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Technological motivations
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State of the art
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Quantum Wells Detectors: QWIP
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Quantum Wells Detectors: QCD
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Transport models hierarchy
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Hamiltonian

p2 A
H =—"+H

<

2 m het

| .

VAR
Miniband

Bloch states

Wannier-
Stark
states

Localised
Wannier
states

Introduction

Interface
Roughness

LO Phonon

AlGaAs

PPP

lonized Impurities LA Phonon

Qs

— Miniband

21-"/ Wannier:*
/ Stark
———

/
r——
g po 0 a0 2 //// ,
/ASequentiaI tunnelin
I 2I A

Perspectives



0.20

0.15

0.10

Energie (eV)

0.05

0.00

-0.05

Introduction

Wannier-Stark hopping: states

200 400 600 800 1000 1200 1400
Position (A)

Bruit Perspectives

11



W-S hopping: diffusion

Inter-subband scattering
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W-S hopping: current
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opping: responsivity
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Hybrid model: principle

= 2nd order tunneling and absorption between pairs of localized states
Generalization of Kazarinov and Suris formalism with energy conserved
Induces an effective “tunnel diffusion time”

Rabi coupling calculated as 1t order perturbation
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Hybrid model: results
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From microscopic to macroscopic
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Noise in QWIPs: issues

Contact
3D electron gas
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Near equilibrium?

— Experiment
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— QWIP model
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Reintroduce fluctuation: master equation

Intersubband scattering
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Micro-macro link: Ramo-Shockley theorem

Current = sum of hops

Noise = hop correlations ‘ Population correlations
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Circuit theory
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QCD @ 8 um QCD @ 15 um
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