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Introduction i

It isvery important to optimize plasma generation
conditions in order to improve the conversion efficiency.

o The EUV source
Mo/S mirror CE 2% /211
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Input laser power /
15 kW -7

collection intermediate
angle focal point
120 W
(to be required)




Purpose of this study

Find out optimum conditions of laser plasma for the maximum
possible conversion efficiency of 13.5-nm EUV source by
characterizing the laser wavelength dependence and using

computer ssimulation code.
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Experimental setup i
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Experimental comparison of emission spectrafrom 5
tin plasmain the case of 1064, 532, and 266 nm. i
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The EUV spectra show adip structure particularly for 266-nm wavel ength




Simulation comparison of emission spectra from tin i
plasmain the case of 1064, 532, and 266 nm
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These dips are well replicated in computer simulations.
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Angular distribution |
In the case of 1064 nm, 532 nm, and 266 nm |laser wavelengt
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Comparison of 1064 nm angular distribution and model i
calculation in account of absor ption region.

The model structure of . I . I . , . ,
EUV emission region
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Comparison of 266 nm angular distribution and i
model calculation in account of absorption region.

The mode structure of EUV emission ! T T T T T
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Sn0+ 30 eV, 101° cm-3) Ande (degee)

t = thickness of absor ption region
** T.Nishikawa, et al,Laser and Particle BeamsVol. 11, 1993, pp.81-87.

' It is considered that opague plasmas are surrounding

the EUV emission region in the case of 266 nm.



Conclusions

 The EUV spectra show adip structure particularly for 266-
nm wavelength and these dips are well replicated In

computer simulations.
e The angular distribution of EUV emission from 266-nm

plasma shows very sharp cos-30 distribution.

* These results can be atributed to the existence of opague
plasmas surrounding the EUV emission region.

* Above inference suggests that higher conversion efficiency
IS possible by controlling density scale length in the case of

266-nm plasmas.
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Conversion efficiency asa function of laser intensity F §
In the case of 1064 and 532 nm laser wavelength
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