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‘ 1. Introduction:

L Computational State Variables Other than Solely Electron Charge
ONon-Thermal Equilibrium Systems

UNovel Energy Transfer Interactions

LNanoscale Thermal Management

QSub-lithographic Manufacturing Process

QAlternative Arquitectures

[1] International Technology Roadmap for Semiconductors (2010 Update) http://www.itrs.net
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| 1. Introduction: |

A single-electron in a open ballistic (i.e. without phonons) system

AW*, I*

F(t)

: d [ qE(F(t"))dr(t) a( Lme (1)
P(1)= d(W k(t)) — =q-v(t)-E(F(1))= (2 dt j: ddf
AW*= AW, 1*=],
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‘ 1. Introduction: |
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‘ 2.- Analytical results for electron power in correlated systems

Xavier Oriols @ 2011 Many-particle Coulom interaction and power in FETs
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‘ 2.- Analytical results for electron power in correlated systems
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2.- Analytical results for electron power in correlated systems

. H H X.Oriols, UAB Spain 10

TNA 2011, Bilbao, April 11






3.1.- Monte Carlo numerical simulation for electron transport
with many-particle correlations

N (t) i 1- N
H = kzl {K (B, )+eW, (r; ,r'N(t),t)—E >, eV (rk,rj)}
Open Syster;{ ’b’(‘eyond mean field o
o T i
§i (5Wk (rv---’rN(t)’t)) = Pk (Flr---’rm(t)) . E i = : \@
’ N Vs °
@(ﬁ,...,mt)):%e-é(ﬁ(—ﬁ) e |

| i ——
B T asrsonsamionforsnlon_|

[1] G. Albareda, J. Sufié and X. Oriols, Physical Review B, 79, 075315 (2009)

Imposing overall-charge neutrality in the boundary of the simulation region

[2] G. Albareda, H. Lépez, X. Cartoixa, J. Suné, and X. Oriols, Phys. Rev. B, 82, 085301 (2010).
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| 3.2.- Electron power in the active region of a nanoresistor
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\ 3.3.- Electron power spatial distribution in a nanoresistor |
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3.4.- Electron power in 3D, 2D and 1D DG nanotransistors

TNA 2011, Bilbao, April 11
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| 3.4.- Electron power in 3D, 2D and 1D DG nanotransistors |
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‘ 4.- Conclusions and future work \

In this work, we have shown that:

because of the correlations with other electrons |n3|de and out3|de (gate,
drain and source electrons).

Errors around 2% when power gain estimated without correlations.
The errors increase when dimensions reduced.

Bounching/antibounching of electrons increase/decrease their gain of
energy.
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4.- Conclusions and future work

Fuwrework | APPLIE ORI NECHANCS

Discussion of the effect of correlations on the |
electron power in quantum devices:

_ ‘ Kawier Driols

Jordi Mompart
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[1] X. Oriols, Physical Review Letters, 98, 066803 (2007).
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