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THE NEW ROLE OF THE LPC . _ THE NEW LPC AT the OPTICAL GROUND STATION

: SO (OGS, Teide Observatory - TENERIFE)
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« The roleilayed by the LPC within'the CANAPY-ALASCA project is crucial. ) : - .
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the LPC is useful not only in the purg’l‘astronomlcal context (VLT/E-ELT) but also in the context of

- theus adaptive optics for satellite communications tests.
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Both telescopes are attached to the OGS main.te|escope, as guiders. .
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r —ALASCA project,‘LPQ is used for the first time for Satellite Communications test. . ‘é; ISrert\r/:ltcl) LEEZ::i;’;:}?;;‘:ﬁEANAPY/ALASICA instruments, installed at OGS since last year and
‘ - & = : '.1 ‘ » ‘ently ~ - g. > .\ e
ing Camera is produced by ASTREL In!truments in collaboration with INAF'OAR A " = e ?nstsummt e LR several Lc¥acililies. @ :
. L . » 2 . -
» ‘.ﬁ.’ - . . z In particular,jor the CANAPY-ALASCA projects, has multiple roles: ™
. 5 . . » .
. e . -
e R . . - o8 * distinguishing the LGS from the Rayleigh beam . "
LPC VLT SI NCE 2015 . N * extending the LPE use on daytime
. ';. ,' . . @ "8 . . N\ . * increasing the pomtmg’precmon of the laser launch telescopes. .
R o ® " as . monltorlng of the LGS in terms of focus, flux and scattering levels. v e
. e . e . . - aligning the visible and |nfrared lasers.
y i1 ‘ LPC! has been developed by Astrel Instruments and INAF-OAR (Italian National Institute of A de%ectlig Hiomdtical ! the S|gnal By e o it Ourlng the®hasel of tha link. .
- i 2 fA‘Str(.hys'cs - Rome Observatory) for thes4LGSF of the ESO Adaptive Optics Facility, and * applying offset to the telescope to move the satellite downlink exactly in the center of the
installed on the UT4 telescope at ESO Paranal Observatory. . - .
g - . - FoV of the MSS as required by the project durlng the Phase 2 of the link. ® .
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- A - The CANAPY project introduces several challenges respect to the classical LPC systems already working on other telescopes.
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, H 1. LGS-BEAM SEPARATION
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A First of all, usually LGS facilities are installed on 8mt or bigger class telescopes, while the CaNaPy project, working on a much
3 smaller OGS telescope, impose a very different system geometry: the LPC telescope is much closer to the main telescope
“ * optical axis, which is also the laser launch telescope. This geometry implies that the LGS is not well separated from the laser
: ; plume, as it happens with bigger telescopes where the LPC is much more offset respect to the launch telescopes and it looks
A T— “ at the LGS more sideways. The light from the plume scattering is very strong, stronger than the LGS itself, so it is difficult to
& - ; isolate the LGS in this much brighter background.
: Q . The main approach to solve the problem is based on the capacity of the system to “detune” the laser frequency slightly, a
@& : | condition where the LGS disappears while the plume stays almost the same. This means that we can subtract a detuned
%} A ' i : image from the LGS image and this way remove a large part of the plume light. Unfortunately the plume intensity and shape
il ' - change in time, so the detuned image subtraction leaves large plume residuals, too large to cleanly reveal the LGS, especially
i at low elevation angles: some post processing background subtraction algorithms are needed to reduce these residuals to a
manageable level.
N 2. DAYLIGHT USE
589 laser propagation from the OGS
i The CaNaPy project has to work also in daylight*, so the LPC has to be able to reveal the 2 lasers during both day and night.
W This requirement can’t be satisfied using only the standard LPC clear and green filter: 2 narrowband filters centered on each
-, = \R laser’s frequency has been added in the LPC filter wheel in order to increase the contrast between the background and the
e f laser. This is especially true for the 589nm laser, which has a frequency where the daylight is very strong, so a very narrow
/ k ; band filter has to be used for it (the use of the MOF filter is under evaluation).
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‘ : / "9@ ° An usual ing on the LPC for CANAPY is to give to the telescope system very precise indication of the LGS position
| o o to the position in the Wave Front Sensors.
SN The typical pointing model accuracy on most telescopes is not enough to guarantee that the LGS is positioned in the very
small field of view of the WFS, because of flexures, mechanical hysteresis, calibration errors, and so on.
The LPC looks to the LGS position in a wide field (some tenths of arc minutes) and finds out its absolute RADEC position by
plate solving the stars in the field, then it converts this position to offsets respect to the expected position (the WFS field of
view) and send them to the telescope system that can apply the needed corrections to the launch telescope actuators.
4. LGS PARAMETERS MONITORING
. Another usual task performed by the LPC is monitoring the main LGS parameters: FWHM, flux and plume scattering levels.
£5 telescope ~ This is most important, not only but especially, during LGS systems commissioning.
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ALIGNMENT

I < capabilities will also be improved adding a custom routine for aligning the
’ = nd infrared lasers
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3. SATELLITE BLIP AUTO)VIATIC DETECTION (PHASE 1)

The LPC is able to detect automatically (in few seconds) the IR signal pulsing from the
satellite (BLIP) and to determine its position respect to the center of the FoV of the WFS.

w during May 2024: LPC brings the ALPHAS j
e - A =" - - 4. APPLYING OFFSET TO THE TELESCOPE from the SAT. DOWN LINK (PHASE 2)

LPC CONCLUSIONS The LPC is able to apply automatically the offset to the telescope to move the satellite
downlink IR signal exactly in the center of the FoV of the WFSs, as required by the project

» The LPC has proven and is proving crucial for the commissioning of the CANAPY/ALASCA project. during the Phase 2 of the link.

» Its technical specifications and versatility make it not only a precious but necessary and strategic tool for
facilities that use laser technology for adaptive optics, both for large telescopes (VLT/E-ELT) and for medium
ones.

» Furthermore, the first use in the field of satellite communication has highlighted its potential also in other
research areas, not strictly astronomical.

» Nowadays the most modern telescopes use LPC to solve the problems we have faced and described so far.

» And perhaps it will also solve new unknown problems that the future will bring.

1

= Alphasat (LPCI) IR uplink and signal from Albhdsat (LPC2)

Images Copyright by ESA, INAF, ESO

) MICROGATE

Astrel
Instruments

astrel-instruments.com

Further information may be obtained by writing to:
mauro.centrone@inaf.it

Cesa +Eg(§+




