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Part 1: What is ultrafast science?
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Leland Stanford Eadweard Muybridge

Time Resolution:
1/25th of a second

Do all four hooves of a trotting horse ever 
simultaneously leave the ground?

The birth of ultrafast technology

(Adapted from Rick Trebino’s slides)
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Strobe photography

Time resolution: a few microseconds
(Copied from Rick Trebino’s slides)

Past ultrafast technology



1/8000s = 125 µs

Modern digital camera



Part 2: Key contributions



Chirped-Pulse Amplification 
involves stretching the pulse 
before amplifying it, 
and then compressing it later.

We can stretch the pulse by a factor of 10,000, amplify it, 
and then recompress it!

Pulse compressor

t

t

Solid state amplifier(s)

t

Dispersive delay line
t

Short pulse 
oscillator Gérard Mourou 

Donna Strickland

Nobel Physics 2018

(Copied from Rick Trebino’s slides)

Development of intense laser pulses
Chirped Pulse Amplification technique

https://www.nobelprize.org/prizes/physics/2018/mourou/facts/
https://www.nobelprize.org/prizes/physics/2018/strickland/facts/


Development of nonlinear optics
Supercontinuum generation as an example

(Copied from Nobel Physics prize 2005 lecture – Theodor W. Haensch
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now comes train/isolated attosecond pulses …



Key papers

Science 2004





Part 3: Applications



Science 2010

Benchmarking fundamentals of quantum mechanics

Extreme temporal resolution is available!

Photoemission is instantaneous in QM

Our observation of photoemission is NOT instantaneous
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Thank you for your attention!




