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Potential Barrier E ffects

Effective potential for A r (l=2) and Xe (l=3)
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Potential Barrier E ffects

Generalized cross sections for tw o-photon

ionization of the A r 2p- and 3p-subshells
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Potential Barrier E ffects

Generalized cross sections for tw o-photon

ionization of the Xe 3d- and 4d-subshells
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Potential Barrier E ffects

Amplitudes of the interm ediate state Λ and the

final state Ψ for 2-photon ionization of Xe 4d
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Potential Barrier E ffects

Generalized cross section for tw o-photon

ionization of the A r 3s-subshell
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Potential Barrier E ffects

Generalized cross section for tw o-photon

ionization of the A r 2s-subshell

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
0.0

0.1

0.2

0.3

0.4

0.5
 s (1S) channel
 d (1D) channel
 TCS from Ar 2s

 

 

 (1
0-5

3 cm
4 se

c)

E2 (a.u.)
– p. 9/16



Potential Barrier Effects in High
Harmonic Generation

Mikhail V. Frolov and Nikolai L. Manakov
Dept. of Physics, Voronezh State University, Russia

Anthony F. Starace
Dept. of Physics & Astronomy, Univ. of Nebraska-Lincoln

References: M.V. Frolov et al., Phys. Rev. A 82, XXXXXX (2010), in press.

M.V. Frolov et al., Phys. Rev. Lett. 102, 243901 (2009).

– p. 10/16
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Comparison of HHG for H -Atom

λ = 1.0 µm (left) and λ = 1.6 µm (right), I = 2× 1014W/cm2.
Thick Lines: Analytic Formula Results; Thin Lines: TDSE

Results.
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Comparison of HHG for H -Atom

Thin Lines: J.A. Pérez-Hernández et al., Opt Exp 17, 9891
(2009) TDSE results for λ = 1.6 µm, I = 1.6× 1014W/cm2

Thick Lines: Present Analytic Formula Results
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Wavelength Scaling of HHG Pow er

Harmonic power, P∆E(λ), vs. λ for H and rare gases
with I = 2× 1014 W/cm2 and

∆E = 20 eV (solid lines) and 30 eV (dotted lines)
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Cr Plasma HHG Spectra

– p. 15/16



Resonant effects in HHG from laser plasmas
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Figure 1: HHG spectra of Cr+ for λ = 800nm. Squares (red): Ganeev et al. results
[Phys. Rev. A 75, 063806 (2007)]. Circles (blue): present results for β = 0. Triangles
(green): present results for Cr+ with the asymmetry parameter β 6= 0.

Physics of recombination:

(i): Cr++3p63d4(5D)+ǫℓ → Cr+3p5(2P)3d6(5D)(6P)
(ii): Cr+3p5(2P)3d6(5D)(6P) → Cr+3p63d5(6S) + γ.
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