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Electron acceleration mechanisms in helium nanodroplets
resolved by phase-of-the-phase electron momentum
spectroscopy

The response of helium droplets to intense two-color laser pulses is
investigated by angular-resolved electron spectroscopy and subsequent
phase-of-the-phase (PoP) analysis. When tuning the plasma properties by
ad-justing the onset of avalanche charging il - IR
distinct kinks in the

corresponding PoP spectra show up. The
findings suggest a substantial change in the
dominating acceleration mode, i.e., the
phase shifts point towards a so far
unidentified electron energy-dependent
change between plasmon-assisted forward
scattering and backscattering at the
nanoplasma boundary as function of plasma
electron temperature. Laser intensity and PoP-spectraof doped helium droplets
impurity cluster doping studies confirm that the

phenomenon is fairly robust to changes in the plasma conditions.
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