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OVERVIEW We present some of the key functions of a setup aimed at measuring the Tilt-To-Length (TTL) coupling on the LISA optical benches
It Integrates off-the-shelf components, a metallic breadboard, servo-loops and position memories for beam alignments and obtained straightforward alignments with submicrometric accuracy

The setup demonstrates an optomechanical stability better then a few microns (130 hours), compliant with the specifications for LISA

| - LISA mission for Gravitational Waves (GW) detection and TTL coupling

Laser ranging between Free-Falling Masses in space (FFM), 2.5 Mkm length optical link, it targets ~ few picometer /vVHz

Il - LISA optical bench

Heterodyne detection of the optical phase between the incoming & local beams attached to the far / local FFM’s 0 Aimed at detecting the Opt. Path Length “Input pupil’-to-FFM (“8¢* in rad)
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Specification: Rx = (05~ 150 prad) x sin(2.m. few Hz.t), Pivot point centring accuracy < 15 um, TTL @ FOGOB pupil accuracy < 10 pm/rad, over days. Std(TTL) < 10" m/rad for few minutes trends
Rx flattop intensity profile
V - FOGOB demonstrator - Detection scheme
Heterodyne detection scheme, data of interest:: ¢ = Rx-to-LO 1 MHz beat phase @ +
—d
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VI - FOGOB demonstrator - Flattop generation / Beam alignment Ctrl / Mechanical Stability
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- Intensity variations < 3 % P.V. over 3 mm —>Submicrometric & fast alignements (< 60 sec) at
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VIl - Conclusion
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= 1.2/ Expected TTL induced by a QPD shift (simulation) _ _ o _

= - Compliant with the FOGOB specifications
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ool 10 ‘ -g e Sub-micrometric and straightforward beam alignements
? N M | o) » Operated with of-the-shelf components, in a « standard » Laboratory environment
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« Missing
o Flattop integration
. . . . . . o TTL meas. @ output pupil
e et P Shif:(m) 1-5X10_52 ®) measured at the “Rx-to-LO” QPD, rather than at the output pupil
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