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IS LIGHT A PARTICLE OR A WAVE?

Red Light
No electron ejected

Green Light
Electron ejected at low speed
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PHOTOELECTRIC EFFECT
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PHOTOELECTRIC EFFECT

Green Light
Electron ejected at low speed ALBERT EINSTEIN

Photo courtesy AFP

1905



PHOTOELECTRIC EFFECT
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MULTIPHOTON PHYSICS
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Two Red Photons
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NONLINEAR INTERACTION
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LASER DEMONSTRATION
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LINEAR OPTICS 1 m
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LASER MADE NONLINEAR OPTICS POSSIBLE
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HIGH ORDER HARMONIC GENERATION
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HOW DO WE GET AN INTENSE LASER BEAM?



HOW DO WE GET AN INTENSE LASER BEAM?
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1 mJ of energy
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DYE LASER



OMEGA LASER



CHIRPED PULSE AMPLIFICATION (CPA)

GÉRARD MOUROU AND 
DONNA STRICKLAND



Nd:YAG LASER





YOU NEED A LOT OF COLOR TO MAKE A SHORT PULSE



LONG PULSESHORT PULSE

PULSE STRETCHING
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LASER AMPLIFICATION
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LASER AMPLIFICATION
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PULSE COMPRESSION 

LONG PULSE



LONG PULSE

PULSE COMPRESSION SHORT PULSE



MEASUREMENT SHOWING CPA WORKED



MULTIPHOTON IONIZATION



OVER-THE-BARRIER IONIZATION
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