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Laser-driven electron acceleration from ultra-thin DLC foils
- towards an ultra-compact coherent X-ray source — eDANIEL
Kiererb2, ANDREAS HENIGH2, DANIEL JUNG!-2, KIRK FLIPPO3, CORD
GAUTIER3, SANDRINE GAILLARD?, RANDY JOHNSON3, TOM SHIMADA3,
RAHUL SHAH3, JUAN FERNANDEZ3, VITALY LIECHTENSTEIN®, JORG
ScHREIBER!:2#4 MANUEL HEGELICHZ2, and DieTricH Haps'? —
IMax-Planck-Institut fiir Quantenoptik, Hans-Kopfermann-Str. 1, D-
85748 Garching — 2Ludwig-Maximilians-Universitdt Miinchen, Am
Coulombwall 1, D-85748 Garching — 3Los Alamos National Labo-
ratory, Los Alamos, New Mexico 87545, USA — 4Plasma Physics
Group, Blackett Laboratory, Imperial College London, SW7 2BZ, UK
— SRRC Kurchatov Institute, 123182, Moscow, Russia

We report on the acceleration of electrons from ultra-thin diamond-like
carbon (DLC) foils by an ultrahigh-intensity laser pulse. While thick
targets show maxwellian shaped electron spectra, a distinct quasi-
monoenergetic characteristic peaked at 31 MeV is observed at a target
thickness as thin as 5nm. At the same time, a substantial drop in
laser-accelerated ion energies is observed. The experimental findings
give first indication that laser-driven relativistic electron mirrors can
be generated from ultra-thin foils, which in future may be used to
generate brilliant X-ray beams by the coherent reflection of a second
laser.
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Enhanced laser-driven ion acceleration in the relativis-
tic transparency regime — oANDREAS HENIGHZ, DANIEL
Kiererb2, DANIEL JUNG!2, KIRK FLippo3, CORT GAUTIER3, SAM
LETZRING3, RANDY JOHNSON®, ToM SHIMADA?, LIN YIN?, BRIAN
ALBRIGHT?, JUAN FERNANDEZ®, SERGEY RyKovaNov!:4 Hul-CHUN
Wul, KEITH MARKEY®, MATT ZEPF®, VITALY LIECHTENSTEINZO,
JORG ScHREIBER!2:7, MANUEL HEGELICH?3, and DieTricH HaABs!:2
— IMax-Planck Institut fiir Quantenoptik, Garching, Germany —
2LMU Miinchen, Department fiir Physik, Garching, Germany — 3Los
Alamos National Laboratory, Los Alamos, New Mexico 87545, USA —
4Moscow Physics Engineering Institute, Kashirskoe sh. 31, Moscow,
Russia — ®Department of Physics and Astronomy, Queen’s Univer-
sity Belfast, BT7 1NN, UK — SRRC ”Kurchatov Institute”, 123182,
Moscow, Russia — 7Plasma Physics Group, Blackett Laboratory, Im-
perial College London, SW7 2BZ, UK

We report on the acceleration of ion beams from ultra-thin diamond-
like carbon (DLC) foils of thickness 50, 30 and 10 nm irradiated by
ultra-high contrast laser pulses at intensities of ~ 7 x 101 W/cm?2. An
unprecedented maximum energy of 185MeV (> 15MeV /u) for fully
ionized carbon atoms is observed at the optimum thickness of 30 nm.
The enhanced acceleration is attributed to self-induced transparency,
leading to strong volumetric heating of the classically over-dense elec-
tron population in the bulk of the target. Our experimental results are
supported by one- and two-dimensional particle-in-cell (PIC) simula-
tions.



