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o disc-driven migration should result in low obliquities. | S : | | RVs using TLCM

o dynamical migration should result in high obliquities. f W | (Csizmadia 2020)

e The stellar obliguity or spin — orbit angle is a key tracer of migration \ Fitting new data
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e Tidal Interactions between the planet and the star’s convective
envelope act to erase this primordial obliguity, If the planet is close
enough to the star: HJs aligned around cool stars (Winn et al. 2010). | T CORALIE -+
e Tides have a very strong dependence on the star — planet separation WASP-162 b | ' ‘ '
(e.g. Jackson et al. 2008). e« P=960d
o warm Jupiters too distant to be re-aligned by tides (unlike HJs). (HeIIi.er et al. 2019b)
e (Holt)-Rossiter-MclLaughlin effect (Holt 1893, Rossiter 1924, McLaughlin . Simultaneoﬁs ’
1924) allows the measurement of the sky-projected obliquity, A (Fig. 1). shotometry from

TRAPPIST-South.
e Seems to be aligned.
e A=0°%15°
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e The existing sample of WJs with measured obliquity is small /15 ESPRESSO |+ | -1, TOI-1842 b
o fewer Ws are known (harder to detect than hot Jupiters [HJs], | 11, (] le P=957d
particularly from the ground) - see Fig. 2. '_ 3 il B (Wittenmyer et al. 2022).
o difficult to schedule RM olbservations (typically <1 chance per year | sl is Simultaneous
per observatory). ohotometry from
o from first WJ obliquity measurement (Cochran et al. 2008) to 2023: LCOGT (not shown).
14 systems measured. Significant
o recently, TESS has discovered many new Hot Jupiters | | misalignment.
Wls, ripe for obliquity measurements! T 1N : A = -57° + 5°
il | [ it ] e | Consistent with

. . TESS f - a — vsini = 6.9 + 0.4 km/s )
Fig. 2 - Comparison of the number Warm % | | Hixenbaugh et al.
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of known HJs and WJS, discovered Jupiters \-o.oz ~0.015 ~0.01 ~0.005 . . . . (2023) _68.10 _|_2'|.20 _14070
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by TESS and by other means. Data Orbital phase
are from the NASA Exoplanet
Archive (2024 May)

TOI-481 b Ot 7

e P=1033d
(Brahm et al. 2020).
No simultaneous
Our survey photornetry
(technical problems).
Possible significant
misalignment, but
e Monitoring programme with the VLT/ESPRESSO (112.2617, PI: Smith) inconclusive. | e S |
to measure RM effect for more W3s. Ist half of transit will . ..o | ersas
e Unbiased sample of Ws: be observed in late | | | [ ] o
o ESPRESSO capable of measuring at low vsini 2024. Km 0015 001 -0005
o Not restricted to short transits that fit into a single night: 2x
oartial RMs possible
No preference for single Name P/d | Tg/K V-mag
or multi-planet systems TOI-2158 b 8.60 5673 10.9 .
e 11targets with no previous WASP-185 b 9:99 >900 1.0 C I
obliquity measurement. Uellgz o el 26210 s onc USIons
e Simultaneous photometry ol 9.97 6230 9.8

for ephemeris refinement & = WASP-162b 9.62 5300 12.2 | |
stellar activity monitoring TOI-481 b 10.33 5735 10.0 First results show two aligned WJs, and at least one (probably two)

with NGTS. HATS-17 b 16.25 5846 12.4 misaligned systemes.

TRAPPIST-South (M. K2-99 b 1825 6069 11.2 Larger sample could reveal tr.ends With stel.lar type, multipli.city, etc.,
Timmermans), LCOGT (D.R. TOI-5153 b 20.33 6300 11.9 and whether HJ.'? and WJS r.n.lgrated YVIth different mechanisms.
Anderson). TOI-216 ¢ 3455 5026 12.4 More warm Jupiter obliquities coming soon!

Northern ta rgets with NGTS-20 b 54.19 5980 11.2
TNG/HARPS-N (via Our ESPRESSO targets. References
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