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A new research project on extreme ultraviolet (EUV) source development has been started utilizing resources
of laser fusion research. The main task of the project is to provide a scientific basis for generating efficient, debris
-free, high power EUV plasma source for production of semiconductor devices. Spherical solid-tin targets were il-
luminated uniformly with twelve beams from GEKKO XI|I to create spherical plasmas, and EUV emission spectra
were absolutely measured. The highest conversion efficiency of 3 % to 13.5 nm EUV light in 2 % bandwidth was
attained at irradiance of around 5x 10*°W/cm?. The experimental datawere well reproduced by a theoretical model
taking power balance in the EUV plasma into consideration.
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Fig. 1 13.5nm monochromatic image and corresponding intensity
profiles of spherical tin plasma generated with Gekko XII
laser. Laser was 1.057 um, 1.2 ns at 1x 1011 W/cm?, and
d/R was U5. Here d is the distance of the focal point from
the target center, the negative sign means the focal pointis
beyond the target. R is the target radius.
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Fig.2 Emission spectra of tin plasmas generated at 8.8x 1010,
3x 1011, and 9x 1011 W/cm? laser intensities.
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Fig. 3 Conversion efficiency of 13.5 nm EUV at 2% bandwidth for
tin plasmas generated with Gekko XII 1.057 um laser. The
closed circles are data points obtained with E-MON (an ab-
solutely calibrated EUV monochromatic calorimeter sup-
plied by Jenoptik) and the closed triangles are those with
an absolutely calibrated transmission grating spectrograph.
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Fig.5 Time integrated EUV emissions for various laser intensities
obtained with the transmission grating spectrograph cou-
pled with the x-ray streak camera. Spectral intensity is nor-
malized with laser intensity, indicating the relative maximum
of conversion ataround 0.60] 1x 101 W/cm?2. The curves for
the intensities of 1.2x 1011 and 2x 1011 W/cm? are tightly
overlapping so that it is hard to distinguish each other on this
figure.
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Fig. 4 Temporal evolution of EUV emission spectra for various laser intensities.
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Fig. 6 Comparison of 13.5 nm EUV emission profiles with the la-
ser pulse. Excessive laser intensity results in delayed ap-
pearance of the 13.5 nm emission.
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Fig. 7 lon density and electron temperature profiles of tin plasma
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laser peak.
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