltimore, MD 3




.......... or (@
OPTICS

Application 1in Optical Communications

O All-optical buffer / delay line

Slow-light device
/
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Slow-Light Interterometry

o A slow-light medium has other applications

Slow—Li%ht Medium
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Spectral sensitivity
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slow-light medium
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Multi-Beam Interferometers
Beam expander CCD camera
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e Transmission
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T / R : Transmissivity / reflectivity at air-medium interface,

I'7,: Transmissivity through the medium, J : Finesse
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Spectral Performance

- O Spectral sensitivity
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Experiment
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0 Slow-light medium:

CdSy.755€¢ 25

= Absorption band edge:
2.15 eV (577 nm)

= L,~0.5 mm thick, c-cut,
single crystal

O Laser: Rhodamine
6G Dye laser

m Range: 585 - 605 nm
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Observation of Fringes Movement
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Calculation of Spectral Sensitivity

y direction

wavelength = 587.5 nm

Intensity (a.u.)

x direction

Lateral positiony (a.u.)

Measure the movement rate of fringes at different wavelengths
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Experimental Results
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Theory for a slow-light medium

- Theory for a non-dispersive medium

Spectral sensitivity
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Shi et al., Optics Lett. 32, p.915-917 (2007)

May 8, 2007 CLEO/QELS 07, Baltimore, MD

12



The Institute of m
OPTICS

Summary

O The sensitivity and resolution of spectroscopic
Interferometers are proportional to the group
index n, of the media in its optical paths.

O The spectral performance can be greatly
enhanced by introducing a slow-light medium
Into it. In our proof-of-principle experiment,
n, = 3.5, but n, up to 107 is possible.
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