Eletronica e Fotonica
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parte 1

Conceltos basicos da mecanica
guantica



CONTEUDO

Modelos e mecanismos de transporte em
moleculares.

Mecanismos de transferéncia de elétrons.
Mecanismos de transferéncia de energia.
Interfaces em dispositivos moleculares.
Dispositivos e maquinas moleculares.

Cristais fotonicos e metamateriais plasmonicos.

dispositivos



Max Planck

1900 descoberta da teoria quantica
A partir de modelos totalmente
matematicos: Radiacédo do corpo negro
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Efeito foto elétrico - Einstein
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Teorema de Bell e o efeito superluminal
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[ The Experiment That No One Belleved!
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Efeito de Interferéncia de ondas

Detector

Mecanica quantica

Dualidade: particula - onda



Computacao quantica
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Geometric Interpretation of States

— Bloch Sphere
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«Conveniant
parameterisation of

single-qubit states,

«rthogonal states are
vectors in OFPOSITE
directions

«All pure states are on
surface of spherea.



Logic or Physics?

| Hizls Bohr &
| Albert Elnstein

by shall |
accapt this
logically
impossibla
operation

JNOT 7

Bacause its physical
represantation does
exist in Natura!

It can be parformed!

Alan Turimg



Qubits and gates

A qubit = a two—state guantum system; it has a
chosen ‘computational basis™ {|0), 1)} correspand-
ing to the classical bit values 0 and 1. It can be
prepared in a coherent superposition of [0) and |1},
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A quantum logic gate is an elementary quantum
COmMputing device which performs a fied umtary op-
eration on selected gubits in a flxed period of time,




Principios basicos da mecanica guantica

Principio de incerteza: N
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FIGURE 1-2: The quantum diffusion of a free particle.



Equacao de Shrodinger e a funcao de onda de

Shrodinger
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Efeito de confinamento quantico

v, (x) =Csen(k Xx) = Csen(% X), n=1,23, ...

K = | 2;‘25

n*h’
_ Niveis “n” quantizados de
" oml? energia = niveis discretos

E

8,= Bohr radius = 0.0529 nm
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Funcéo de onda incidente e refletida

w(x)= Ae™ +Be™

Funcao de onda transmitida
w(x)=Ce"

Coeficiente de tunelamento
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