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How far Can we improve SLR precision by acquiring
more data?
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Test of very high repetition rate laser
Test of the Ekspla Atrlantic 60 for SLR

Parallel operation of two systems in interleaved mode

MLRO standard Ekspla configuration Common features
configuration

Rep. rate 10 Hz Rep. rate 100 kHz Wavelength 532 nm

Pulse 100 m)J Pulse 100 Telescope  1,5m + coude

energy energy

Pulse width 50 ps Pulse 9 ps Clock Cs clock
width

Detection MCP-PMT Detection  SPAD Timescale  UTC

technology  (analog) technology (Geiger)
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Ground target...

Typical detector shape:

Reference Target at 95 m Gaussian peak (o4, + exponential tail (t)
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Ground target residuals (ps)

..everything works!
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And on satellite?

Satellite is not a fixed target (duh!)
We need to compare measured range w.r.t. prediction: prediction residuals (PR)

Jason 3-pass

. > No gating on the detector
S » Only night-time operations
5 TTT— | (no spectral filter available)
: \\ > SIN very high, easy

Mo s w0 w0 a0 a0 rejection of background

Elapsed time (s)
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Estimation of full rate jitter

Polynomial fit on PR => fit residuals (FR) Returns in 15 s
(SNPI)
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https://ilrs.cddis.eosdis.nasa.gov/data_and_products/data/npt/npt_algorithm.html
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5 nights analysis of full rate jitter

o often limited by satellite signature
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Normal point analysis

Lageos data analyzed with Geodyn

Residuals of experimental NP w.r.t. Geodyn calculated ranges
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...a closer look

Data after linear fit to remove time and range biases
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Stability assessment from ground target

Normal point procedure applied to ground target

Worst case Best case
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Possible error on mean center of mass correction
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PDF does not hold

This might introduce
systematics on analysis
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A lot of iInformation in return structure!
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Pretaunch Optical Characterization of the
Lager Geodynamic Satellite (LAGEQOS 2)

SATELLITE RETURN PULSES

Figure 4.4.2.1-8. Reference and random orientation satellite
returns using annulus.
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Conclusions

» Successful campaign
» 100 KHz — 10 ps laser is an option for SLR

» GNSS could be tracked (return rate could be increased by more
than x32 with optimization)

Day-time operation to be studied (optimistic for high SNR)
» 1-mm precision limit is an open issue

» High rep. rate laser could allow determination of attitude and spin
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Thank you for your attention




Setup Layout

10 Hz and 100 kHz working in parallel (interleaved mode)

Ekspla
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Time sequence
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