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Distance to host star

Earth

See Owen & Wu (2013), Lopez & Fortney (2013), Mazeh 
et al. (2016), Fulton et al. (2017), Rogers et al. (2021)
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GJ 436b
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HD189733b
HD209458b

GJ436b

HD63433

5 published Lyman-alpha detections

GJ3470b



17

It is still difficult to predict which exoplanets are 
undergoing measurable mass-loss

Because it is difficult to observe directly

And complicated to model



18

It is still difficult to predict which exoplanets are 
undergoing measurable mass-loss

Because it is difficult to observe directly

And complicated to model



19

Radiation pressure Stellar wind ram pressure

Energetic Neutral Atoms (ENAs)

What accelerates the neutral hydrogen?
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McCann et al. (2019)
Stellar wind sculpting post-transit tails

see also MacLeod & Oklopčić (2021)
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WASP-107b’s tail observed at 10830 A with Keck/NIRSPEC
Spake, Oklopčić & Hillenbrand (2021)

(2020)

See also Kirk et al. (2020), Z.J. Zhang+(2023)
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McCann et al. (2019)

Owen et al. (2022)
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14%

Geostationary Operational Environmental Satellites (GOES) 1–15

Extreme Ultraviolet (EUVS)
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HD 209458 A
Prot = 10.65±0.75 d (Bonomo+2017)
Naive ΔLya flux in 8 hours: 1%
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Evidence 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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19 helium detections

Orell-Miquel et al. (2024)
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Zhang et al. (2023)
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No Hubble Ly-α observations 
during SAA crossings

ESA
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Science Mission Launch: 2028, duration 2 years

Imaging FOV 3.5° x 3.5°

Image Quality (HPD) < 2.25″
Imaging Bandpass FUV: 1390–1900 Å


NUV: 2030–2700 Å
Sky Survey Depth > 25.8 mag (FUV and NUV)

Spectrograph 2°-long slit, multiple widths

Spectrograph Bandpass 1150–2650 Å

Spectrograph Resolution R > 1000

Orbit Elliptical 17 RE x 59 RE, 13.7 days

Instantaneous Sky Accessibility > 70%

Average ToO Response < 3 hours
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