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Please use the arrows and filter boxes below to sort or filter the table. The search bar on the right can be employed to look for targets that may have already been observed by a previous program.

10 ~ | entries per page

TrExoLiSTS: Transiting Exoplanets List of Space Telescope Spectroscopy

Welcome to TrExoLiSTS! This table contains spectroscopic time series observations of transiting exoplanets made and/or planned with all instruments on the JWST.

Table download: CSV and TXT
Documentation: ISR, RNAAS and arXiv

Last update: Thu Feb 22 00:00:03 2024

For questions, or to report issues, please contact Nikolay Nikolov at: nnikolov@stsci.edu

Links to: TrExoLliSTS: HST and DIExoliSTS: JWST
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The Cosmic Shoreline

NN
O 1 ] | 1 I | 1 ] 1 ] ] 1 1 1 ]
- /
'g /
L '—Q / -
o v Mercury /
o ¢
4 *Vegnus
E \ Ear:l;h —
O K
1 - g
x |
3 O -
L - .
= Jupiter ¢
S o
L=, Saturn e -
(n -
0 - Uranus
5 o Neptune ¢ -
0 T
o
W«
|
O [ [ [ [ [ [

1 10

. Zahnle & Catling, 2017, Ap), 843, 122
Escape Velocity (km/s) Roettenbacher & Kane, 2017, Ap), 851, 77



ROCKY EXOPLANET TRAPPIST-1b

DAYSIDE TEMPERATURE COMPARISON

MIRI | F1500W

Earth Measured

-400°F -200°F

TRAPPIST-1 b Measured

Mercury Measured

100 K 200 K

“The most straightforward interpretation
is that there is little or no planetary
atmosphere redistributing radiation from
the host star and also no detectable
atmospheric absorption from carbon
dioxide (CO2) or other species.”
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Dark surface, no atmosphere,
no redistribution of heat

SPACE TELESCOPE
Greene et al. 2023, Nature, 618, 39



ROCKY EXOPLANET TRAPPIST-1¢c

EMISS'UN SpECTRA MIRI | Time-Series Photometry (F1500W)

R

& Measurement

| Simulated spectrum: Thin carbon dioxide atmospheare with no clouds
| Simulated spectrum: Bare rocky surface with no atmosphere (ultramafic rock)

[ Simulated spectrum: Thick carbon dioxide atmosphere with sulfuric acid clouds (Venus-like)

007 —

=
Bl

(eclipse depth)

Brightness of Light Emitted by the Planet

; !...._

I I T I T 1
B 10 12 14 16 13

Wavelength of Light
(microns)

. WEBB

SPACE TELESCOPE
Zieba et al. 2023, Nature, 620, 746



No atmosphere, or consistent with no atmosphere ...

* G) 1132 b: (Rp = 1.192 RE, Fp = 19.2 FE, Host = M4.5 V)
https://ui.adsabs.harvard.edu/abs/2025A])....170..205B/abstract

* G) 1252 b: (Rp = 1.193 RE, Fp = 232 FE, Host = M3 V)
https://ui.adsabs.harvard.edu/abs/2022Ap)...937L..17C/abstract

* G) 3929 b: (Rp = 1.09 RE, Fp = 17.3 FE, Host = M3.5 V)
https://ui.adsabs.harvard.edu/abs/2025arXiv250812516X/abstract
e LHS 1140 c: (Rp = 1.27 RE, Fp = 5.3 FE, Host = M4.5V)
https://ui.adsabs.harvard.edu/abs/2025arXiv251011397R/abstract
https://ui.adsabs.harvard.edu/abs/2025A%26A...701A..25F/abstract
e LHS 3844 b: (Rp = 1.30 RE, Fp = 70.1 FE, Host = M5 V)
https://ui.adsabs.harvard.edu/abs/2019Natur.573...87K/abstract
https://ui.adsabs.harvard.edu/abs/2020PS).....1...36K/abstract
e LTT 1445 A b: (Rp = 1.34 RE, Fp = 5.7 FE, Host = M3 V)
https://ui.adsabs.harvard.edu/abs/2025A)....169..311W/abstract

e LTT 3780 b: (Rp = 1.325 RE, Fp = 111 FE, Host = M4 V)
https://ui.adsabs.harvard.edu/abs/2025A)....170..240A/abstract

