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A novel high-accuracy deflectometric profiler system based on normal tracing principle
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Abstract Background: High accuracy profile metrology systems are important instruments for the metrology of
X-ray mirrors used in many areas like synchrotron facilities and telescopes. Many systematic errors introduced by
manufacture defects of optical elements of these metrology systems will affect its performance. Purpose: This study
aims to design a novel high-accuracy deflectometric profiler system to meet the state-of-art high-accuracy metrology
requirement of 3rd generation X-ray light sources and X-ray free electron lasers. Methods: A new type of
deflectometric profiler system, based on normal tracing principle, was proposed in which a pinhole and a light source
are used to make a beam select system to automatically select a beam which propagates along the normal direction of
the measured area on the surface under test. The profile information of the surface under test could be measured by
measuring the angle variation of the selected beam. Results: Systematic errors introduced by manufacture defects of
optical elements could be minimized by placing these optical elements as close as possible to the pinhole. Conclusion:
By using the normal tracing principle method, high accuracy metrology for strong curved mirror is possible.
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Fig.1 Principle of long trace profiler system.
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Fig.2 Smoothing effect of probe beam on the manufacture
defect of a reflected surface.
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Fig.3 Lateral motions of probe beam from optical axis.
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Fig.4 Normal tracing method based on point light source.
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Fig.5 Normal tracing system based on surface light source.
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Fig.6 Long trace profiler system based on point light source
normal tracing principle.
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normal tracing principle.
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Fig.13 Systematic errors introduced by surface figure error.
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Fig.14 Systematic errors introduced by surface figure error
with beam lateral motion equals to 0.2 mm.
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