MAUVE : A UV-Vis spectroscopy facility dedicated
M A U E to studying the magnetic activity of active stars
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MAUVE

UV-Vis spectroscopy to monitor stars
Time domain astronomy
25 kg small satellite
Under construction

To be launched in 2025

IsisFPACE @

N\ ¥

Funded by ) This project has received funding from the European Union'’s Horizon 2020
RICEICEEEHUICII  research and innovation programme under grant agreement No. 101082738.
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Empowering science

X A collaborative global platform
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Mauve science case |: flaring M-stars s 8

Character.ise M-dwarfs and their flaring activity
The CARMENES search for exoplanets around M dwarfs

Variability on long timescales as seen in chromospheric indicators
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Flares, Rotation, and Planets of the AU Mic System from TESS Observations
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Main sequence M stars pose an interesting problem for astrobiology: their abundance in our galaxy makes them
likely targets in the hunt for habitable planets, but their strong chromospheric activity produces high-energy

radiation and charged particles that may be detrimental to life. We studied the impact of the 1985 April 12 flare

The Effect of a Strong Stellar Flare on the Atmospheric
Chemistry of an Earth-like Planet Orbiting an M Dwarf
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Localizing flares to understand stellar magnetic fields and

INFLUENCE OF STELLAR FLARES ON THE CHEMICAL COMPOSITION OF EXOPLANETS AND SPECTRA
space weather in exo-systems

} AvsHa Rosunt Hasum®, aNp LEEN DeciN'
200D, B-3001 Leuven, Belgium; oli\-‘iﬂ.\-‘en(.l[@kulru\'en.be
7, Gower Street, /

Um\erslt\ 5 ) Y
Dep artment of Quantum Chenr “hemistry, l\ilhulle}.e Um\ iteit Leuven, Celestijnenlaan ’()(JF B-3 ()t)l Leuven, Belgium
2015 7 2016 2016 2016 C . - . . sz P
Received 2015 November 17; revised 2016 June 14; accepted 2016 July 26; published 2016 October 14 Ekaterina Illnl’z ‘ Katja Pﬂppenhagerl'z | Julian D. Alvarado-GomeZl

OLivia VENOT!, MARCO ROCCHETTO?, SHAUN CA
! Instituut voor Sterrenkunde l‘.’.(hullel\e Universiteit LeU\ en, Cele\u nh'm




1000+ M-dwarfs D ' MAUVE

A large sample of stars in the field of regard of Mauve Glnther et al , 2020
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Continuous monitoring of flaring stars

* Some stars in Mauve FoR have ~ 150 hours continuous coverage
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Target Name Stellar Type

AU Mic BY Dra Variable
CCEn BY Dra Variable
Epsilon Eridani  BY Dra Variable
UX Ari RS CVn Variable
HR 1099 RS CVn Variable
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Total available yearly coverage
(hours)

853
503
1026
960
456

MAUVE

Maximum continuous coverage
(hours)
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MAUVE

Mauve science case |: flaring stars

Characterise stars and their flaring activity

B flaring, 1228 all targets, 24816 Gunther et al 2020

_ Spectral type
All stars, N = 282185 FO F5 GO KO K6 MO M5 M8

Flaring stars, N = 20974 :
(First two months
‘ “ ‘ "“|“| of the TESS mission

— 2 min cadence)

Nr. of stars
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Pietras et al. 2022
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— 2 min cadence) M
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Examples of Mauve capabilities MAUVE
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Flux [W.m~=2. u™1]

Examples of Mauve ca pabilities

Preliminary Results

UX Ari Variability in Different Epochs - G5 V+KO IV, V = 6.4 mag

IUE - LWP (Low Dispersion)
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Continuous monitoring of flaring stars

Main Sequence F-G type stars with superflares (Schaéfer et al. 2000).

Statistical properties of superflares on
solar-type stars based on 1-min cadence data
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and Kazunari Shibata’
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Target Name Stellar Type Vv Spectral Type  Total available yearly coverage  Maximum continuous coverage
(mag) (hours) (hours)

k Cet BY Dra Variable 4.85 5V 9126 1.1
UU CrB High Proper Motion Star 8.6 263.5 0.9
S For Double or Multiple Star 8.6 983.9 1.0
* omu Agl High Proper Motion Star ~ 5.16 794.7 1.0
*5 Ser Rotating Variable 5.1 988.9 1.1




Continuous monitoring of flaring stars

Several reference Main Sequence A-B type flare stars observed with TESS (Balona 2021),
with typical energy range of 10343> erg for A-stars.

Superflares occur in about 0.004% of cool
dwarfs observed in the first 2 months of the
TESS mission (Gunther et al. 2020),
compared to 1% for A-type stars.
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M@gaﬂareS Oﬂ PMS Sta I'S A8 The Great Flare of 2021 November 19 on AD Leo

Simultaneous XMM-Newton and TESS observations
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Continuous monitoring of flaring stars

Several nominal stars exhibiting megaflares (‘fl ashes?’, ~104% erg, Schaefer 1988).
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FLASHES FROM NORMAL STARS
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NASA/Goddard Space Flight Center
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EiEicnce cases MAUVE

pectral Characterisation &
_ lassification of Stars

Star-Planet Interactions

Disks Evolution & Young
Stellar Objects

Flaring Activity

Image: AAS
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Spectral Characterization of Stars with Mauve
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