* TOI-1468 b: (Rp = 1.401 RE, Fp = 36.4 FE, Host = M3 V)
https://ui.adsabs.harvard.edu/abs/2025A%26A...698A..68M/abstract
e TRAPPIST-1 b: (Rp = 1.116 RE, Fp = 4.153 FE, Host = M8 V)
https://ui.adsabs.harvard.edu/abs/2023Natur.618...39G/abstract

e TRAPPIST-1 c: (Rp = 1.097 RE, Fp = 2.214 FE, Host = M8 V)
https://ui.adsabs.harvard.edu/abs/2023Natur.620..746Z/abstract
e TRAPPIST-1 d: (Rp = 0.788 RE, Fp = 1.115 FE, Host = M8 V)
https://ui.adsabs.harvard.edu/abs/2025Ap)...989..181P/abstract

e TRAPPIST-1 e: (Rp = 0.920 RE, Fp = 0.646 FE, Host = M8 V)
https://ui.adsabs.harvard.edu/abs/2025Ap)...990L..52E/abstract
https://ui.adsabs.harvard.edu/abs/2025Ap)...990L..53G/abstract




No atmosphere, or consistent with no atmosphere ...

* G) 1132 b: (Rp = 1.192 RE, Fp = 19.2 FE, Host = M4.5 V)
https://ui.adsabs.harvard.edu/abs/2025A])....170..205B/abstract

* G) 1252 b: (Rp = 1.193 RE, Fp = 232 FE, Host = M3 V)
https://ui.adsabs.harvard.edu/abs/2022Ap)...937L..17C/abstract

* G) 3929 b: (Rp = 1.09 RE, Fp = 17.3 FE, Host = M3.5 V)
https://ui.adsabs.harvard.edu/abs/2025arXiv250812516X/abstract
e LHS 1140 c: (Rp = 1.27 RE, Fp = 5.3 FE, Host = M4.5V)
https://ui.adsabs.harvard.edu/abs/2025arXiv251011397R/abstract
https://ui.adsabs.harvard.edu/abs/2025A%26A...701A..25F/abstract
e LHS 3844 b: (Rp = 1.30 RE, Fp = 70.1 FE, Host = M5 V)
https://ui.adsabs.harvard.edu/abs/2019Natur.573...87K/abstract

https://ui.adsabs.harvard.edu/abs/2020PS).....1...36K/abstract

e LTT 1445 A b: (Rp = 1.34 RE, Fp = 5.7 FE, Host = M3 V) SEPTEMBER 9,2025 | 7 MIN READ
httpS://Ul-adsabs-harvard.edU/abS/ZOZSAj..-.169..311W/ab5tract Hints of Atmosphere on Earth_Sized Exoplanet
Raise Hopes for Life

e LTT 3780 b: (Rp = 1.325 RE, Fp = 111 FE, Host = M4 V)
https://ui.adsabs.harvard.edu/abs/2025A)....170..240A/abstract

* TOI-1468 b: (Rp = 1.401 RE, Fp = 36.4 FE, Host = M3 V) A monumental sign of an atmosphere on TRAPPIST-1e could be the precursor
https://ui.adsabs.harvard.edu/abs/2025A%26A...698A..68M/abstract to finally finding a living world around another star

* TRAPPIST-1 b: (Rp = 1.116 RE, Fp = 4.153 FE, Host = M8 V) ' ) )

https://ui.adsabs.harvard.edu/abs/2023Natur.618...39G/abstract BY JONATHAN O'CALLAGHAN  EDITED BY LEE BILLINGS
e TRAPPIST-1 c: (Rp = 1.097 RE, Fp = 2.214 FE, Host = M8 V)
https://ui.adsabs.harvard.edu/abs/2023Natur.620..746Z/abstract ¥y Edwin Kite
* TRAPPIST-1 d: (Rp = 0.788 RE; Fp = 1.115 FE; Host = M8 V) ‘*-w @edwinkite.bsky.social
https://ui.adsabs.harvard.edu/abs/2025Ap)...989..181P/abstract _ _
« TRAPPIST-1 e: (Rp = 0.920 RE, Fp = 0.646 FE, Host = M8 V) That's not what the papers say. Glidden et al. write, "Both a bare
https://ui.adsabs.harvard.edu/abs/2025Ap)...990L..52E/abstract rock and an N2-rich atmosphere provide adequate fits to the
https://ui.adsabs.harvard.edu/abs/2025Ap)...990L..53G/abstract data." That's not "hints of an atmosphere," any more than flipping

a coin and covering it with my hand is "hints of heads."

September 10, 2025 at 4:55 AM



Atmosphere detected!

