Tipos de lasers



LASER

(Light Amplification by the Stimulated Emission of Radiation)

Laser € um oscilador éptico — possui um amplificador éptico
ressonante onde o output é retro-alimentado ao input
com casamento de fase.

1- Amplificador com meio de ganho saturado (meio ativo bombeado)
2- Sistema de retroalimentacao (cavidade Fabry-Perot)

3- Mecanismo de selecao de frequéncia (amplificacdo ressonante)

4- Tipo de acoplamento de saida (espelho de reflexao parcial)



Principio da emissao laser
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[Condigéo necessaria: inversao de populagéo]




Componentes principais de um laser

 Meio ativo (sdlido, liquido, gas)
« Bombeamento (elétrico, éptico, quimico)
e (Cavidade 6ptica (ressonador 6ptico)
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Laser Building Blocks: the Optical Gain Medium and the Optical Resonator



Meio ativo (de ganho)

* Processos para a emissao laser
1- Absorcao
2- Emissao espontanea
3- Emissao estimulada
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Optical Fiber communications, 3rd ed.,G.Keiser,McGrawHill, 2000



Fabry-Perot Resonator

Relative intensity

(a) (b)

Schematic illustration of the Fabry-Perot optical cavity and its properties. (a) Reflected
waves interfere. (b) Only standing EM waves,modes, of certain wavelengths are allowed

in the cavity. (c) Intensity vs. frequency for various modes. R is mirror reflectance and
lower R means higher loss from the cavity.

© 1999 S.O.Kasap, Oproelectronics (Prentice Hall)

Resonant modes: kL =mnz m=1,2,3,..
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Laser de diodo

Meio de ganho: semicondutor

Bombeado eletricamente

Juncao band-gap controla o comprimento de onda emitido

Cavidade ressonante: geometria e estrutura do sélido (seccdo das paredes)
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Poténcia de saida em funcao da corrente elétrica
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Optical Fiber communications, 3rd ed.,G.Keiser,McGrawHill, 2000



Largura espectral de um laser de diodo
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Vantagens dos lasers de diodo

Meio semicondutor: alto ganho

Cavidade ressonante: robusta e sem necessidade de alinhamento dos espelhos.
Miniaturizacao do laser.

Baixo custo: tecnologia ja existente.

Alta eficiéncia (poténcia éptica versus elétrica)

Alta poténcia de saida (considerando o tamanho pequeno)

Baixo limiar de corrente, baixo consumo de energia.

I([ /(2

N 7

Cleaved facets




relative irradiance (mW/cm?)

o
(S

== [

o
®

o
o))

o
S

o

Laser pulsado vs CW
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Basic principles of ultrafast lasers

Components of ultrafast laser system
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§§§§; Mode locking is a method to obtain ultrafast pulses from lasers, which are then
Eg:::i called mode-locked lasers mode

bt RANDOM phase for all the laser modes
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Concepts of Mode Locking

Mode locking is a method to obtain ultrafast pulses from lasers, which are then
called mode-locked lasers mode
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(a) single-mode

gain

Figure 3.13 Temporal characteristic of laser out
laser; (c) fora mode-locked ultra-short pulse laser
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Amplification of fs Pulses
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» Stretch femtosecond oscillator pulse by 103 to 104 times
* Amplify
» Recompress amplified pulse

Oscillator Stretcher Amplifier Compressor
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Basic principles of ultrafast lasers

Bandwidth vs Pulsewidth
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. Del Mar Photonics

Cavity configuration of Ti:Sapphire laser

Typical applications:

* time-resolved emission
studies

» multi-photon absorption
spectroscopy

* imaging

Tuning range 700-1000 nm
Pulse duration < 20 fs

Pulse energy < 10 nJ
Repetition rate 80 — 1000 MHz
Pump power: 2-15 W

Pump Rotator
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Ti:sapphire Crystal

High Reflector

Output Coupler]

s




Largura de pulso

Nanosecond laser ablation

Femtosecond laser ablation ‘
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Long pulse
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