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High harmonic generation from ions in a capillary discharge1

DAVID M. GAUDIOSI, BRENDAN REAGAN, TENIO POPMINTCHEV,
MICHAEL GRISHAM, MARK BERRILL, OREN COHEN, BARRY C. WALKER,
University of Delaware, MARGARET M. MURNANE, HENRY C. KAPTEYN,
University of Colorado, JORGE J. ROCCA, Colorado State University, NSF ERC
FOR EXTREME ULTRAVIOLET SCIENCE AND TECHNOLOGY COLLABO-
RATION — We demonstrate a significant extension of the high harmonic cutoff
observed in xenon, up to 150 eV, by generating harmonics from ions in a capil-
lary discharge plasma. Usually, the highest harmonics that can be generated from
an atom or ion are limited by ionization-induced defocusing, beam attenuation of
the laser, and a lack of phase matching of the frequency conversion process. Using
a pre-ionized plasma generated by the capillary discharge, we dramatically reduce
ionization-induced defocusing and energy loss of the driving laser due to ioniza-
tion, allowing higher photon energies to be generated from xenon ions. We also
demonstrate enhancement of the harmonic flux of nearly two orders of magnitude at
photon energies around 90 eV when the capillary discharge is used to ionize xenon,
compared with harmonic generation in a hollow waveguide. The use of a capillary
discharge plasma for high harmonic generation shows great promise for extending
efficient harmonic generation to much shorter wavelengths.
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