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Atomic kinetics of tin plasmas -

Problem 1

This problem explores the atomic kinetics of tin under conditions relevant for EUV production.

Participants were asked to compute the charge state distribution, absorptivity, emissivity,
spectral purity, internal energy density and radiative power losses for cases shown below:
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Participants

We received 10 submissions for problem 1
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John Sheil Advanced Research Center for Nanolithography ATOMIC _
Hilik Frank Lawrence Livermore National Laboratory SEMILLAC _
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n, = 10'¥ cm: Mean charge state
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n, = 10'% cm: lon fraction
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n, = 10'% cm: lon fraction
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n, = 10'% cm: lon fraction

Mean Ion Charge

S —Y
o o BN e R \O E AN

AN

10

15

12 14
Ion charge

16



n, = 10 cm3: Spectral purity
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n, = 10 cm3: Spectral purity
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n, = 10'° cm3: Emissivity
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n, = 10 cm3: Spectral purity
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n, = 10 cm3: Spectral purity
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n, = 10'° cm3: Emissivity
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n, = 10%° cm: Mean charge state
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n, = 10%° cm: lon fraction
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n, = 10%° cm: lon fraction
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n, = 10%° cm3; Spectral purity
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n, = 10%° cm3; Spectral purity
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n, = 10%° cm3; Spectral purity
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n, = 10%° cm3; Spectral purity
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n, = 10%! cm: Mean charge state
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n, = 10%t cm3; Spectral purity
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n, = 10'° cm3: Emissivity
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n, = 10%t cm3; Spectral purity
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n, = 102 cm3: Emissivity
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Spectral purity: n,= 109, 10%° & 10%t cm3
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Radiative power losses: 101°, 10%° & 102t cm3 -
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Internal energy density: 1019, 1020 & 1021 cm3 -
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Conclusion -

* Best agreement between mean charge values at low T..

* LTE submissions predict highest spectral purity for Z ~ 12. Greater
spread in Z for the non-LTE submissions.

e Spectral purity decreases with an increase in density (and temperature).

 Good agreement between codes for the radiative power losses and
internal energy densities.



