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MANY BODY EFFECTS IN
2D-0D TUNNELLING

PETER MAIN

Department of Physics
University of Nottingham

THOMAS IHN KEMH RENEDICT
ANDREW THORNTON

LAURENCE EAVES
SIMON STODDART
MOHAMED HENINI (Growth)
A SELF-ORGANISED QUANTUM DOT ACTS AS A ZERO-DIMENSIONAL
TUNNELLING CHANNEL. THE TUNNEL CURRENT FROM THE EMITTER
2DEG: |

% DENSITY OF STATES BELOW THE FERMI ENERGY

% MANY-BODY EFFECTS

% LANDAU-LEVEL BROADENING AND QUASIPARTICLE LIFETIME
¢ SPIN-POLARISATION

% COMPOSITE FERMION EFFECTS
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SAMPLE

A single-barrier tunnelling heterostructure device

mesa 100 um
|

|4

- GaAs Self-assembled
100 nm GaAs~ InAs quantum dots
s wlh
100 nm GaAs™

(1.8 monolayers
n-GaAs of InAs)

substratc .

Total width of AlAs barrier - 10.2 nm
InAs layer has been grown in the middle of the barrier



CONDUCTION BAND:
POTENTIAL PROFILE

Y

/ o
A { =— AlAs barrier

n-GaAs GaAs 2DEG
| P

P Electron flow

|
|
|
|
1.8 monolay_elrs GaAs

eV of InAs
n-GaAs

l

eV - external bias; eV, - voltage drop between 2DEG
and quantum dot layer

\ 4

#(dV1IdV)-1 - electrostatic leverage factor

Resonant tunnelling occurs when a state in the barrier
is resonant with a state in the 2DEG
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Peak Voltage (V)

Current (pA)
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FES 1IN A MAGNETIC FIELD
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Peak Current (pA)
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Peak Current (pA)
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Current (pA)
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