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Eadweard Muybridge en el siglo XIX con la fotografia del caballo al galope.
Obturador en milisegundos
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Harold Edgerton Archive MIT

Harold Edgerton en el siglo XX con [dmpara flash y fotografia estrobosopica,
microsegundos
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Heme anid views

Louis DiMauro, Nature
419,789 (24 October
2002)

v ~ 150 km/h

exposure time ~ 5 ms

~ 0.1 ms to resolve the ball
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Hydrogen Atom

A quick estimate of v, and a

Electronic motion in an atom (virial theorem):
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cx10'%sec=0.3nm

WELCOME 10

ATTOWORLD

Attosecond physics

The attosecond is as far from our own
experience as the age of the Universe!
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&.?' Time-Dependent Quantum Interferences
EoricET Transition energies and time scales
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Interference terms
Electron density beat period

atomic units: h=m, =1
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Onda: 1(x) o« |E,(x) + EZ(X)|2

W. Rueckner y P. Titcomb, Am. J. Phys. 64, 184 (1996).
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.~ “The most beautiful experiment”

Physics World (September 2002)

1961, Clauss Jonsson: Double slit experiment with
electrons (Am. . Physics 42,4 1974).
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valence electrons 1w atomns 13 eV 154 as
valenee electrons woleeules siidar as in atows
vibrational motion of mielet m molecules ~ 100 me ~ 20 fs
inner shell electrons ~ | keV ~ 2 as
miclear fusion d 4t —< He = 4 n 1T MeV ~ 1077 as

Other time scales

Solids: thermalization and relaxation - a wide range of time scales

Clusters: ionization and electron detachment — fast !
Coulomb explosion ~ 100 fs

Attosecond physics is the physics of valence electrons

(for the time being)




