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Outline

• Experiment: superluminal (v>c) propagation.

• Reshaping due to gain/absorption

• A theoretical method to test if velocity is reliable?

• Answer: is superluminal?

• Acknowledgements.
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[1] L. J.Wang, A. Kuzmich, and A. Dogariu, Nature (London) 406, 277 (2000).
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Problem!
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Pulse displaces:

 Where to choose the reference point for displacement?

 Pulse also reshapes due to gain/absorption.
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Problem: to distinguish
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Velocity definitions

 Displacement of the 

pulse peak
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Velocity definitions

 Displacement of the 

pulse peak

 Energy/Poynting-vector 

averaged pulse center

[2] J. Peatross, S. A. Glasgow, and M. Ware, Phys. Rev. Lett. 84, 2370 (2000).

[2]
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Velocity definitions

 Displacement of the 

pulse peak

 Energy/Poynting-vector 

averaged pulse center

good 

agreement

[2] J. Peatross, S. A. Glasgow, and M. Ware, Phys. Rev. Lett. 84, 2370 (2000).
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Is velocity true?

Does the defined/measured velocity

truly correspond to 

propagation of the original signal?

Detector only observes the 

modified pulse.

propagation reshape-shift
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Method to test velocities
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compare

if <x> or <t> movement 

is really due to flow 

v1 and v2 must be very similar!
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in order to compare

can be calculated 

using real-ω expansion

can be calculated 

using real-k expansion

relate

D1(ω)   ↔ D2(k)
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D1(ω) ↔ D2(k)  (if poles)
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Experiment again

Nanda et al.

corresponds to 

detection time

[3] Lipsa Nanda, Aakash Basu, and S. A. Ramakrishna, Phys. Rev. E 74, 036601 (2006).

[3]

showed
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Experiment again

Nanda et al.
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detection time

[3] Lipsa Nanda, Aakash Basu, and S. A. Ramakrishna, Phys. Rev. E 74, 036601 (2006).

[3]

values

measured in experiment

not correspond to flow

not signal velocity
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not reliable

22



Summary

 Cannot distinguish between propagation and reshaping.

 Signal velocity and Pulse-peak velocity differ.

 Introduced a method to check if a velocity corresponds a 

physical flow?

 Detectors measure pulse-peak velocity.

 Observed is not superluminal propagation; it’s reshaping. 
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