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HHG and phase-matching in generation of
isolated attosecond pulses
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For the purpose of detecting and controlling the electronic dynamics at the sub- femtosecond time
scale inside atoms, single isolated attosecond pulses are desirable tools. Up to now, HHG in gas has
been proved to be an effective process for generating both isolated as pulses and a train of as pulses.
Compared to as pulses trains, generation of isolated attosecond pulses is technically difficult because of
the stringent requirements on the driving laser, and so far all experiments using such pulses have been
performed in only a few laboratories. Here, we propose a new scheme to generate isolated sub-100

attosecond pulses with 30 femtosecond lasers.
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Figure 1 | The dependence of E_{kin}x(P) on time and the wavelength
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The most important parameter that determines the
bandwidth of the supercontinuum and the duration of
the ultrashort HHG emission is the difference between
the highest and the second highest kinetic energy.

—— CEP=0

CEP=0.25x
CEP=0.5x=
104 === CEP=0.75x

084

PR

Intensity (arb.units)

024

time (as)

Figure 2 | The temporal profiles of the XUV pulses
B2 | TRE S KRB E) B 4%

We optimize the time delay and the wavelength of the
control field to produce isolated ultrashort attosecond
pulses. The optimizing range of the wavelength of the
control field can be generated by optical parametric
processes from the driving field.
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Figure 3 | (a) The dependence of E_{kin}x on time and time delay
(b) The dependence of E_{kin}x on time and time delay
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Up to now, it is a challenge to generate isolated sub-100
attosecond pulses with driving field longer than 25
femtosecond. We try to combine the polarization gating
technique and optimization of two-color lasers:
modulating the driving field from two directions by one
control field which has an angle of 45 degrees from the
driving field. With proper parameters, with a 30
femtosecond driving field, one HHG emission and its short
electron trajectory is chosen corresponding to a clean 60-
attosecond pulse.
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