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Stellar Effect (XUV)
on Exoplanet

e Planetary atmospheric evolution is linked to XUV

(e.g Watson+1981, Lammer+2003, Baraffe+2004, Erkaev+2007, Poppenhaeger+ 2020)

e Flares impact on exoplanet conditions

(e.g. Gudel+ 2002, Segura+2010)
e Stellar XUV radiation catalyzes prebiotic chemistry

(e.g. Ranjan& Sasselov2016)

e X-rays trace magnetic structure (magnetosphere)
(e.g. Branduardi-Raymont 2018, Guo+2021)
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Detection of Molecules in
Exoplanet Atmospheres

Possible causes of featureless
Cloud and Haze
Instrument limit/sensitivity
Stellar Effect

25 Years of Chandra Science | Dec. 2024

LTT9779b @

HAT-P-26 b @
HD 106315¢c @
HAT-P-11 b !
T[E\—bﬁi’ b ®
' b

G 9827d @ ]
HD 31€

TOI-270d @
K2-18 b @
LH51140b @

LTT 9779b @

HD 3167c @

TOI-270d @
K2-18b @

G 3470 b@

TOI-270d@
K2-18b@

Super-  Sub-
Earth Earth Neptune Neptune

Radius [R ]

High Energy Diversity of Exoplanet | Rukdee et al.

Rukdee 2024b review

Featureless

G] 367 b

61252 b
L TQ836 b
Tk L6348

L98-59 b
L98-59 ¢

LTT 1445A b
TRAPEI412B59 d

LHS 1177
TRAPPIST-1 g Temperate Zone
ERET-1 h Featureless-GB
Featureless-5B

(i‘) G| 1132 b

Temperate Zone
Ground-based (GB)
Space-based (5B)
Non-detection

Super-  Sub-
Earth Earth Neptune Neptune

Radius [Rg]



X-ray variability of the triplet star system LTT 1445 and evaporation history
of the exoplanets around its A component arXiv:2401.17303v2

3 6 - 8 pc 250 year 36 year;s 3 terrestrial

M-Dwarfs from the sun A-BC orbital period BC orbitalperiod -} = = exoplanets
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Observations
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Fun fact: Bayesian framework nestegeas

A . ' is also commonly used in exopla
. : . . (Nelson+ 2020) and atmosphere

modeling (Molliére+ 2019)

BX A-p] 3SMa.-

BXA connects the X-ray spectral analysis environments
Xspec/Sherpa to the nested sampling algorithm ‘UltraNe
= Bayesian Parameter Estimation
= Model comparison

+

BXA-plasma connects BXA with plasma models e.g. APEC, VAPEC Buchner+ 2014
Rukdee+ 2024

https://github.com/SurangkhanaRukdee/BXA-Plasma
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BXA model comparison

O Compare APEC and VAPEC on the flare dataset

O Fit abundances, temperature, normalization, sigma
-1 Disclaimer: low counts data

Model In(Z2) C-stat
APEC -114.8+£0.47 21414

VAPEC -115.3+0.46 212.87
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Plasma Temperature

Robrade & Schmitt 2005

O Study 4 active M-stars: M3.5 — M4.5

O Temperature Grid: the 3 —T and the 6 -T model
lead to fully consistent results on abundance

Rukdee+ 2024

U Temperature Distribution

O Capture the behavior of the plasma temp.
better than a single point (kT1 or kT2)

O Approximated by summing many single
temperature component > increase sampling
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Temperature ¢rid distributions

Quiescence
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Quasi-Quiescence
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Flare
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Long-term Monitoring on BC
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Caveat: as of 2020, Chandra is most sensitive from 0.9-7 keV
while eROSITA has most sensitive energy range from 0.3-2. \
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Age Of the Star . ' | \'Erl1'gle+.’2023

Rukdee+ 2024
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Rukdee+ 2024

O A’s age estimated ~2 Gyr
O Surface water of 1.0 Terr
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Summary  \ § |

It is crucial to characterize stellar XUV radiation together with an | 4
assessment of exoplanet atmospheres.

We use BXA to connect the X-ray spectral analysis environments
. Xspec/Sherpa to the nested sampling algorithm UltraNest’ and the
plasma model with temperature distribution (BXA-plasma) for

= systematically analyzing a large data set

= comparing multiple models ‘

= analyzing low counts data with realistic models
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