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The Importance of Magnetic Fields

» Magnetospheric accretion and Disk locking

Marina Romanova

Christian Flores STARRY: Leeds 2019 June 21, 2019
2



The Importance of Magnetic Fields

+ Outflows and winds

Marina Romanova
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The Importance of Magnetic Fields

+» Outflows and winds

Credit: Chris Burrows
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What Is the origin of
magnetic fields in low
mass young stars?



The Origin of Magnetic Fields

Dynamo

Christian Flores STARRY: Leeds 2019 June 21, 2019
6



Q-effect

a-effect




Dynamo

lllb (A&

‘Il' 1-effect

Rotatlon
Convection depth
Activity cycles



The Origin of Magnetic Fields

Dynamo Fossil
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The Origin of Magnetic Fields

Dynamo Fossil
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The Origin of Magnetic Fields

Dynamo Fossil
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The Origin of Magnetic Fields

Dynamo Fossil
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Dynamo or Fossil?
Polarized light
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Polarized light: ZDI

Donati et al. (2011, 2012, 2013)

Hill et al. (2017) Par 224
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ZDI
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ZDI
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Dynamo or Fossil?

Polarized light: ZDI

Donati et al. (2011, 2012, 2013)
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Dynamo or Fossil?

Polarized light: ZDI Unpolarized light:
Zeeman Broadening
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Dynamo or Fossil?

Polarized light: ZDI Unpolarized light:
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Dynamo or Fossil?

Donati et al. (2011, 2012, 2013)
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Dynamo or Fossil?

Polarized light: ZDI Zeeman Broadening
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Observations

ISHELL : High resolution NIR spectrograph

» 3-m telescope IRTF
» Unpolarized Light
» K-band

+» R~50,000
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Class | source
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+» 15 Class | + Flat spectrum
sources

» Taurus-Aurigae, Ophiuchus,
Orion and Perseus

Log(AF,)
=

B Black body
paal it rtiimi 1 L 1111

: 10 102
Andre (2002) A (um)

Christian Flores STARRY: Leeds 2019 June 21, 2019
26



Class |l source

Sample

+» 26 Class Il sources

» Taurus and Ophiuchus

A. Isella

L B ) A B A AR IR S

—

Log(AF,)

1 10 102
Andre (2002) A (#m)

Christian Flores STARRY: Leeds 2019 June 21, 2019
27



Deen (2013)

YSO Modeling

MoogStokes
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Magnetic Field Measurements

Model

Observations
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Magnetic Fields and Rotation

Reproduced from: Yang & Johns-Krull (2011)
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Magnetic Fields and Rotation

Reproduced from: Yang & Johns-Krull (2011) Our work
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Magnetic Fields and Rotation

Reproduced from: Yang & Johns-Krull (2011) Our work
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Magnetic Fields and Rotation

Reproduced from: Yang & Johns-Krull (2011) Our work
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Dynamo Origin of Magnetic fields

Polarized light: ZDI Zeeman Broadening
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In the HR Diagram
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Fully convective
stars

In the HR Diagram
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In the HR Diagram
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Evolutionary models comparison

Non-magnetic Evolutionary Models

Magnetic Evolutionary Models
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Summary

1. Correlation between magnetic field strength and

rotation
.> Dynamo origin of the magnetic fields In
low-mass young stars
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Summary

1. Correlation between magnetic field strength and

rotation
.> Dynamo origin of the magnetic fields In
low-mass young stars

2. Tentative evidence that fully convective stars have

stronger magnetic fields
= Need more data

= Models are uncertain
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Summary

1. Correlation between magnetic field strength and

rotation
Dynamo origin of the magnetic fields In

low-mass young stars
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Thank you!
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Back up Slides
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Magnetic fields in fast rotating stars
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Num, of stors

Rotational velocity distributions
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In the HR diagram

Fully convective

stars
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Core Hill et al. (2017)
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Stellar parameters
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