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The SCF (Satellite/Lunar laser ranging Characterization Facility) and SCF-Test are a unique and unprecedented test facility and test Laboratori Nazionali .dl FI’aSCatl_ (LNF) de//’/Stltth Nazionale di Fisica Nucleare (INFN),
procedure to characterize and model the detailed thermal behavior and optical performance of cube corner laser retroreflectors (CCRs) for via E. Fermi n. 40, Frascati (Rome) 00044, Italy
Satellite/Lunar Laser Ranging (SLR/LLR) applications in accurately laboratory-simulated space conditions [1]. The SCF has been developed
by INFN-LNF and is in use by NASA for the Earth’s Moon, and by ESA and ASI for Galileo and the GNSS (Global Navigation Satellite C
Sil,stem) 21 3], g g ( ) SCF-Test: measurement of key performance indicators (KPIs) of CCRs: thermal

The SCF modular, versatile and evolutionary design allows also for the laboratory characterization of Laser Altimetry (LA) investigations of relaxation time, optical FFDP and WFI; orthogonal laser polarizations [1].
moon SUrface Simulants (mSUSI), in place of CCRs. Laser altimetry has been and is an important tool in the exploration and planetary _ _ _ _
science of Mars (as shown by the past Mars Orbiter Laser Altimeter, MOLA, onboard the Mars Global Surveyor), Mercury (see the current Now Upgradmg SCF_LAB with 1064 nm laser and OptICS to characterize IR laser
Mercury Laser Altimeter, MLA, onboard MESSENGER) and the Earth’s Moon (see the current Lunar Orbiter Laser Altimeter, LOLA, onboard aItimetry

the Lunar Reconnaissance Orbiter). _ - _
The SCF is operated in an infrastructure owned by INFN-LNF, the SCF LAB, which includes a dedicated clean room of class 10000 or Now evaluating new, optimized KPIs to characterize mSUSIs
better. Our key experimental innovation is the concurrent and integrated measurement and modelling of the optical Far Field Diffraction
Pattern (FFDP) and the temperature distribution of CCRs/mSUSIs, under thermal conditions produced with a close-match solar simulator.

The apparatus includes infrared cameras for non-invasive thermometry, CCR/mSUSI thermal control and real-time CCR/mSUSI movement e T
to simulate satellite/mSUSI orientation with respect to solar illumination and laser interrogation beams. Demo of SC F_LAB Capabllltles- Measvred(zmpefatures _ _
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These Capablll’Fle§ proylde unique pre Iau.nch _perforrpance valll.datlon an.d a postgrlorl characterization of as: built/in-flight performance of Galileo IOV: full. 7-hour. orbital test inclination) _ _
LLR/SLR/LA missions, including investigations in daylight conditions. To give a feeling of the novelty and effectiveness of the SCF, results of ’ ’ 2 probes on CCR housing | N -
selected SCF-Test of CCRs are presented, including the SCF-Test of the first four Galileo In-Orbit Validation (IOV) satellites recently done of Sunrise. Earth shadow. Sunset [3] - 2 probes on Al housing T y /S
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for ESA. We are constantly upgrading the SCF _LAB. In fact, we are now procuring a vibration-insensitive Wavefront Fizeau laser _ ;ﬁ‘;‘r’ﬁe‘r’:gl:nzas;ifif £ N
Interferometer (WFI) to be used concurrently to CCR FFDP/temperature measurements, and a new close-match solar simulator (our GCO: GNSS orbit whose angular momentum is the outer CCR face ; * - L
second). | | orthogonal to the Sun-Earth direction Note the very large o;/ a _Efﬁtfﬁfﬁ;ﬁl?fg 3}
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