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Cold Jupiters big science question:

How do they form so far out?

Out here, time to form a

) . core > disk lifetime!
Planetesimal accretion
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FORMATION VIA SCATTERING
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INCLINATION AND ECCENTRICITY ARE CORRELATED
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WE NEED BETTER ASTROMETRY TO CONSTRAIN ORBITS
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GRAVITY INSTRUMENT
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Astrometric precision: ~10 pas
Spectral resolution: Up to R ~ 4000



USING HIGH RESOLUTION RV DATA CAN BREAK THIS

DEGENERACY
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Wavelength coverage:
0.95t0 5.3 um (Y to M
band)

Spectral resolution: Up to

R~ 100,000
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GQ Lup B DATA

Astrometry data from NACO, SPHERE, ALMA,
New data from GRAVITY

RV (GH) = 2.03 = 0.04 km/s (CRIRES+)
Gonzalez Picos et al., 2025
RV (GL)= 2 £ 0.4 km/s (CRIRES) [Adopted]
Schwarz et al., 2019
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GL (adopted)
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Conclusions

* QOur orbit fit solution of GQ Lup B support formation via cloud
fragmentation.

* Orbital alignment of GQ Lup B and C suggests co-formation in the same disk

* A combination of high precision astrometry and high-resolution RVs allows us
to constrain dynamics of wide separation companions for the first time. Future
work to apply this to more systems and study them at a population level.

THANK YOU! , — <
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