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Interaction of ultra-intense laser with ultrathin foil targets has attracted great interests for
the achievements of multi-hundred MeV protons and ions[1], quasi-monoenergetic electron
bunches, and bright x-ray beam([2]. In the previous studies, aluminum, Mylar, silicon nitride,
and diamond-like carbon have been used as the targets. As a different target material, being
novel to the relativistic laser-matter interaction community, we have developed a
freestanding, nanometer-scale foil target made of a conjugate polymer material, poly(9,9'-
dioctylfluorene-co-benzothiadiazole) (F8BT)[3]. The material was spin-coated onto an
optically flat substrate to a film thickness of 5-500 nm. The film was floated on water, and
then transferred to a special holder having an array of bored holes to provide the
freestanding foil target. It has been demonstrated that the target is robust enough to be used
for PW laser beam and also efficient for the multi-ten MeV proton acceleration in terms of
repetitive single-shot operation, easy fabrication and thickness control, and relatively cheap
production cost. The ion acceleration experiments have been systematically performed using
our well-established laser-target interaction system[4] which enabled tight focusing of PW
laser beam, precise alignment of the target within a few tens of [Jm, and characterization of
the ions. With the application of well-characterized PW laser pulses, the ultrathin foil targets
have been proven to be very effective in generating protons and ions with energy per
nucleon in the range of several tens of MeV.
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