* TOI-561 b: (Rp = 1.397 RE, Fp = 4709 FE, Host = G9V)
https://ui.adsabs.harvard.edu/abs/2025arXiv250917231T/abstract

100% Rock vapor
100% H,0O

0.1% H>0 + 99.9% O,
50% H,0 + 50% CO»
Eureka

ExoTiC JEDI 1

ExoTiC JEDI 2

Bare rock

£
Q
jo 8
S
w0
L
—
Q.
L

4.0
Wavelength (um)

Potential water worlds

e LHS 1140 b: (Rp = 1.73 RE, Fp = 0.43 FE, Host = M4.5 V)
https://ui.adsabs.harvard.edu/abs/2021A)....161...44E/abstract
https://ui.adsabs.harvard.edu/abs/2024Ap)...960L...3C/abstract
https://ui.adsabs.harvard.edu/abs/2024Ap)...968L..22D/abstract
https://ui.adsabs.harvard.edu/abs/2024Ap)...970L...2C/abstract

e K2-18 b: (Rp = 2.37 RE, Fp = 1.0 FE, Host = M2.5 V)




The Cosmic Shoreline (again)
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Where should we direct our efforts next?

Reminder: Transmission Spectroscopy Metric

RS T
TSM = (Scale factor) X > X 10773,
M, R

NASA Exoplanet Archive, exoplanetarchive.ipac.caltech.edu, 2025-10-16 13:07:09

Rp = planet radius

Mp = planet mass

Teq = planet equilibrium temperature
R* = stellar radius

mj = ] band magnitude

10
J (2MASS) Magnitude

Kempton et al. 2018, PASP, 130, 114401



Some random thoughts ...

1. Are we running out of JWST targets? The transit method is biased toward faint stars to overcome
transit geometric probability. “To first order, the transit method detects nothing.”

2. Should we dive deeper on the TRAPPIST-1 system? TRAPPIST-1e remains unresolved, as do the
farther planets, but are dramatically more observationally/expensive.

3. Are we starting to see an answer to a fundamental planetary science question: Can terrestrial
planets around M dwarfs sustain secondary atmospheres over Gyr time scales?

4. Should the community continue to burn the remaining precious JWST time on M dwarfs? Should
we pivot to focus on sub-Neptunes?

5. This work re-emphasizes the importance of the axis of time in the context of planetary evolution.
This is especially true for M dwarfs, which tend to be old. E.g., TRAPPIST-1 age is 7.6+2.2 Gyr.

6. More work is needed on characterizing M dwarfs, particular age determinations and the UV/XUV
flux environment for planets around M dwarfs during the first Gyr.

7. Further complementary work is needed regarding atmospheric photochemistry, atmospheric
loss, and degassing lifetimes for M dwarf planets.

8. In addition to host star spectral type, atmospheric retention may also be sensitive to disk
longevity, migration, and final orbital architecture with respect to volatile delivery.

9. Important to note that, in many cases, the word “consistent” is doing a lot of heavy lifting!



Some random thoughts ...

1. Are we running out of JWST targets? The transit method is biased toward faint stars to overcome
transit geometric probability. “To first order, the transit method detects nothing.”

2. Should we dive deeper on the TRAPPIST-1 system? TRAPPIST-1e remains unresolved, as do the
farther planets, but are dramatically more observationally/expensive.

3. Are we starting to see an answer to a fundamental planetary science question: Can terrestrial
planets around M dwarfs sustain secondary atmospheres over Gyr time scales?

4. Should the community continue to burn the remaining precious JWST time on M dwarfs? Should

we pivot to focus on sub-Neptunes? WHATEVER HAPPENED HERE
5. This work re-emphasizes the importance of the axis of time in the context of planetary evolution. W s A

This is especially true for M dwarfs, which tend to be old. E.g., TRAPPIST-1 age is 7.6+2.2 Gyr. .\f ' 2 .

6. More work is needed on characterizing M dwarfs, particular age determinations and the UV/XUV /%‘\'
flux environment for planets around M dwarfs during the first Gyr. (I THINK WE MISSED IT 6

7. Further complementary work is needed regarding atmospheric photochemistry, atmospheric
loss, and degassing lifetimes for M dwarf planets.

8. In addition to host star spectral type, atmospheric retention may also be sensitive to disk
longevity, migration, and final orbital architecture with respect to volatile delivery.

9. Important to note that, in many cases, the word “consistent” is doing a lot of heavy lifting!
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