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Abstract The interaction of femtosecond laser with plasmas can produce ultrashort and brilliant extreme-ultraviolet
(EUV) radiations, which can be applied in high-resolution imaging and time-resolved spectroscopy. To further
improve the radiance, the high-efficiency generation of EUV radiations from carbon nanotube foam (CNF) targets
irradiated by a relativistic femtosecond laser is demonstrated. The experimental result indicates that when the laser
energy is 1.2 ] and the CNF density is 4 mg/cm’, the single-shot EUV spectrum intensity is around

'.sr . Compared with high-density solid targets, the low-density CNF targets can elfectively improve

0.1 mJ-nm
laser absorptivity, and therefore realize an enhancement of EUV conversion efficiency by two orders of magnitudes.
Furthermore, the EUV radiations from CNFs are quasi-continuum in the wavelength range of 15-30 nm, which is
suitable for applications including ultrafast absorption spectroscopy.
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OAP2  PM: plasma mirror; TAS: target alignment system;
OAP1 \ OAP: off-axis parabola; FFS: flat-field spectrometer
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Fig. 1 Experimental setup of efficient extreme-ultraviolet

continuum from carbon nanotube foams
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Fig. 2 Extreme-ultraviolet radiation signals of carbon
nanotube foam target and collapsed high-density
carbon nanotube target. (a) Raw spectral signal
from 60-pm-thick carbon nanotube foam target;
(b) raw spectral signal from collapsed high-
density carbon nanotube target; (c) comparison
of spectral signals, signal from collapsed carbon

nanotube target is 10-fold enhanced
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Fig. 3 Efficiency curves of flat-field grating and X-ray CCD
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Fig. 4 Extreme-ultraviolet radiation spectra of carbon
nanotube foam target and diamond-like carbon
target. (a) Raw spectral signal from 40-pm-thick
carbon nanotube foam target after 200-nm-thick
Al filter; (b) raw spectral signal from 50-nm-
thick diamond-like carbon target; (c¢) comparison
of quantitative spectral intensities obtained by
inverse solution, signal from diamond-like carbon

target is 10-fold enhanced
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carbon nanotube foam targets with varied
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