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This paper describes a new model of optical absorption at extreme ultraviolet rays (wavelength:
193 nm) having high photon energies by internal residual stress for transmittance measurement
of CaF, lens based on photoacoustic effect. We propose an optical absorption model that produces
free electrons by residual compression stress. In this model, the generational direction of the free
electrons is the same as the direction of the stress. And, the light absorbed by the free electrons
is determined by the Drude model. The photon energy of the excimer laser radiation is greater
than the energy at the plasma boundary. Thus, dichroism is generated based on the propagation
direction of the free electrons. We then verified the validity of the model by controlling the
polarization of the illuminating light.
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Fig. 1 Difference of measurement transmittance by sam-
ple size.
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Fig. 2 Release of residual stress distribution by cutting.
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Fig. 3 Relationship between residual stress and trans-
mittance.
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Fig. 6 Generative model of free electron in CaF, by stress.

(a) General stable state based on ion binding, (b) genera-
tion of free electron by compressional stress.
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Fig. 7 Optical absorption based on Drude model by gener-
ated free electron.
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Fig. 8 Generative direction model of free electron by
compressional stress. (a) General electron orbital, (b)
moving direction character of free electron by compres-
sional stress.
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Fig. 9 Dichroism by determined moving direction of free
electron.
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Fig. 10 Relationship between polarization angle and opti-
cal absorption.
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