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Figure 1 (Color online) A cartoon showing space weather in star-
exoplanet systems. The stellar image shown on the upper left part is
represented by a EUV image of the Sun taken by the Solar Dynamics
Observatory (SDO).
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Figure 2 Soft X-ray and EUV spectrum of the Sun, as taken by the
SDO/EVE (https://lasp.colorado.edu/home/eve/data/) and TIMED/SEE
(https://lasp.colorado.edu/home/see/data/) instruments on July 14, 2011.
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Figure 3 Temporal evolution of the photospheric radiation, photo-
spheric magnetic flux, chromospheric radiation and coronal radiation as
the Sun rotates. Adapted from ref. [16].
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Figure 4 Dependence of the Fe X 257/174 A line ratio on the
magnetic field strength. Different line styles represent the results under
different electron densities. Adapted from ref. [24].
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Figure 5 Light curves of the Soft X-ray flux (1-8 A) measured by
GOES (grey) and EUV flux (Fe XVI 335 A) measured by SDO/EVE
(black) during a solar flare on May 5, 2010.
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Figure 6 Temporal evolution of the full Sun integrated Fe IX 171 A
line intensity. The vertical and horizontal lines mark the occurrence time
of a CME and the pre-eruption intensity level, respectively. After
eruption, the intensity clearly drops. Adapted from ref. [41].
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Figure 7 Predicted stellar Fe XII 195 A line profile during a CME
eruption (black). The grey curve represents a Gaussian fit to the line
profile. The CME speed in the line of sight direction can be inferred
from the blue wing enhancement.
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Figure 8 (Color online) Total density and velocity of an exoplanet atmosphere under different coronal conditions of the host star, as calculated from a
3D radiation hydrodynamic model. From left to right: quiescent case (only stellar wind), flare case, CME case, CME & flare case. The CME density
(upper) and velocity (lower) are assumed to be 4 times and 2.4 times of the stellar wind parameters, respectively. The field of view is 40x40 planetary
radii for each panel. Adapted from ref. [8].
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Figure 9 (Color online) Optical layout of the ESCAPE telescope.
Adapted from ref. [10].
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Table 1 Predicted photons per pixel for some EUV spectral lines in
stellar observations, based on solar observations

PE2E (A) 1.3pc 4 pc 8 pc 20 pc
Fe X 174 758.6 80.1 20.0 32
Fe X 175 73.8 7.8 2.0 0.3
Fe X 184 2110.9 2229 55.7 8.9
Fe X 257 561.3 59.3 14.8 2.4
Fe VIII 185 167.2 17.6 44 0.7
Fe IX 171 1334.9 141.0 35.2 5.6
Fe XI 188 826.6 87.2 10.9 1.7
Fe XII 195 506.2 53.5 26.8 4.2
Fe XII 196 102.9 10.8 2.7 0.4
Fe XIII 202 540.9 57.1 14.3 2.3
Fe XIV 264 475.7 50.2 12.6 2.0
Fe XIV 274 443.7 46.8 11.7 1.9
Fe XV 284 1767.8 186.7 46.7 7.5
Fe XVI 262 83.4 8.8 2.2 0.4
Si X 258 294.6 31.1 7.8 1.2
Si X 261 111.2 11.8 2.9 0.4
S X 264 65.5 6.9 1.7 0.3
He 1I 256 46.6 4.9 1.2 0.2
SPRREE S HARAS . FREE. BAREEANRE . W50

RS R AR, SRR R FA KSR E A, K
R LR B G ER, 10— M I e i AR A
A1 ST LG A K PH B S5, R O X e R
AT BRI EIE 2 10k 7, HEWRIUTIDE P
T 12RO, SRR S AR, NIRRT
W1t 2 S R RE B 8 I (ln SCIR[39T). b4k, R
Y SEE AENINCIE 2/ 92 K e =ity VI ST K s VIV 1) !
Fe X 184 ARERMIS pc AN HIEE ICME, Yt o
A ATRAG 2R R 43 BIZE 1000110 om’ /2 47 48 BE i &
TR, AHORE H AR R R T B S RS
fEME L R . TS B 2S5 iE
ETE TR R I TR, R R AT AT DOE i K R
e 2SN Ok E SR, AT SEILRE E 1)
BEEEHER. A6, 15K R — LA R AMFEITE %,
BB GRS R AR RN E B bR, W5 TH A LA
A A AT 1500-1000, AT 2k — 5 8 i 4N
TEHIETH, B HiFe X 175 AR 55 i A
HET.

F2 FETAB DorWL Il ST (5 B2 B 46 41 i Ll =
IR B AN BB R P06 T4

Table 2 Predicted photons per pixel for some EUV spectral lines in
stellar observations, based on AB Dor observations

WELL (A) 1.3 pc 4 pc 8 pc 20 pc
Fe XVIII 94 2268.0 239.6 59.9 9.6
Fe XIX 108 1919.1 202.7 50.7 8.1
Fe XXII/XXI 117 2093.6 221.1 553 8.8
Fe XX 122 1570.2 165.9 41.5 6.6
Fe XXI 129 2442.5 258.0 64.5 10.3
Fe XX/XXIII 133 6629.7 700.3 175.1 28.0
Fe XXII 136 1744.6 184.3 46.1 7.4
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Figure 10 (Color online) Two possible schemes for stellar EUV
spectrometers with high effective area and spectral resolution. (a)
Normal-incidence two-mirror system; (b) normal-incidence single-
mirror system.
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Searching for extraterrestrial life is one of the most important targets for exploration of the universe. To achieve this goal,
it is of critical importance to understand the connection between host stars (mainly cool dwarf stars) and habitable
exoplanets. In recent years, more and more researchers have realized that the space weather phenomenon (i.e., solar
activity and its impact on the Earth space environment) should also exist in star-planet systems beyond the solar system.
As the main sources of space weather, various types of magnetic activity in host stars’ coronae can produce strong
electromagnetic and particle radiation that could damage biological tissues, change the chemical composition and lead to
the erosion of the planetary atmospheres, thus affecting the origin and survival of life. However, our understanding of the
stellar coronae is very limited, which greatly hampers our understanding of the impact of space weather on habitability.
Thus, we suggest effectively probing the physical parameters of the coronae and monitoring various types of coronal
activity of host stars as soon as possible. To achieve this, we need to build next-generation dedicated EUV and X-ray
(1-350 A, most importantly 170285 A and 90-140 A) telescopes to perform long-term and continuous spectroscopic
and photometric observations of nearby host stars (including but not limited to the host stars of some potentially habitable
exoplanets). We describe detailed scientific objectives for such observations, propose the required technical
specifications to achieve these scientific goals, and provide preliminary designs of the optical systems. With these
telescopes, we could unambiguously detect stellar coronal mass ejections, probe large-scale coronal structures such as
coronal holes and active region loop systems, routinely measure the coronal magnetic field, and largely enrich our
understanding of stellar flares and coronal plasma properties. By monitoring changes in the stellar emission during
exoplanet transits, we may also infer critical information about exoplanetary atmospheres, ionospheres and
magnetospheres. Based on these observations, we can substantially improve our understanding of exoplanetary space
weather and accurately evaluate its role in forming a habitable world.
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