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Spectrally Resolved Lines as Surrogates for High
Resolution Imaging
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(See Whelan & Garcigh2



[O1] 6300A Emission from Herbig Ae/Be Stars
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Non-Keplerian Signals

Wind + disk disk only
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APPLICATIONS |I.
Signhposts of Planet Formation




“I think you should be more explicit here in
step two.”




Dodson-Robinson & Salyk 2’511
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Spectroscopic Signposts of Giant Planet
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Emission from an Eccentric Ring
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Companion in a Transitional Disk?
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2006; Papaloizou et al. 2001)
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Regaly et al. 2011 ; also Kley & Dirksen
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HD100546: rovib CO

* CO hot bands (dv =1, v,,,,> 0)
UV fluoresced

* CO v=1-0 also has thermal
(excited by collisions)

- R(CO) =13 AU to ~100 AU

spectral
H 6kms'

Brittain et al. 2009; See also van
der Plas et al.

2014; Talks by R. Hein Bertelsen

and G. van der Plas on Wednesday.
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HD100546: rovib CO

* CO hot bands (dv=1,v,,>0)
UV fluoresced

* CO v=1-0 also has thermal
(excited by collisions)

« R(CO) =13 AU to ~100 AU E
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No CO here
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>
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Brittain+ 2009; van der Plas+2009:;
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\Liskowsky+2012
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Normalized Flux

The Clrcumplanetary Dlsk?
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The Clrcumplanetary D|sk7
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Normalized Flux
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Signposts of Planet formation: Circumplanetary Disks?

Emission lines
from a
circumplanetar
y disk will be
Doppler
shifted relative

to the star.

Ayliffe & Bate 2009, 2012
(see also

Quillen & Trilling 1998;
Lubow et al. 2011;
Tanigawa et al. 2012;
Gressel et al. 2013).
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Spectro-Astrometry
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Line Evolution

Normalized Flux
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APPLICATIONS II.
The Origin of the HI Lines




Accretion on to Herbig Ae/Be Stars
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Accretion on to Herbig Ae/Be Stars

MASS INFALL

(a) Magnetospheric accretion

(b) Gaseous inner disk

Dust+Gas disk
Dust subl. radius
Gas disk

accretion columns

Star

(d) X-wind (e) Disk wind
(<) stellar wind

us et al. 2008 (See also talk on Tuesday)

MASS OUTFLOW




Accretion on to Herbig Ae/Be Stars
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HI in Herbig Ae/Be Stars
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Spectro-Astrometry with IFUs
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CONCLUSIONS
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- High resolution spectroscopy
- Spectro-astrometry
Applications
- Dynamical markers of planet
formation
- Star/Disk interface of Herbig
Ae/Bes
Pitfalls
-  Sampling artifacts
- Instrumental artifacts
Promise
- Stability
- Longevity




