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Strong Field Regime

e Measure of field strength is given by Keldysh

scale parameter:

i ek,
1 v wo2mW
. A > 1 defines the strong field regime

e Coulomb potential is suppressed
e Electron can tunnel through the potential barrier

e Corkum model: Classical description of the
electron evolution after ionization
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HHG Microscopic Analysis

e HHG photon radiation dependent on the
acceleration of the electron
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e Two simplifying assumptions:
1. Electron is a free particle in continuum states

2. Only ground state interactions are considered

e Under these assumptions:
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Microscopic 11

e Model valid for linearly polarized light
e Elliptically polarized light is less efficient

® apropogation time 1s on the order of the oscillation
period of the electric field

e Photon emission occurs upon recombination
with the ground state



Microscopic 111
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high KE electron
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harmonic photon
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Microscopic 1V
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e Periodic process yields odd harmonics of the

laser field
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Macroscopic Analysis
(Propagation)

e Macroscopic eftects reduce HHG efhciency

1. Absorption - excitation of core atomic states
by harmonic photon

2. Dephasing - difference in propagating
velocities of laser and harmonic photon

3. Defocusing - distribution in electron density
profile due to laser tocus
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Phase Matching

e Goal: Increase the coherence length of the
harmonic beam and the driving laser pulse for a
given harmonic order

e Phase match condition: Ak = gkiaser — ko—ray = 0

e Use fiber to increase path length of laser relative
to harmonic beam
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