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Outline of the talkOutline of the talk

1. Short history about our studies of the tunnelling between between disordered 
2DES –tunnelling gap formation with magnetic field.

2. Tunnelling between disordered 2DES with small interlayer spacing: 
experiment. Observation of the enhanced near equilibrium tunnelling 
conductance (zero bias conductance resonance)

3. Discussions: 
a) Do the found features have relations with Kondo physics?
b) It is difficult for magnetic field  to form tunnelling gap in samples 

with zero bias conductance resonance
4. Conclusion.



                                        

                                        

                                        

                                        

                                        

                                        

-150.0nm -100.0nm -50.0nm 0.0m 50.0nm 100.0nm 150.0nm

-0.1

0.0

0.1

0.2

0.3

E
F

Distance (nm)

E
ne

rg
y 

(e
V

)

211
D2 cm103N −⋅=

1.    2DES by Si δ -doping 

2. In our experiments, electron transport along the layers
does not contribute to the measured current which flows 

perpendicular to the plane of the barrier.
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ConclusionsConclusions

We have studied tunnelling between identical two-dimensional disordered 
electron systems formed by δ-doping with different interlayer spacing. 

We have presented experimental evidence that appearance of narrow zero bias 
conductance peak at low temperatures in zero magnetic field is related to 
interlayer interaction. 

In a magnetic field normal to the layers interplay between two mechanisms 
influence the near equilibrium tunnelling: one is responsible for gap formation 
in tunnelling spectrum with magnetic field, second causes additional 
contribution to the tunnelling current between layers. 

We have discussed possible relation of the observed features with Kondo 
physics.
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