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Shetty Offner Glover



The “Real” M17

HST [OIII], Ha and [NII] emission-line image from Hester et al.

http://hubblesite.org/gallery/album/entire/pr2003013a/large_web/
http://hubblesite.org/gallery/album/entire/pr2003013a/large_web/
http://hubblesite.org/gallery/album/entire/pr2003013a/large_web/


FANTASTIC! How do we “Taste” it?

Synthetic [OIII], Ha and [NII] emission-line image from a 5123 numerical simulation: Mellema, Henney, Arthur & Vàzquez-Semadeni 2009

Taste 
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www.mendeley.com/groups/2515761/taste-testing-molecular-clouds/papers/
or, tweet ADS link to #OSSF14

Ask 
Simon 
Glover

http://www.mendeley.com/groups/2515761/taste-testing-molecular-clouds/papers/
http://www.mendeley.com/groups/2515761/taste-testing-molecular-clouds/papers/


also, ask Stella Offner, Christoph Federrath, Rowan Smith & 

others “in the know” about Myers et al. 2014 
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Goodman et al. 2009; cf. Rosolowsky et al. 2008.

A Curious Taste
(that Frank Shu wasn’t sure he liked)

Dendrograms...



p-p-v contestants, 13CO

Simulaton “O1”
yes g, no B, no chemistry, AMR

Beaumont, Offner, Shetty, Glover & Goodman 2013

Simulation “S11”
no g, yes B, yes chemistry/uv, fixed grid

Perseus



But, they might be good enough to Taste.

Neither simulation is “truthful.”



Beaumont et al. 2013

Neither simulation is “truthful.”

column density integrated intensity rms velocity



The Astrophysical Journal, 777:173 (20pp), 2013 November 10 doi:10.1088/0004-637X/777/2/173, 2013. 
QUANTIFYING OBSERVATIONAL PROJECTION EFFECTS USING MOLECULAR CLOUD SIMULATIONS

Christopher N. Beaumont1,2, Stella S. R. Offner3,5, Rahul Shetty4, Simon C. O. Glover4, and Alyssa A. Goodman2

Tastemaker 1: Chemistry

“Real” “13CO” T=const
X=const



Beaumont et al. 2013

Tastemaker 2: Projection



Tastemaker 2: Projection

Beaumont et al. 2013
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Beaumont et al. 2013

Tastemaker 3: Opacity
bad goodbad good
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Defining “Match Quality”, q= 0.5 1.0

1. extract features “R” from ppp dendrogram 
2. extract features “O” from ppv dendrogram 
3. project features R to ppv, find best matches to “O”
4. measure overlap of best match, assign 0<q<1 quality



Match Quality

13CO(1-0)

12CO(1-0)

12CO (3-2)

“S11” “O1”
no g, yes B, yes chemistry/uv yes g, no B, no chemistry

badgood

movies include a noise model, in both cases

Beaumont, Offner, Shetty, Glover & Goodman 2013



Match Quality

12CO (3-2)

13CO(1-0)

12CO(1-0)

Beaumont, Offner, Shetty, Glover & Goodman 2013
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Quality

badgood

13CO(1-0)

“O1”
yes g, no B, no chemistry

“Larson Relations”



Match Quality

“O1”
yes g, no B, no 

chemistry

badgood

13CO(1-0)

p-p-v

p-
p-

p
Mass Size

linewidth virial parameter



Match Quality
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Simulation S11b
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Frank Shu & the Curious Taste of a
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The Virial Parameter in p-p-v, using even 

13CO, may not be a great test of boundedness



Glue
Chris Beaumont,

CfAAnd now, a word from our Sponsors...

Beaumont, w/Goodman, Robitaille, Borkin
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Beaumont, Borkin, Goodman, Rice, Robitaille++
cf. dendroviz, in IDL

glueviz.org + dendrograms.org

https://vimeo.com/31352897
https://vimeo.com/31352897
http://glueviz.org
http://glueviz.org
http://dendrograms.org
http://dendrograms.org


“pressure” hierarchy

simulations to learn what’s “real”

unexpected structurep-p-v cubes

CO census

distance
calibration

dendrogram
decomposition

Many contributors to projects 
highlighted here include: Ahmed, 
Alves , Beaumont, Benjamin, 
Borkin, Burkert, Dame, Duval, 
Faesi, Glover, Goodman, Hurt, 
Jackson, Kauffmann, Offner, Reid, 
Rice, Robitaille, Rosolowsky, Shetty

dendrogram
decomposition

Will the Real Universe 
Please Stand Up?



If I could join you for 
dinner, I would tell 
you about our new 

ADS 
All Sky 
Survey, 

but the internet’s 
not that good, so 

please try 
adsass.org.

Made possible by: NASA, ADS, CDS, Seamless Astronomy & 
Microsoft Research.  
Created by: Alberto Pepe, Gus Muench, Thomas Boch, Chris 
Beaumont, Jonathan Fay, Max Lu, Alberto Accomazzi, 
Sarah Block & Alyssa Goodman.
Infographic at right: Popular Science Magazine, June 2014, 
created by Katie Peek.

http://adsass.org
http://adsass.org


L=5 pc
dxmin = 0.001 pc

Gas Velocity

Due to 
Shells

Due to 
Shells

Improving Simulations

Offner et al. in prep


