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Blake Hord

Wiladimir Lyra
September 22 at 12:32pm - Twitter - & »

Blake Hord, my high-school intern, presenting the summer research he did
at #csun. #ExSoCal 2016. https://t.co/JypTSoiSte

Wladimir Lyra (@wladlyra) posted a
photo on Twitter

Get the whole picture - and other photos from Wiadimir
Lyra

PIC.TWITTER.COM/JYPTSOISTE | BY WLADIMIR LYRA

Alex Richert

HOME RESEARCH TEACHING PUBLICATIONS & CV

| am currently a PhD student in Penn State's Department of Astronomy & Astrophysics, where | work on observa
tions of young star clusters and protoplanetary disks, as well as detailed computer simulations of planet forma-
tion, More broadly, | am interested in Big Data-driven science, especially machine learning, as well as high-perfor.
mance computing. Below is a listing of projects/collaborations past and present (also found under "Research”
menu).

Pencil Code: Planet formation




Planet-disk interaction model predictions:
gaps, spirals, and vortices.

(Lyra et al. 2009b)



Observational evidence: gaps, spirals, and vortices

HL Tau SAO 206462 Oph IRS 48
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Spiral structure

Spiral structure

The ALMA Partnership et al. (2015) Muto et al. (2012) van der Marel et al. (2013)



Observational Evidence: Spirals

SAO 206462

0.5 arcsec =70 AU

Spiral structure

Spiral structure

Muto et al. (2012)
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Spiral arm fitting leads to problems

Analytical spiral fit Spirals are too wide,
hotter (300K) than ambient gas (50K).
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The strange case of thermal emission in HD 100546

L band (~3.5 pm) H band (~1.6 pm)

Currie et al. (2014), Currie et al. (2015)



Pinning down the temperature

HD 100546
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3D: Shock bores

Shocks (velocity convergence)
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Your model doesn’t look
like my observation.
Why should | care?
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March 31, 2012

Disk Feature/
Spiral Arm?

Observation vs Synthetic Image
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DEC offset ["]
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Scattering

— A puffed up outer gap

Meridional Density
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DEC offset ["]

We see what is not in the
shadow of the inner disk spirals
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Primary and Secondary spiral arms

Scattered Light
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Dong et al. (2015)



y (AU)

3D is needed

Surface Brightnes (mJy arcsec™)
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y [AU)

Conclusions

« 3D radiation-hydro models give results widely different than 2D isothermal
* Planet-induced shocks modify disk structure
« Hot lobes near high-mass planets in high resolution

* Planets puff up their outer gaps — visible in scattered light
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DEC offset [*]

Conclusions

3D radiation-hydro models give results widely different than 2D isothermal
Planet-induced shocks modify disk structure
Hot lobes near high-mass planets in high resolution

Planets puff up their outer gaps — visible in scattered light
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Scattering: “the light that never warms”

Rahul Patel
@ @DarthPatel v

Hey #ExSoCal attendees. Challenge time. He”ISh g Iare and In(ter) ference

Include a 90's pop lyrics in your presentation The Queenly ﬂUX, eternal llght

somewhere (written or verbal).

Or the light that never warms

Yes the light that never, never warms
Or the light that never

Never warms

Never warms

Never warms

o * Astronomy... a star

w\Viake it'so

Astronomy
(Metallica, 1998)



