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The SNSV Scheme

e QOiriginal paper: Stankus et al. (2022) Open

Journal of Astrophysics doi:10.21105/astr0.2010.09100

e Two stations with no optical connection

o Longer baselines, higher precision

e Astrometric measurement (dynamic)
o Parallax distance measurement
o Exoplanet-induced stellar reflex motion
o Stellar spin axis (photocenter movement)

o uHz gravitational wave detection
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SNSV Scheme: Tabletop demonstration
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LinoSPAD2 Fast Spectrometer

e LinoSPAD2: 1x512 linear array of
Single-Photon Avalanche Diodes (SPAD)

Made by EPFL in Switzerland

~50ps RMS timing resolution (single photon)
Low dark count rate

Room temperature operation

e Dual spectrometer key to spectral binning
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LinoSPADZ2 Fast Spec.: Multifrequency HBT

e Simultaneous detection of HBT for 5 Neon lines Ferrantini et al, 2024
https://doi.org/10.48550/arXiv.

e Disambiguate from crosstalk via delay fiber . unseiayes - petayea 2406.13959
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LinoSPADZ2 Fast Spec.: Multifrequency HBT
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Collecting Single-mode Starlight o

F/7 achrom. refractor

e Require light in same spatial mode => single-mode fiber 5.4 PG s

515nm laser

515 +/- 0.5 nm filter

e First-order adaptive optics correct for atmospheric PSF | &imoonsersa

AO-corrected

pOSition movement data receiver

Control data
receiver

\ Se|
o  Controlled with Anyloop, an open-source control loop software avvioop Ao ., TP A=l 60 mm P ens’
(https://github.com/cdgp/anyloop) B R

e Mirrorcle fast steering mirror T

https://mirrorcletech.com/pdf/DSFE/Mirrorcle MEMS_Mirrors_-
Datasheet A5L2.2-6400.pdf
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Ground Tests with Artificial LED “Star”

e ‘“Artificial star”: D=50um fiber emitting filtered & polarized
light from a red LED

o Alluxa ultranarrow filter 656.4nm, FWHM 0.1nm

e Collect light onto two 50um fibers into ThorLabs SPADs

e Successful HBT measurement of fiber size

Baseline vs. Visibility (ODR) ~ F(x; A, 6|A) = A[%]Z

Best fit
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Conclusion

e Intensity Interferometer for wide-angle precision astrometry

o Requires no optical connection between stations

Source 1 O ' : ‘ Source 2

o Offline analysis

o Improved baselines
o  Simplicity and scalability

e Active research:
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o  Broadband HBT measurement L St || g

o First-Order Adaptive optics
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