Modification of high-order harmonic generation by an XUV field: retrieving
the XUV-assisted photorecombination cross section
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Synopsis Analytic formulae for high-order harmonic generation (HH&y atoms in an intense infrared laser field and a weak
high-order (XUV) harmonic are derived. We show that the XUAIdiinduces new channels for HHG, which involve absorption
of the XUV photon at the ionization or recombination stepslbfG. The XUV-assisted recombination channel leads to a long
second plateau in HHG spectrum, as reportedjn\Ve show that the HHG yield in the second plateau region edflattorized

in terms of an electron wave packet and the XUV-assistedopeobmbination cross section, providing a further extamsif
HHG spectroscopy for retrieving cross sections of lassisted collision processes.

Over the past decade the high-order harmonicwhereag is the single photon amplitude fofUV-
generation (HHG) process has became a useful tooassistedohotorecombination.
for retrieving spectroscopic information about unper-  The laser parametevg (E) describes the ioniza-
turbed atomic or molecular target®, [3]. The key  tion of an electron by absorption of a single XUV
concept of HHG spectroscopy lies in the factoriza- photon and its propagation in the continuum along
tion of the HHG yield in terms of an electron wave classical trajectories that differ from those for a sin-
packet (EWP)W(E), and &field-freephotorecombi-  gle IR field. The maximum energy gaiBy,ay, in this

nation cross sectiorg (E), [4, 5]: channel is smaller than for a single IR field and de-
pends on the XUV photon energy.
Zr(N)=W(E)o(E), E=Nw-Ip, (1) The laser parametew(E — Q) coincides with

the one for the IR laser field, but its argument is
shifted by the XUV photon energy. In this chan-

monic .numberpo 1S the laser frequency arig s the nel the cutoff position is extended up to the energy
|on|zat|qn potential of the.target atorr_1 or molecul_e. Ecut ~ 3.17Up + Q, whereuy is the ponderomotive
_The main advan_tage of this parametn.zqtmn Con.S'StSenergy in a single IR field. Thus only this term con-
in the universality of the EW.P d_esc_:r|b|_ng the first tributes to the HHG amplitude in the energy region
two stages of HHQ: the tunne_llng ionization and_sub- between 3L7up and 317up + Q. The HHG yield in
sequent propagation of the liberated electron in the

: ) this region has a factorized form similar 9
laser-dressed continuum along closed classical tra-

whereE is the returning electron energy,is the har-

jectories. The HHG amplitude can also be presented Z(N) =W(E — Q)0q(E—Q), )
in terms of a laser factow(E), and the field-free
photorecombination amplitude(E), where gq is the XUV-assistedphotorecombination
cross section corresponding to absorption of the
#Rr(N) =w(E)a(E), XUV photon. This factorization enables one to re-

trieve ag from the HHG spectrum. We also extend
our analytic result to the case of real atoms by prop-
erly introducing Coulomb field effects.

whereW (E) = p|w(E)|?, p= v/2E.

Within the framework of the time-dependent ef-
fective range theory, we investigate here HHG in a
two-color laser field, whose two components are lin-
early polarized in the same direction. The first com- References
ponent is an intense, infrared (IR) field and the sec-
ond component is its weak high-energy (XUV) har-
monic with frequencyQ. Our analytical analysis [2] H. J. Worneret al. 2009Phys. Rev. Lettl02103901
shows that théth harmonic amplitude has the form: [3] A D. Shineret al. 2011Nat. Phys7 464
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