Spectroscopic Observations of a Solar CME event and
Simulations and Spectral Synthesis of Stellar CMEs
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Abstract Full Velocity Calculation
Coronal mass ejections (CMEs) on the hosting stars are considered to be one of * Combining LOS velocity from spectroscopic analysis and POS velocity from
the decisive factors that affect the habitability of its orbiting planets. The Imaging observations
propagatior} directiqn and true velocity of a CME are among the most decisive True velocity of bulk motion on ecliptic plane True velocity of bulk motion Fig.4: A sketch of the
factors for its effectiveness. We show that Sun-as-a-star spectroscopic 1.0 i nesea kmys Ul velocity
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solar eruption. Using observations of SDO/EVE (Extreme Ultraviolet Variability 031 i T vSekms s ejection (left).
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Xperiment), we found clear blueshifted secondary emission components in 8o | rosp=163 ks 25 velocity calculation
extreme-ultraviolet spectral lines during a solar eruption on 2021 Oct. 28. s Jg_=-37.5° Eartr =1 for the ejecta in 3D
The stellar CMEs on solar-type stars are studied using simulations. We conducted el ; space (TlEht) An
MHD simulations of stellar CMEs on late-type stars using the Space Weather : STEREQ.A L available online.
Modeling Framework (SWMF). We traced the propagation and evolution of 10 : ;
CMEs in the 3D outputs. Coronal dimming/brightening are shown on the 10 05 89 05 10
synthetic EUV 1mages in different passbands. Line profiles of several EUV and
soft X-ray lines are synthesized. Doppler shifts or the red-blue wing asymmetry,
and their developments are seen during the launch and early propagation of Simulations of Stellar CMEs
CMEs. Our investigations set constrains on the detectability of stellar CMEs Method
gllij[)]ggh line asymmetries and provide guidelines for the future search of stellar +  Target star: , « Horologii, GOV, mass = 1.2 solar mass, radius = 1.16 solar radii,
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rotation period 1s around 7.7 days.

 MHD simulation: Using the AWSoM model, we simulated the coronal
Observations of a Solar CME condition of ¢t Horologii and launched several CMEs. Each CME has a two-
hour evolution time.

* Spectral synthesis: We synthesized the line profiles of ten lines, with
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Fig.1: The 1maging observations from SDO/AIA (left) as well as STEREO-A/EUVI (right) and the positions of both
satellites under HEE system (middle).
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@ 7 % : ; X ] , % * Fig.5: The synthesized EUV images and line profiles of a simulated CME on ¢ Horologii at one hour after the initialization.
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Fig.2: The line profiles variation for O V 62.96 nm from 15:26:30 UT to 15:34:30 UT. The stars are the observed spectral orange curve show the contributions from the ambient wind and the CME material, respectively. Clear asymmetries are
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