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CUTE is so much more than just 
exoplanets:  Science highlights from 

years 3 and 4 of NASA’s first UV 
astronomy smallsat

Arika Egan, JHU/APL

Kevin France, Dolon Bhattacharyya, Pat Behr, CU/LASP
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CUTE Mission Primer: Transmission spectroscopy for 
atmospheric characterization 
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The (N)UV is important!!!!
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WASP – 178b – Lothringer et al. 
2022

WASP – 189b – Sreejith et al. 2023

• UV transmission spectroscopy is sensitive to

• light-weight ions in the upper atmospheres, that 
are potentially entrapped in an outflowing 
atmosphere

• Hazes, aerosols, evidenced as a scattering slope

• The middle to upper layers of atmospheres, 
essential to producing a wholistic picture of 
exoplanet atmospheres and star/planet 
interactions
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CUTE Mission Primer: Transmission spectroscopy for 
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• At least 46 known UHJs (Teq > 2000K)
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CUTE Mission Primer: Transmission spectroscopy for 
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• At least 46 known UHJs (Teq > 2000K)
• Goes up to 223 if you include warm Neptunes, 

some of which exhibit evaporation

Ehrenreich et al. 2015, Bourrier et al. 2016
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CUTE Mission Primer: Transmission spectroscopy for 
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• At least 46 known UHJs (Teq > 2000K)
• Goes up to 223 if you include warm 

Neptunes, some of which exhibit 
evaporation

• Could spend N * 5 
HST orbits (200 –
1200, or more!)

• Or you could 
dedicate an 
experimental 
mission!

Enter 
CUTE!
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• NASA’s first NUV CubeSat for 
Astrophysics

• NUV spectrograph packaged in a 
6U CubeSat
• 2479 – 3306 Å 

• Launched September 2021
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CUTE Mission Primer: Transmission spectroscopy for 
atmospheric characterization 

France et al. 2023 AJ 165, 63F
Egan et al. 2023 AJ 165, 64E
Sreejith et al. 2023 ApJL 954 L23 : WASP-189b
Egan et al. 2024 AJ 168 108 : KELT-9b
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CUTE Performance and orbit 
evolution
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• Re-entry predicted to be in the 3rd quarter 
of 2026

• This would be nearly 5 years! 
• Up to 7.2x longer than original 8 

months baseline

• Effective area has fallen by about 
56% 
over 4 years since launch
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CUTE observations of 
KELT-20b
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• 3 transits of KELT-20b observed in 
2023 between July and October

• NUV Coadded transit depth
• 2.337 +-/ 0.24 %

Behr, Patrick et al., submitted to AJ
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CUTE observations of 
KELT-20b
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• 3 transits of KELT-20b observed in 
2023 between July and October

• NUV Coadded transit depth
• 2.337 +-/ 0.24 %
• Optical ~ 1.6 %

• Including HST/COS FUV spectra
this is the first FUV-Optical
transmission spectrum for a
hot Jupiter

Behr, Patrick et al., submitted to AJ
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CUTE eyes Alpha 
Centauri A
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Observation Dates: 27 April, 2024 – 1st June, 2024
We have 5 weeks of observations at almost weekly cadence with one missing week between 4th May 
and 18th May
Observation Dates: 27th April, 2025 – 29th June, 2025
We have 10 consecutive weeks of observations at a weekly cadence with no gaps
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CUTE eyes Alpha 
Centauri A
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• Can estimate the Alpha Cen. Rotation period to 
22.3 days

• This is in line with IUE NUV measurements of 23 
+5/-2 days

• Dolon Bhattacharyya & students 



Arika Egan   |   October 8th, 2025    |    NUVA 

Lessons from CUTE

• Small satellites are well-suited to 
niche science questions with lots of 
targets to observe
• Great for population studies!
• Great for “low-hanging” fruit
• Great for student training

• Great for trying it again! Lessons-
learned deserved to be applied in a 
relevant environment!
• Especially if all the fruit hasn’t been 

picked!
• Especially if the fruit options grow!
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• Additional Lessons-learned papers
• Egan et al. 2022, Proc of SmallSat
• Patton et al. 2024, JATIS 10, 3


