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In this presentation, we will discuss the observation of the laser-assisted photoelectric effect 
on surfaces for the first time. This represents a high-field laser-dressing of the original 
manifestation of the photo-effect i.e. photoemission form a surface. To date, such a laser-assisted 
photoelectric effect (LAPE) has only been observed in isolated atoms, where it is used to 
measure femtosecond and attosecond duration x-ray pulses, as well for the study of ultrafast 
dynamics in atoms. In our work, a clean Pt(l 11) single crystal was used as the solid surface, 
since it exhibits a large density of states at the Fermi edge, with a characteristic peak-like 
structure in the photoelectron spectrum. In the presence of an intense laser field, sidebands 
appear in the Pt(l 11) photoemission spectrum. The modification of the photoelectron-spectrum 
by LAPE can be distinguished from simple heating of the electrons by the pump beam by 
varying the laser polarization, by measuring the mean energy of the photo-ejected electrons 
and showing that it does not change, and by successfully fitting the photoelectron spectrum 
to theory. This effect promises to be useful to extend EUV pulse duration measurements to 
higher photon energies, as well as opening up femtosecond-to-attosecond time scale electron 
dynamics in solid and surface-adsorbate systems. 

We will also discuss the observation of intramolecular vibration dynamics using electrons 
rescattered during the process of high-order harmonic generation. We excite coherent vibrations 
in SF6 using impulsive Raman scattering (ISRS) with a short laser pulse. A second, more-intense 
laser pulse generates high-order harmonics of the fundamental laser, at wavelengths of ~20-50 nm. 
The high-order harmonic yield is observed to oscillate, at frequencies corresponding to all the 
Raman-active modes of SFg, with an asymmetric breathing mode most visible. This is in contrast 
to conventional ISRS where only the symmetric breathing mode of the molecule is observed. 
Our results indicate that high harmonic generation is a more sensitive probe of vibrational 
dynamics and may yield more information simultaneously than conventional ultrafast spectroscopic 
techniques. Since the de Broglie wavelength of the recolliding electron is on the order of 
interatomic distances, i.e. ~ 1.5 A, small changes in the shape of the molecule lead to large 
changes in the high harmonic yield. This work therefore demonstrates a new spectroscopic 
technique for probing ultrafast internal dynamics in molecules, and in particular on the chemically-
important ground staté potential surface that is difficult to probe using other techniques. High 
harmonic generation from excited molecules may also be sensitive to Raman-active as well 
as infrared-active vibrational modes. 
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