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Outline

• DPP -EUV (Extreme-Ultraviolet ) source is dominated by the 
plasma dynamics

• DPP Plasma conversion efficiency (CE) is evaluated using 
time-dependent atomic model

• Results indicate that prolonging the life-time of the radiating 
plasma is essential for efficient EUV source

• Magnetically confined long-life plasma can increase CE order 
of magnitude compared with that of fast pinched plasma



LPP and DPP EUV source
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Comparison of LPP and DPP EUV source



Plasma conversion efficiency of 
DPP source depends on; 

the geometry, parameters,
and life-time of radiating plasma

Controlling the plasma dynamics; 
density distribution, electrode geometry, 

and the shape of driving current



Assumptions



Opacity and ionization degree 



In-band Power
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Plasma Conversion Efficiency of DPP should be 
estimated by a Time-Integrated Criterion

In-band Power

Total Radiation
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Conversion Efficiency of DPP reduces to spectrum 
efficiency for magnetically confined, long-life plasma

Spectrum Efficiency



Plasma Conversion Efficiency and Spectrum 
Efficiency for Sn



Plasma Conversion Efficiency and Spectrum 
Efficiency for Li



Summary

• Opacity effect is important factor for DPP plasma source
• Maximum efficiency can be obtained in low density region
• Optimum density-temperature region of steady plasma is 

broader than the transient plasma
• Plasma efficiency ; 

– Li(1.5%), Sn(1.6%)/2πsr for transient plasma
– Li(>20%), Sn(3.3%)/2πsr for steady state plasma



• Controlling the plasma, in particular, prolonging the 
life-time of the radiating plasma is essential for 
efficient EUV source

• Magnetically confined DPP plasma can improve CE 
order of magnitude compared with that of conventional 
pinched plasma source
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Conclusions


