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About me:
Dr. Michael Hentschel

• 1998 MSc Electrical Engineering, Vienna University of Technology

• 2001 PhD Photonics Institute, Vienna University of Technology
Post-Doc with Ferenc Krausz

• 2003 Researcher at Femtolasers
Femtosecond Amplifiers

• 2006 Post-Doc with Anton Zeilinger, University of Vienna
Entangled Photon Sources

• 2009 Researcher at Austrian Institute of Technology
Quantum Key Distribution (aka Quantum Cryptography)
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Anne L’Huillier
born 1958 in Paris (France)
Lund University (Sweden)
“Discovery of overtones

when shining light on
nobel gases (1987)”

Pierre Agostini
born 1941 in Tunis (Tunisia)
CEA Saclay (France) and
Ohio State University (USA)
“Generation and measure-

ment of a train of 250 
attosecond pulses (2001)”

Ferenc Krausz
born 1962 in Mór (Hungary)
TU Wien (Austria) and
MPQ Garching (Germany)
“Generation and measure-

ment of isolated 650 
attosecond pulses (2001)”

The Laureates
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Attosecond Second Age of the universe (~30 billion years)

secmillimicronanopicofemtoatto

10010-310-610-910-1210-1510-18

What is an Attosecond?
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Potential well
of atom in strong

laser field

tunneling

High-Harmonic Generation
L’Huillier’s discovery 1987

Coulomb potential
of unperturbed

atom

e-

soft x-ray (“XUV”)

Anne L’Huillier et al.
“Multiple-Harmonic Conversion ... in Rare Gases”
Molecular and Optical Physics 1988
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Attosecond Pulse Generation
The race between Agostini and Krausz 2001

FT

Pierre Agostini et al.
“...Train of Attosecond Pulses...”
Science 2001

Michael Hentschel et al.
“Attosecond Metrology”
Nature 2001

periodic emission
-> harmonic spectrum
(“high harmonics”)
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The Measurement
Ferenc Krausz, Vienna 2001
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Attosecond Pulses – In the Media

Kurze Röntgenpulse machen Atome sichtbar - Kurier
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The Nobel Week
Nobel lectures
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The Nobel Week
German embassy &
BBC recording of
“Noble Minds”
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The Nobel Week
Award ceremony &
Student’s Nobel NightCap


