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Outline

e [Laboratory characterization of the space
segment of laser ranging and altimetry to
retroreflectors

- SLR

— LLR

— GNSS

— New: IR (1064 nm) laser altimetry

e Setting standards: SCF_LAB
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Characterizing the space segment
of laser ranging and altimetry to retroreflectors
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International Laser Ranging Service LL/..,,.,.; s e
Intemational Technical Laser Workshop 2012 (ITLW-12)

“Satellite, Lunar and Planetary Laser Ranging: characterizing the space segment”

Frascatl National Laboratories of the INFN-LNF, Frascatl (Rome), Italy (bttpe//www.infinfolt/user html)
November 5-9,2012,

in conjunction with a one-day Workshop on

Sy
Q(CIV V)1 |/ “ASI-INFN ETRUSCO-2 Project of Tech Development and Test
R el of SLR Payloads for GNSS Satellites~

November 7,2012
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LRA characterization: Key Performance Indicators

* Accurately laboratory-simulated space conditions
— Orbit/planetary surface environment

— Orientation/attitude wrt laser interrogation and thermal (solar)
perturbation

— Critical orbit configurations (worst-case thermal-optical behavior)

« Key Performance Indicators (KPIs) / Deliverables
— Thermal behavior
— Optical response
* Far Field Diffraction Pattern (FFDP)
e (Near Field) Wavefront Fizeau Interferogram (WFI)

* Also invariant Optical Cross Section in air/isothermal conditions

* Integrated thermal-optical simulations (upon request)

Note: reduced, partial, incomplete tests (compared to the full space
environment) are randomly misleading (either optimistic or pessimistic)
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Laser Retroreflector Arrays (LRAS)
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Global Navigation Satellite System (GNSS):/ b
~100 satellites with laser retroreflectors (CCRS)

™. Indian IRNSS: 7+4 . Japanese QZSS:3 4
\', regional satellites EurOpﬁan GallleO: reglonal Sate]htes ¥ /.:/

30 satellites

24 ¢global

satellites

Chinese COMPASS:
20 global and 5
regional satellites

“%” 74 Russian GLONASS: !§
CTEE 24 global satellites /
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Future planetary laser ranging/altimetry to LRAS %

Laser
Cartoon ranging
not to scale altimeter Rover
at EoL
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/ camera
! 1064 / \ c ~
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rock
| e = canyon?
Icy/rocky moon terrain

e 532 nm, 633 nm, 1064 nm

e Future landing/roving mission in the Earth, Mars, Jupiter, Saturn
systems

e One specific example: GETEMME proposal (Phobos, Deimos)
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Setting standards: SCF_LAB
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e SCF_LAB: the Satellite/Lunar/GNSS laser ranging and
altimetry Characterization Facilities’ LABoratory by

Claudio.cantone @Inf .infn.it

e SCF-Test of infrared laser ranging and altimetry to
retroreflectors on moons and planets

Manuele .Martini@Inf.infn.it

 Extended far field diffraction pattern characterization of
LAGEOS and LARES retroreflectors in isothermal
conditions (12:55-13:10)

Alessandro.Boni@Inf.infn.it
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