Optical control of electronic motion at solid interfaces
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The advent of intense few-cycle visible/near infrared (VIS/NIR) laser pulses with stable
and tunable carrier-envelope phase (CEP) has enabled the control of electromagnetic
fields with attosecond time precision.' Here I will show how the strong electric field of
these ultrashort light bursts with well-defined CEP is exploited to generate and
manipulate an electronic signal in an insulator. When exposed to such radiation, the
conductivity of the large bandgap material increases transiently and reversibly within ~1
fs. This allows to switch electric currents on and off, as well as to control their polarity, at
near petahertz frequencies.

I will also discuss prospects for accessing the few- to sub- femtosecond dynamics of
photo-induced charge redistribution in molecular systems adsorbed on surfaces via
attosecond photoelectron spectroscopy.
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