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The EXOWIND Program

anr:,.. Tea Peried Radus Tetr Tamsit N - Scaled Total | [ENICEUTIVICELIDY
HAT-P-70b | 2552 2.7  1.87 8450 3,48 2 155 8,96
TOI-1518b | 2492 1.9 187 7300 2,74 2 0.99  7.48
KELT-20b | 2255 3.5  1.741 8720 3,10 1 1.6 4,1
KELT-7b | 2049 27 153 6789 351 4 0.85 18,04
KELT-4Ab | 1821 2.9  1.699 6206 3,46 4 09 17,84
. - - ® Gemini North : 8 meter
Goal : Investigate winds of e MARGON.X : Optical
(Ultra) Hot Jupiters spectrograph

eHigh Resolution ~ 80 000
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—|—|—> De Lia et al., in
589 nm Wavelength 590 nm review

Echelle grating : only showing 1 out of 61 orders
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Data reduction
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Telluric correction with Molecfit
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Detection of Sodium
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We already see the planet features in absorption
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Species Templates
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Single lines are usually not seen directly
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maps

Time

De Lia et al., in Radial
eview -100 km/s 100 km/s velocity
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— v,,, Maps

Integration along circular orbits :
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K, — vy, detection maps

De Lia et al., in Radial
eview -100 km/s 100 km/s velocity
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Detection maps

10 detections at 5 sigma

Chemical diversity of Ultra
Hot Jupiters

DeLiactal, in See also WASP-121b (Prinoth+ 2025) or

vos (kmjS) v (kms) WASP-76b (Kesseli+ 2022)
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A whole lotta dynamics
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All species are shifted... but not the same way !
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Goal of this work

Can we quantitatively measure the
vertical gradient of wind using
high-resolution spectroscopy ?
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Vertical variation of winds

Molliere+ 2019 Seidel+ 2025
Morning segment T~

Transmission contribution function
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At low resolution : we know species Seidel+ 2025 :
probe different pressures Vertical information exists in High-Res
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Pressure-velocity profile

5, , De Lia et al., in
D> SN review

10—5 _

Wind speed seems to decrease

with altitude

p—t
=
N

Pressure (Bar)

KELT-20b orbital configuration limits biases :

-‘- 1 e Low rotational velocity of =2 km/s

1-2- + e Aligned system with low impact parameter b = 0.5
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Separating spectral lines
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Kesseli+ 2024, Kempton & Rauscher 2012 :
Splitting lines in templates

Ny\fj\w
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De Lia et al., Iin

review

Separating spectral lines

Fe

0.126 -

Threshold

20

The detection shape
changes !

Weak lines probe
higher velocities
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Separating spectral lines
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Pressure-velocity profile

De Lia et al., In
WP F P Acke review

} Two complementary methods :

® Different species probe
different heights

\//10—4;

It

10—3;

11']' ¢ Single species can also
probe different heights
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Pressure-velocity profile

. De Lia et al., In
QY F P ACkeS review
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Magnetic Models

Komacek & Showman 2016 Koll & Komacek 2018
| = Dayside
_3f| == Nightside
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Force balance : Energy balance :
Magnetic drag = Geopotential gradient Magnetic dissipation = Heat engine work
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Pressure-velocity profile

Simple magnetic models allow
to reproduce the trend

De Lia et al., In
S ' ’
QTGO Ak review

1075 - = M agnetic force balance KS16
== Magnetic energy balance KKI18
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These models have limitations :

e Simplified 1D models

10—3 _

® No full MHD equations
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Conclusion

Qz;ogso’nzl{) ;’é Astrophysics manuscript no. output ©ESO 2026 Q@% C)& C)@/ QC&Q’é\ De Lrlea\”e;\zl, n
| 1077 1 = \agnetic force balance KS16
= Magnetic energy balance KK18
Vertical wind shear hints at magnetically damped circulation on the
Ultra-Hot Jupiter KELT-20b
V. De Lia', V. Parmentier'", J.V. Seidel "2, R. Van Den Broeck', H. Beltz?, B. Prinoth*>, T. D. Komacek®,
E.Rauscher’, T.Hood', J. L. Bean®, M. Brogi”* '°, A. Simonnin’, and L. Pino'’

e High resolution allows to get the =0

vertical wind structure

ol

e Both single species and multi-species

can lead to estimation of the vertical |

wind shear .
e Hints at magnetically affected -

. . . . 0 2 4 0 8 10 12
circulation, but models are limited vy (k)
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Model parameters
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We likely constrain the gradient of ionization in the atmosphere
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Contribution functions

Weak Strong
feature feature

We can estimate the pressure layers that contribute to the
Doppler shift
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Contribution functions

Reference Same, with Layer
simulation P layer = U contribution
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Contribution functions
CCF
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Contribution functions
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