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Far-Field Focal Spot Measurement Based on Diffraction Grating
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Abstract A new method of the reconstruction of focal spot and far-field focal spot measurement based on the
diffraction grating is proposed, the validity of new method in expanding the measurement dynamic range and
extracting the focal spot side lobe data is analyzed and the application condition is given in theory. According to the
far-field spot measurement system available in laboratory and 1-D linear diffraction grating designed, power in the
bucket (PIB) curve is taken as the measure of the validity of new method, the applicability of this new method is
investigated by numerical simulation and experiment, in which the influence of the choice of the threshold on the
results is discussed from the view of accurately calculating focal spot quality. The results are discussed and analyzed.
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Fig.1 Transmissive ratio function of 1-D linear

diffraction grating
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Table 1 Simulation parameters

Parameters Value Parameters Value
Diameter of transmitted laser beam, D /mm 100 Obscuring ratio of laser beam, e 0.5
Wavelength, A /pm 3.39 Focal length of system, f /m 2.443
Grating constant, d /mm 5 Width of grating slit, @ /mm 3
Number of pixels of CCD, N 128 X128 Pixel size of CCD, /lyxa/pm 30
Upper limit of Linear response range of
Saturation threshold of CCD, T,/ADU 8000 4000
CCD, T /ADU
Read-out noise of CCD, ¢ /ADU 15 Ground voltage of CCD, Ny/ADU 2600
Peak intensity of focal spot simulated, I,,../ADU 15000 Strength of atmospheric turbulence, D/r, 2
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Fig. 2 Schematic diagram of 1-D diffraction grating
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