Magnetic fields of planet-host
stars
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Introduction
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* Magnetic field: key role in
magnetospheric interactions

* Interactions observed for different
wavelengths

* Tidal interactions might influence the
generation of the magnetic field

CREDIT: Karen Teramura, University of Hawaii




Zeeman-Doppler Imaging
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Magnetic field on the surface Zeeman effect Polarization in spectral lines
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Inverse problem




Zeeman-Doppler Imaging
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ESPaDOnS (CFHT) - NARVAL (TBL)

HARPSpol (La Silla)




Zeeman-Doppler Imaging
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Zeeman Doppler Imaging




Vector magnetic field
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Survey
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|0 planet host stars

* F G and K stars * Planetary Mass: 0.2 -- 12 Myypiter
® Proc: 3 -- 40 days * Semi-major axis < 0.1 AU




Survey
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|0 planet host stars

e F G and K stars
® Proc: 3 -- 40 days

A BN

3 stars with no detection / stars with detection

of large-scale magnetic field (Tau Boo, HD 179949, HD 189733
HD73256, HD 102195, HD46375,
(Corot-7, HAT-P-2, XO-3) HD130322)
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3 stars with multi-epoch
observations
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Magnetic maps

Radlal magnetic field
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HD 179949, September 2009

* Three components of the field
e Poloidal/toroidal Energy
e Degree of axisymmetry

Magnetic field ~ 5 Gauss
Poloidal




HD 75332
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Field characteristics
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Donati & Landstreet, ARA&A , 2009 size : field intensity
colour : poloidal

Rossby Number shape : pol axisymmetric ®
Ro= Rotation Period/Convective turnover time pol non-axisymmetric *




HD 75332
®

141943
~
~
~

HD 78366

o
e

HD 76151

©
e

o
o

©
n

=
=
=)
=
=
=
]
A
—
&
<
=
2,
=
=
<
=
=)
.4




HD 75332
e

HD 78366

141943
~ *«
HD 179949
<
*1 71488

HD 76151

&Boo A

HD 10214553

HD 189;5

o
e

o
o

o
~

©
no

e
S
o
.
I
=
=
o
(ol
~
o
o
<
-~
2,
>
—
)
@)
=
&
>
B
”
<

7.3e+05

2.4e+05




Stellar corona and beyond
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HD 189733

June 2007

Prot= 12 days
Porb = 2.21 days

Fares et al, MNRAS, 2010




longitude

SS at 3.4 R,
SS at 5.8 R,
SS at 10 R,
SS at 14.2 R,
SS at 28.2 R,
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Conclusions
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Magnetic fields of hot-jupiter host stars seem to have properties
similar to stars without hot-Jupiters

lau Boo: stellar magnetic cycle of 2 years (polarity reversals)

Large-scale magnetic field: Studying the planet environment

PLATO - bright stars: bigger sample that can be studied with
spectropolarimetry




