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What accelerates the neutral hydrogen?
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Stellar wind sculpting post-transit tails
McCann et al. (2019)
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stronger stellar winds
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WASP-107b’s tail observed at 10830 A with Keck/NIRSPEC
Spake, Oklopc¢ic & Hillenbrand (2021)
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It is still difficult to predict which exoplanets are
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Because it is difficult to observe directly

And complicated to model

25



Side on view of orbital plane
(Transit view)

Increasing ionization fraction

=: Pecreasing Lyman-a optical depth

Star

Owen et al. (2022)
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McCann et al. (2019)
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E. Schreyer
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Geostationary Operational Environmental Satellites (GOES) 1-15
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D 209458 A
rot =10.65+0.75 d (Bonomo+2017)
j3ive ALya flux in 8 hours: 1%

31



Raw Vidal-Madjar+2003 data, visit 1 orbit 1
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counts

raw photon counts, VM data, V1 expl

70

60 -

50 -

40 -

30 -

20 A

10 A

1200

1210 1220 1230 1240
wavelength [Angstroms]

1250

33



Flux

le—14

EDGE EDGE

3.0 -

2.5 A

2.0

1.5 -

1.0 -

0.5 -

0.0 =™

—0.5 A

—1.0

/
‘}_.,//

A

________.._y

1214.0

1214.5 1215.0 1215.5 1216.0 1216.5 1217.0

Wavelength [Angstroms]
34



HST GO 17094 Pl:Spake
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HST GO 17094 Pl:Spake
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HST GO 17094 Pl:Spake
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HST GO 17094 Pl:Spake
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HST GO 17094 Pl:Spake
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Fvidence for HD209458b’s double Lyman-alpha tail

Validates 3D star-planet mass-loss models

Which we can now use for better star+planet mass-loss
measurements
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Orell-Miquel et al. (2024)
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Top down view of orbital plane

Star

Radial acceleration by stellar wind

Owen et al. (2022)
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No Hubble Ly-a observations
during SAA crossings
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Scienge/ﬂlissio

Launch: 2028, duration 2 years
Imaging FOV 3.5° x 3.5°

‘/Image Quality (HPD)

< 2.25"

Imaging Bandpass

FUV: 1390-1900 A

Sky Survey Depth

> 25.8 mag (FUV and NUV)

Spectrograph

2°-long slit, multiple widths

Spectrograph Bandpass

1150-2650 A

Spectrograph Resolution

R > 1000

Orbit

Elliptical 17 Re x 59 Rg, 13.7 days

Instantaneous Sky Accessibility

> 70%

Average ToO Response

< 3 hours

47



1.2

1.0

0.8

0.60-

0.4

0.2

0.0

1

Lyman-a absorbed blue wing [-120, -40] km s~

----------------------------------------------------------------------------------------------------------------

¢ Dos Santos+ 2019

GJ 436b Lavie+ 2017

—~10 0 10 20 30 40

Phase (h)
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