Outline for Colloquium Style Laser talk

Definition of LASER

· Light Amplification by Stimulated Emission of Radiation

· Characteristics of LASER light compared to normal light

· Same wavelength

· In phase

· Directional

History of lasers

· Gould- theory 1958

· Maiman- working model 1960

Nature of light

· Photons vs. Waves

Stimulated emission vs. Spontaneous emission

· Wave picture of stimulated emission

· Laser gain

· Properties of stimulated emission light (explanation of why)

· Same wavelength

· In phase

· Directional

Why lasers are important

· Medicine

· Industry

· Science

Excited States

· Energy levels

· Atomic absorption/emission overview

· Excitation transitions

· Emission transitions

· Excitation beyond first excited state

· Metastable states

Laser Systems

· Excited to higher energy states by pump lamp

· Population inversion

· Two-level laser

· Three/four level laser

· More atoms pumped into higher state than leave

· Large number kept in upper state with few in lower state

· Atoms excited to pump level

· Relax to metastable level

· Emit to lower state-laser levels

· Four levels are most common

· Spontaneous lifetime

· Probability of a spontaneous emission

· Metastable states

· Longer excited lifetime

· Better chance to start stimulated emission

· Optical resonant cavity

· Mirrors

· Specialized types for different lasers

· Reflect as much as 99.9999% 

· Not aluminized- dielectric coatings

· Laser action

· When the stimulated emission overcomes spontaneous

· Modes 

· Multiple wavelengths

· Continuous and Pulsed 

Types of Lasers

· Solid-state lasers

· Doped insulator

· Ruby-first laser

· Nd-YAG

· Gas lasers

· HeNe

· Continuous output beam

· Excited by electrical current and collisions

· Pump level is helium- emission is by neon

· Close energy levels

· Semiconductor lasers

· LED’s 

· Laser pointer

· AlGaNP

· Dye lasers

· Laser causes organic dye to lase

· Other laser used as pump

· Does not pass totally through the dye

· Tunable in a gaussian distribution

