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Landau-Zener formula:

'z ~ Fexp (— ¢ )
dr,
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Resonance condition:

Fd, A = AE
\_

ﬁVhenever the resonance\

condition is satisfied, the
tunnelling rate is enhanced
over the LZ prediction;
depending on the
parameters, this
enhancement can be
several orders of magnitude
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Fig. 6. Cumrent-voltage and conductance-voltage characteristics of a dou-
ble-barrier structure, Conditions at resonance (a), {c), and off-resonance
(by, are indicited by arrows.
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FIG. 14, Schematic potential landscape of the double quantum
dot, where u; and u g denote the electrochemical potentials of
the left and right reservoirs and V the bias voltage across the
double dot. The 0D states in dot 1 are denoted by levels 1 to 3
and in dot 2 by levels & and @ (from van der Vaart et al., 1995).
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one. In order for this mechanism to be effective, 1t should

correspond m@onance tunneling™ discovered by Bohm
in 1951.? JThi

s phenomenon happens under two conditions:

"D. Bohm. Quantum Theory (Prentice Hall, New York. 1951).




e 2] cleca|araiac| |atic

(D



Frle eyoerinflant —
esenantRRENRENINCRIEZINE




Blojsijile)pls Of faso)flelrcas —

plelffrlonlle eloaro sz

! f%ﬁ
6_ "'_a
st J-- % ;
g a4l - Ai=1
aLLO oL
3_ //Iél
2+ 7
/
1
0 I I I I I I I I
2 4 6 8 10 12 14 16
VO/Erec /

1.6
1.4
1.2
1.0
0.8

0.6

\harmonic potential)

1Of]
harmonic approximation: \

AE = 0Brecy/Vo/ Free

Find agreement with data
for a=1.5 (to be compared
with a=2 for perfectly
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« BECs in optical lattices are a flexible system for \
investigating resonant tunnelling phenomena

* possibility to add noise (global and local), disordered
potentials, thermal fraction

* narrow resonances in deep potentials might be
interesting for precision measurements

» any other ideas?
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Landau-Zener tunnelling

Decay via inter-band tunnelling after each Bloch period Ty = 27wh/dp F"

['17 ~ F{_*Z{p (— - )
dr

with constant ¢ = (band gap)? ~ V7

[e.g. Gliick, Kolowsky, Korsch, Phys. Rep. (2002)]
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