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Superluminal Tunneling Devices
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II. Physikalisches Institut, Universitat Koln
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3. Signals

4. Superluminal Photonic Tunneling
a) Transmission
b) Partial Reflection

5. Superluminal Electronic Tunneling
a) Electronic Lattice Structure
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6. Summing-Up




Page 2

i ; (adoasoq1osQ)
ﬂ \ n.w 1039919(1

Alq_mw 4 (jeusig) I (1v1IRD)
uouﬁ:_uoz Jojeiauarn)

(JoLueg) [PUuUny,

na1)23)43y vl i)

Dr. Guenter Nimtz, University Koeln (KITP Quantum Optics 7-17-02) Superluminal Tunneling Devices




Dr. Guenter Nimtz, University Koeln (KITP Quantum Optics 7-17-02) Superluminal Tunneling Devices

Page 3
a7
—
=
z >~
= s
a k=
» >
(- =
- 5 ﬁ] IAI
i . <
1




Dr. Guenter Nimtz, University Koeln (KITP Quantum Optics 7-17-02) Superluminal Tunneling Devices Page 4

\\\\

=, a) Double Prism -

“_{\ Frustrated Total Internal Reflection
\m

X b) Photonic Lattice
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c¢) Undersized Waveguide

All these tunnelling systems are cha-
racterized by an imaginary wavenum-
ber:
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Fig. 4 A sketch of i.: frequency bﬁg limited si?al with amplitude A(w) vs frequency w, of
phase angle p(w), and of various delay times as defined e.g. in Eqn.(4) - (6) Ref. [21]. wo £

is the frequency-band width around the center frequency wo.

s = xk/ @
do(w)/dw = xdk/c!uz X/‘U:sg a (5)
lim p(w)/w = et de-&‘ue& (6)
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Digital fiber signals
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Normalized lIntensity
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Rurtial Reflection
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Application of Superluminal Tunneling

Fiber Optics:
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Electronics
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SUMMING-UP

1. The tunneling proces allows energy and sig-
nal velocities to exceed:
e,

2. Photonic and electronic tunneling time is uni-
versal:
T T =11,

3. Tunneling is a nonlogal process.
All informations on barrier hight and length
are known within the tunneling time 7.

4. Superluminal tunneling has been observed in
photonic and electronic barriers.

5. Superluminal velocities shorten the time span
between cause and effect,
however, they cannot be exchanged.
No TIME MACHINE.
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