Simulating Electron Cyclotron Maser
Emission from Low Mass Stars
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How do we map stellar surface magnetic fields”

Doppler Imaging
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How do we map stellar surface magnetic fields?

Radial magnetic field

e /Zeeman effect: Magnetic field
splits lines

e stokesV = O -0
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| * Track Stokes V -> get field along
A ine-of-sight (Bios).

Jo\o « Max amplitude at disk center
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How do we map stellar surface magnetic fields?

Stokes V (%) o
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Radial magnetic field
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How do we map stellar surface magnetic fields??

« From Stokes V profile — use
inversion techniques to derive Tau Boo (F7V)
Br,Bs,Bs Donati et al. (2008)
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The confusogram of stellar magnetic fields

Stellar mass (solar masses)
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Modeling Stellar coronae and Winds

3D MHD Modeling
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Stellar Dipole: ECM Emission

Phase = 0.00
« Bx = 1000 Gauss 3
e Incl = 450
'Tcor= 6 x 106K 2
e For ECM emission: :
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Stellar Dipole: ECM Emission
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Frequency [GHZz]
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Stellar Dipole: ECM Emission
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Stellar Dipole: X-ray Emission

Isothermal, hydrostatic corona: 3
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* Base-density scales with
magnetic pressure:
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X-ray Intensity

Stellar Dipole: X-ray Emission
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Simulating ECM emission from V374 Peg
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Simulating ECM emission from V374 Peg

V374 Peg

e Mass: 0.28 x solar mass

 Radius: 0.28 x solar radius ll‘ ‘\\

* Temperature: 3410 K , , . o y

= v"

» Rotation Period: 0.44 days N e -

* LoglLx =28.44 ~
Morin et al. (2008)

Tcorona = 0.11 X 026 * Tcorona =06 X 100K

(Johnstone et al. 2015)



Simulating ECM emission from V374 Peg
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Simulating ECM emission from V374 Peg
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Simulating X-ray emission from V374 Peg
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Simulating ECM emission from V374 Peg
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Extension to more ZDI stars
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Planet induced ECM

lo Magnetic footprint

= Europa
& «——— Magnetic
T footprint

Ganymede

HST/STIS Magnetic footprint

NASA and J. Clarke (Michigan)



Frequency [GHZ]

Planet induced ECM
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Frequency [GHZ]

Planet induced ECM
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Summary and Prospects

 Magnetic maps are a usetul tool for predicting
the radio emission from stars.

» X-ray and ECM light Curvés"‘Wi—phased.

. F#an mduced CM can vary depénding on the
orbital'egnfiguration of.the"planet.

* Next steps: Predict light curves for the low-mass
stars that have ZDI| observations.



