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Abstract

Nowadays high-power lasers are used in the various fields. For example, EUV (Extreme Ultraviolet) lithography uses
LPP (Laser Produced Plasma) method, which applies a high-power laser to Sn droplets for generating plasma. The cross-
section profile at the convergent point is very important for the EUV stability. However, the laser power is so high that
the existing measurement methods can’t directly measure. Therefore, we propose the direct cross-sectional profile
measurement system using a focused electron beam generated by an S-band Cs-Te photo-cathode rf-gun. The number of
the inverse Compton scattered photon is proportional to the number of the electron and photon at the interaction point.
Thus, scanning the high-power laser using a tightly focused electron beam, we can obtain the one-dimensional profile
from the scattered photon distribution. When we measure the one-dimensional profile from various angles and use CT
(Computed Tomography) image reconstruction method, we can also get its two-dimensional profile. In this conference,
we report the wire profile measurement as preliminary experiment, the laser profile measurement and future prospects.
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Figure 3: Beamline for wire scan.

Table 1: Parameters of Electron Beam

Energy 4 MeV
Charge 70 pC
Beam size (rms) 50 pm
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Figure 4: One-dimensional profile of the round wire.
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Figure 5: Two-dimensional profile of the round wire by CT
method.

Figure 6: Cross-sectional image of the round wire.
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Figure 7: Ramp filter.
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Figure 10: Beamline for Laser profile measurement.
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Table 2: Parameters of Electron Beam and Laser.

Electron beam

Energy 4 MeV
Charge 70 pC

Beam size (rms) 50 pm

Laser

Energy 800 mJ/pulse
Pulse length (FWHM) 70 ns

Spot size 117 pm
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Figure 11: Measurement result of the inverse Compton
scattered photon signal.
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Figure 12: Measurement result of the One-dimensional
Laser profile.
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