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What is an attosecond?

The natural time scale of electron motion in atoms, molecules, and solids 

is the attosecond (1 as= 10−18 s).

𝑇𝐶 =
ℎ

𝐸1 − 𝐸0
=
4.135 ∙ 10−15𝑒𝑉 ∙ 𝑠

𝐸1 − 𝐸0

For 10 eV : 413 as
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What is the time scale of photoionization? How does the ionization work

in multielectron systems? Are the ionization channels direct or indirect? 

How do electrons regroup during ionization?



DESY. Page 4

How to generate attosecond pulses?
High Harmonic Generation
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Simple Man‘s model
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How to generate attosecond pulses?
Attosecond pulse trains and isolated pulses
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• Harmonics are emitted every half-cycle of the 

driving laser pulse

• Proper focusing in the gas medium allows 

selection of the trajectories

• If the harmonics are in phase an attosecond 

pulse is formed which is repeated every half-

cycle of the driving laser pulse

• The pulse duration of the driving laser should 

be as short as possible to have a few half-

cycles contribute as possible to generate short 

APT

• Isolated attosecond pulses can be generated 

near the cutoff by spectral filtering or more 

advanced techniques

• Current world record: 43 as
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How to measure attosecond pulses?
XUV NIR pump-probe spectroscopy
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APT: RABBIT (reconstruction of attosecond beating by interference of 

two-photon transitions)

IAP: FROG CRAB (complete reconstruction of attosecond bursts
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Pierre Agostini
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Top 5 highest cited papers

Characterization of Attosecond pulse trains in two-color fields: RABBIT 

(reconstruction of attosecond beating by interference of two-photon 

transitions)
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Ferenc Krausz
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Top 5 highest cited papers

Generation of few-cycle pulses for HHG, Generation of

isolated attosecond pulses near the cutoff
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Anne L‘Huillier
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Top 5 highest cited papers

Discovery of HHG, TDSE model for strong field laser physics, 

ionization dynamics with attosecond pulses



Thank you

Further reading:

https://attoworld.de/


