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L ARGE—SCALE MAGNETIC FIELD MAPS ®®
L

PLANET-HOSTING
. SvysTEMS °
/ .

® TARGETS: MODERATELY ACTIVE, PLANET—HOSTING SUN—LIKE STARS.

DATA: HIGH—RESOLUTION SPECTROPOLARIMETRIC DATA FROM ‘. o/
HARPSPOL@ESO3.6M.

® RESULT: SURFACE DISTRIBUTION OF THE LARGE—SCALE MAGNETIC FIELD.

NAME SPECTRAL T Ry, M,  Pgor ACTIVITY MSIND) A
TYPE [KI [Rel [Mgl IDI
LOG(R' ) LoG(lLy | M el [AUI
HD 1237 G8V 5572 0.86 1.00 7.00 — 4.38 29.02 3.37 049
HD 22049 K2V 5146 0.74 0.86 11.68 — 4.47 28.22 1.55 3.39
HD 147513 GbV 5930 0.98 1.07 10.00 —4.64 28.92 1.21 1.32

TARGET SYSTEMS ASTROPHYSICAL PROPERTIES.
® REFERENCES:

HD1237: NAEF ET AL. (2001)

HD 22049: DRAKE & SMITH (1993), HATZES ET AL. (2000), BENEDICT ET AL. (2006)
HD 147513: MAYOR ET AL. (2004)
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HD 1237 (GJ 3021)

®=0.291

¢=0.429

V/le

¢=0.155

¢=0.000

©=2.564

©=1.148

©=2.280

v/l

0.763

0.962

0.357

0.574

R
B
N

RN
.
TR

R

R

Br [G]
36

] 18
o
-18

.—Js

(ALVARADO—GOMEZ ET AL. 2015)

SRR
SR
RS

Br [G]
24

] 12
0
-12

u

(PISKUNOV ET AL. 2011, JEFFERS ET AL. 2014)

TR
SRR

R
N

3
SRR

W
“‘:\‘{ 3

Br [G]
. 30
15

-15
-30

_q; 0.75
(HUSSAIN ET AL. 2015)

JULIAN ALVARADO-GOMEZ | THE ASTROPHYSICS OF PLANETARY HABITABILITY



DATA-DRIVEN NUMERICAL SIMULATIONS o0

® o
JMODELING THE

® SPACE WEATHER MODELING FRAMEWORK (SWMF) ¢ ENVIRONMENT

@
STATE-OF-THE-ART 3D MHD CODE USED AND VALIDATED IN DIFFERENT HELIOPHYSICS DOMAINS °® (§WMF)

oo
HIGH-PERFORMANCE / PARALLEL COMPUTING

PHYSICS-BASED ACERE RATHER' SIV . Model STA 195 Model STA 284
SELF-CONSI®ST
(ALFVEN WAVE

500
INPUT: SURFAQ
MODEL:{COR®

>

SOLAR MINIMUM | SOLAR MAXIMUM

JULIAN ALVARADO-GOMEZ | THE ASTROPHYSICS OF PLANETARY HABITABILITY (VAN DER HOLST ET AL. 2014)



3D CORONAL STRUCTURE .o [ ]
[ ]
® CORONAL FEATURES: FIELD TOPOLOGY AW\LYSIS AND
® RESULTS ©
® CORONAL THERMODYNAMIC CONDITIONS: FIELD STRENGTH (UNSIGNED FLUX) : o
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ROTATIONAL MODULATION OF THE HIGH-ENERGY EMISSION
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-3 (ALVARADO—GOMEZ ET AL. IN PREP.)

n [cm 7]
HD 1237 (GJ 3021) Slow wind Y
. 1.4E+04 (~550 km/s)
2.3E+03
Fast wind

3.7E+02 (~1100 km/s) X
. 6.1E+01
JUPITER—MASS PLANET 1.0E+01

LOCATED AT ~ 0.5 AU
(Porg = 133.7 £ 0.2 DAYS, E = 0.49)
(NAEF ET AL. 2001)

STRONG WIND-PLANET
INTERACTIONS ALONG
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Equatorial
plane

POTENTIALLY DETECTABLE

IN RADIO/MW?
NS

Ur [km/s]: 0 250 500 750 1000

MASS LOsS: ~2—6 Mg

ANGULAR .
MOMENTUM LOSS: ~5— 15 J,
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STELLAR WIND STRUCTURE

HD 22049 (¢ ERIDANI)

n [em’]
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ANGULAR MOMENTUM LOSS: ~1—5Jg
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HD 147513 (62 G SCORPII)

z
Y\\Jdi///x

Fast wind
(~900 km/s)

y—a

| N

Slow wind
(~450 km/s)

(ALVARADO—GOMEZ ET AL. IN PREP.)
[ ]
'":2 hdc)

~6J@
11



] O O B .@

: . o
- F : oo ¢
g % { E o FURTHER
- ] ® WORK ©
A . °
§ C " ] ..
g 0:_ } _: ..azszr
Sk |
S L ]
£ F E L HOrROLOGII B (HR 810B)
g Wie B

E 7 FIRST EXOPLANET DISCOVERED WITH AN ESO INSTRUMENT
_200:|I1l|l|||I|l|l|l|I1||Ill_ll|Ill[[1||l|l|l|l||_|l|:

05 0 05 1 15 PLANET QUEST — NASA JPL

Orbital Phase

KURSTER ET AL. (2000) — BUTLER ET AL. (2006)
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L HoOroLoGI (HR 810)
ACTIVITY CYCLE

ADAPTED FROM SANZ-FORCADA ET AL. (2013)
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CONSIDER AGAIN THAT DOT...



