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Introduction
Electron movements happen on the time scale of an oscillation of the electric field of light, i.e. hundreds of attoseconds (1as = 10−18 s). The demonstration of
ultrafast switching of currents within a half-cycle of the electric field oscillation of the laser pulses has enabled a new kind of attosecond metrology, based on
electronic currents [1]. This constitutes a particularly promising approach for advancing electronic signal processing towards the PHz scale. Exploring the
fundamental limits requires the ability to relate the optically induced currents to the electric field oscillations of the laser pulse with attosecond resolution.
Here, three different field-resolved measurement techniques are presented. In order to test the fundamental bandwidth limit of these metrologies as well as the
limit of light-induced control of currents in solids, we successfully generated waveform-controlled probe pulses spanning from the near-infrared (NIR) down to the
deep ultraviolet (DUV) in a gas-filled hollow-core fiber. Sampling the electric field of this broadband continuum with all three techniques is the next endeavor.

Sampling the Electric Field of Light

Broadband Continuum Generation

Attosecond Streaking
Attosecond XUV HHG pulses sample the
electric field of the fundamental IR pulse

DUV to NIR
➢ 4fs CEP-stable white-light from broadened, amplified Ti:Sapph
laser radiation @ 4kHz
[5]

➢ XUV pulse ionizes gas atoms
➢ Resulting photoelectrons have a certain
momentum p0
➢ Depending on the time delay to the IR
field, the electrons gain or lose momentum
➢ The field-induced change of momentum
maps the vector potential of the IR field

➢ Further broadening in a gas-filled hollow-core fiber
➢ 100µm core diameter, 5.5cm length
➢ Capillary is filled with Argon via holes

[2]

Linear Photoconductive Sampling in Solids or Gas

➢ Broadening down to Deep-UV regime: 160nm = 7.75eV

➢ Linear excitation of electrons in solids or gases via one-photon absorption (XUV)
➢ IR field separates the charges, the crystal momentum changes: kfinal = k0 + 1/c A(t)
➢ A dipole is generated
➢ Two metal electrodes surrounding the interaction area undergo potential difference
➢ A measurable current is driven with
which maps the IR vector potential
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and

vg(k) ∝ k(t) ∝ A(t)

Streaking vs. LPS in Neon

Outlook & Future Work
Next: Field Sampling of Broadband Continuum Radiation
[3]

➢ Currently building the continuum generation setup into the
attosecond beamline (initial IR arm becomes broadband)
➢ Determine the limits, advantages and disadvantages of each
metrology technique

Nonlinear Photoconductive Sampling in Solids or Gas
➢ Non-linear excitation of electrons in solids or gases via multi-photon
absorption (VIS)
➢ Carrier injection (tunneling process) can be confined within couple of
hundred of attoseconds
➢ Time gate for waveform sampling
➢ Attosecond metrology without attosecond pulses possible

Application
➢ Further development of metrology techniques
➢ e.g. use DUV pulse as injection for LPS

➢ Real-time observation of carrier transport in solids
➢ Study of ultrafast photo-induced dynamics in molecules
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