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Carl* gave me this big title,
so...here’s my piece of “perspective”...

What’s a dendrogram, and how does it help us understand
molecular clouds in the ISM of our Galaxy and others!?

Why is data ““seeing” important in this field?

What does the future of image-intensive study of the ISM “look like™?
(WWT demo)

*MANY thanks to the RAL & Berkeley Astronomy!
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“A Molecular Cloud in the Interstellar Medium”
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“AA Molecular Cloud in the Interstellar Medium”
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Krumholz & McKee’s 2005 "K-5" Theory Assumes

|. Star formation occurs in virialized molecular clouds
that are supersonically turbulent;

2. the density distribution within these clouds is
, as expected for supersonic isothermal
turbulence; and

3. stars form in any subregion of a cloud that is so
overdense that its gravitational potential energy
exceeds the energy in turbulent motions
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Value of Dendrograms

Yellow highlighting= “self-gravitating”

“Self-gravitating” here just means oir (=55*R/GMium) < 2
(a la Bertoldi & McKee 1992)

Rosolowsky et al. 2008 (Ap]);
Goodman et al. 2009 (Nature, in press)




Dendrogram Decomposition of L1448:
Finding the Truly “Star-Forming” Bits

FNec1333 (Ridge et al. 2008)

— 1448 —

molecular cloud ' dense core environments
(' self-gravitating cloud () dense cores
flamentary network - embedded YSOs

65%
J. Kauffmann et al. 2008
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What we

(think) we

can do

with
that...
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)

s jioq

Goodman & Rosolowsky
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(w/Narayanan, Cox,
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“Seeing” L1448

(Den”clro)Surfaces “CLUMPFIND”

—A —_—

(uoneuipaq) A, LIS
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1/09

1/08

1/07

1/06

1/05

1/04

1/03

1/02

1/01

SIDEREUS NUNCIUS 75

On the third, at the seventh hour, the stars were arranged in this
sequence. The eastern one was 1 minute, 30 seconds from Jupiter;
the closest western one 2 minutes; and the other western one was

East * O *

10 minutes removed from this one. They were absolutely on the
same straight line and of equal magnitude.

On the fourth, at the second hour, there were four stars around
Jupiter, two to the east and two to the west, and arranged precisely

East X = O * x West

k West

on a straight line, as in the adjoining figure. The ecasternmost was
distant 3 minutes from the next one, while this one was 40 seconds
from Jupiter; Jupiter was 4 minutes from the nearest western one,
and this one 6 minutes from the westernmost one. Their magnitudes
were nearly equal; the one closest to Jupiter appeared a little smaller
than the rest. But at the seventh hour the castern stars were only
30 seconds apart. Jupiter was 2 minutes from the nearer eastern

East * Xk O

one, while he was 4 minutes from the next western one, and this
one was 3 minutes from the westernmost one. They were all equal
and extended on the same straight line along the ecliptic.

On the fifth, the sky was cloudy.

On the sixth, only two stars appeared flanking Jupiter, as 1s seen

East * O X West

in the adjoining figure. The eastern one was 2 minutes and the
western one 3 minutes from Jupiter. They were on the same straight
line with Jupiter and equal in magnitude.

On the seventh, two stars stood near Jupiter, both to the east,
arranged in this manner.

. S 5 West

-0.2

0.1

0.2




Velocity as a "Fourth” Dimension

. Spectral Line Obseryations _

W

1 I

ST

Z I

No loss of
information

Mountain Range
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Hundreds of spectra, displayed together... I(V)(X,y)
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The Dreaded Position-Velocity Diagram®
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Pound & Goodman 1997
(with thanks to Leo for the p-v!)
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Dame et al. 2001
L E

«10°

Lynds, 1962
30° __L_ | I o l ‘ . l . | .
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wgs C@/V\P | ETFE Perseus ) mm peak (Enoch et al. 2006)

“Channel Maps”
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WorldWide Telescope

+ | 6 http://www.worldwidetelescope.org/Home.aspx

Microsoft® Research

WorldWide Telescope

Home |

Experi

Whatis WWT |

Experience WWT

World nfge Telescope

Immerse yourself in a seamless beautiful environment.

WorldWide Telescope (WWT) enables your computer to function as a virtual telescope,
bringing together imagery from the best ground and space-based telescopes in the
world. Experience narrated guided tours from astronomers and educators featuring

interesting places in the sky.

o

What is WorldWide Telescope?

WWT is an application that runs in
Windows that utilizes images and data
stored on remote servers enabling you to
explore some of the highest resolution

imagery of the universe available in
multiple wavelengths.

Learn More 4

Take a Toi:r

Watch and see what you are missing. You
can see videos of the guided tours within
WorldWide Telescope or if you have WWT
already installed, you can download a
tour and interactively explore what you
see.

Tours 4

Support |

Authoring | Media

Install WorldWide Telescope

Svstem Requirements (Windows® only)

b .

Share the Experience
Why keep the seamless exploration of the
universe WorldWide Telescope can

provide a secret? Tell your friends and
family!

Share WWT y

veserved | Contact Us | Terms of Use | Privacy Statement | Disclaimer
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Dendrograms

local max

test level | ‘ ‘ |

Y
@®©
local - max Q
Q ‘S
o Mmerge O
>
%)
c local max <
= s
= ©
“ S
L)
merge

m—triiNk

|-D: points; 2-D closed curves (contours); 3-D surfaces enclosing volumes
see demo at http://aerial.client.fas.harvard.edu/~nessus/dendrostar/
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Either Algorithm is an Example of Tasting in Observational-Space

(Dend

ro)Surfaces “CLUMPFIND”

Observed
Reality

(uoneuipaq) KA, LIS

Taste Tests

“Observed”
Simulations

work of Rosolowsky, Pineda, Kauffmann, Borkin,Padoan, Halle & Goodman;
figure from Goodman & Rosolowsky NSF “Star Formation Taste Tests” Proposal, Fall 2006
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The Taste-lesting Process

Radiative

Transfer
(+Chemistry)

Code(s)

Synthetic
Observing
System

SCF: A Sample Taste Test

Taste

Enabled
Indirectly

o4

8.3

Observing System

Observed Data
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