


Our current sketch of a protoplanetary disk
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The star-disk connection in accreting stars

How do we measure accretion in young stars?

What can we learn about the star-disk connection via
accretion along the stellar magnetic field?

What can we learn about the star-disk connection via
interaction of the stellar radiation field and gas close to

the star?

Where do we go from here?



Accretion onto low-mass pre-main sequence
stars thought to occur via magnetic field lines
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Magnetic field strengths of young pre-main
sequence stars are typically ~1-2 kG

GQ Lup has highest measured magnetic field strength at ~6 kG
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Accretion signatures in young stars
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Measuring accretion rates from

NUV excess emission
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The star-disk connection in accreting stars

How do we measure accretion in young stars?

What can we learn about the star-disk connection via
accretion along the stellar magnetic field?

What can we learn about the star-disk connection via
interaction of the stellar radiation field and gas close to

the star?

Where do we go from here?



Transitional disks have IR dips in SED,
iIndicating an inner disk hole

Star with full disk




Some inner holes contain small, hot dust
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Some inner holes contain small, hot dust

GM Aur
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Some inner holes contain small, hot dust
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Combining submm imaging and SED modeling

to confirm disk cavity of GM Aur

GM Aur

best-fit model to
observed SED

Hughes et al. 2009
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Gas can continue to accrete across
cavity in dust disk
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MIR variability in transitional disks
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Pre-transitional disks have variable
“see-saw’ IR emission
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Can fit each SED by changing the
height of the inner wall
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height [AU]

Potential causes of MIR variability
in pre-transitional disks

Planet-disk interaction
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What causes MIR variability in
transitional disks?

GM Aur
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AF, (erg s™ cm™ &)

FUV-NIR variability in GM Aur
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AF, (erg s™ cm™ &)

FUV-NIR variability in GM Aur
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Decrease in FUV-NIR emission of GM Aur

Ingleby, Espaillat et al. 2015
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Decrease in FUV-NIR emission of GM Aur

collisionally excited H, emission

(Bergin et al 2004) Excess in Observation #1 over #3
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Comparing timescales and spatial scales

Accretion shock Accretion columns
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Other studies find evidence that there is dust
near the co-rotation radius
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Short timescale accretion related variability
seen in many objects
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Drive variability by changing density to represent
instabilities at the disk
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Probing where material is loaded onto star

Inhomogeneities in the inner disk I:{> less mass loading onto star
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X-ray excitation induces H, emission
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Linking H, emission and X-ray emission
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Higher energy accretion column when
X-ray emission is high
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Coronal emission dominates the X-ray

spectrum of TW Hya
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The star-disk connection in accreting stars

What can we learn about the star-disk connection via
accretion along the stellar magnetic field?

- Inhomogeneities in the inner disk can lead to less
mass loading onto the star

What can we learn about the star-disk connection via
interaction of the stellar radiation field and gas close to
the star?

- X-ray excitation induces H, emission

Where do we go from here?

- ldeal to have simultaneous X-ray, STIS, and NIR
spectra to further test the above



