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Simulation of the effect of the laser beam profile Simulated multi-modal beam profiles (far range)
on the overlap function of lidar systems

Laser beam profgles (Far range)
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Our focus How we did it N ‘1‘ . Jr' L iy ' ]
* Gaussian beams: common assumption when simulating the * Ray-tracing is used to simulate the overlap function/telecover test -- w 1-,
overlap function of a lidar system * “Real beams": Multi-modal beams (mixing up to 3 order TEMs) ? 2
* Which errors are expected when the lase beam profile is * The beam waist is adjusted to scale all laser beam profiles to the -3 . . . . . -3
assumed to be: same beam divergence S 3
* Gaussian (00 TEM - best fitted circle) * Comparison of the overlap function/telecover test among the “real” ’
* Elliptical (Best fitted ellipse — D4o method) and “assumed” beams 5 -
What did we find? < ”
e
* Rel. errors up to ~20%/7% of the overlap function at O(z) > 0.3 are expected if a Gaussian/elliptical beam profile is assumed o o
* Beam profile: Accurate overlap calculations cannot be achieved without a priori knowledge of the laser beam profile T
* Telecover test: stance of full overlap at £5% sector deviation might not correspond to O(z) = 0.95 % o
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Laser — Telescope distance yi, 180 mm
Fullbeam divergence ®at2c  O0.5mrad Simulated overlap function per beam profile
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Related Equations & AZsumptions 0.0
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N— Az.. PM/SM: Primary/Secondary mirror Drs: field stop diameter 100 200 300 400 500 600 700 800
_ ,0 e o . .
X g = . (f_AZFs,o>+XT ; * FS: Field stop YLo: ¥ coordinate of the laser Range [m]
A * Coordinates of the laser beam part dAr * f: telescope focal length
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= Y1 L (f = Azgpg )4 yr—= * X1, Y1, zi. in the PM ref. system * frs (xr, yr, Z1): obscuration of the FS Relative differences of the overlap function
“ / 5 * Xrw, Yiwin the beam center ref. system " fr (%, yr, 21): obscuration of the PM Gaussian vs Multi-modal
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Assumptions: =
* telescope aberrations are negligible * negligible spatial inhomogeneities of the receiving optics %
* the FSis the@miting aperture transmission E 10 =
* negligible spatial inhomogeneities of the detector's gain * negligible angle of incidence effects on the interference filters %
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Overlap function & Telecover test of Profile 4: Elliptical vs Multi-modal 300 400 500 600 700 800
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Here I would also mention the optics name for it: Fraunhofer regime
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Why Irradiance big. You don't use capitalized words in the plot header
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white space between 0.0 and x-axis could go away
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Why do here the words start with small letters after each bullet. It is not like that at the beginning bullets explaining the focus
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It's not super clear that this means sector deviation
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