THE ASTROPHYSICAL JOURNAL, 797:53 (13pp), 2014 December 10 doi:10.1088/0004-637X/797/1/53
© 2014. The American Astronomical Society. All rights reserved. Printed in the U.S.A.

THE BONES OF THE MILKY WAY

ALYSSA A.|Goopman], JoAo ALVES?, CHRISTOPHER N. IBEAUMONﬂl, ROBERT A. BENJAMIN,
MICHELLE A. BORKIN|, ANDREAS BURKERT’, THOMAS M. I!zAMEi JAMES JACKSON’, JENS KAUFFMANN®,
THOMAS ROBITAILLEg AND RowAN J. SmitH!? +specla| thanks to Mark Reid

NESSE IS A ‘BONE' OF THE GALAXY

° Smithsonian Astrophysical Observatory, Cambridge, MA 02138, USA
7 Boston University, Boston, MA 02215, USA
8 California Institute of Technology, Pasadena, CA 91125, USA
9 Max Planck Institute for Astronomy, Heidelberg, Germany
10 Institut fiir Theoretische Astrophysik, Zentrum fiir Astronomie der Universiit Heidelberg, Heidelberg, Germany
Received 2013 December 16; accepted 2014 July 30; published 2014 November 25

Aulthorea INSTITUTIONS ARTICLES ABOUT PLANS BLOG HELP FORUM ALYSSA GOODMAN ~
o' PUBLIC W ROUGH DRAFT = Index &f Settings PFork [ Quickedit © Word Count  # 0 Comments & Export  + Unfollow
|“ The Skeleton of the Milky Wa
y Way )
Catherine Zucker, Alyssa Goodman, Cara Battersby Ly
o £
Abstract V4
Cm——
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potentially trace Galactic structure. Our ten bone candidates are all long, filamentary, mid-infrared T,
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extinction features which lie parallel to, and no more than twenty parsecs from, the physical Galactic
midplane. We use CO, N2H +, HCO™ and NHj radial velocity data to establish the location of the
candidates in p-p-v space. Of the ten filaments, six candidates also have a projected aspect ratio of
2> 50: 1, run along, or extremely close to, the Scutum-Centaurus arm in p-p-v space, and exhibit no
abrupt shifts in velocity. Evidence suggests that these candidates are Nessie-like filaments which
mark the location of significant spiral features, with "filament 5" replicating Nessie's properties most
strongly. As molecular spectral-ine and extinction maps cover more of the sky at increasing
resolution and sensitivity, we seek to find more bones in future studies, ultimately to create a global-fit
to the Galaxy’s spiral arms by piecing together individual skeletal features.




e ...ﬂl a conierence ahoul“
“Tlle Eﬂl’l}’ PllﬂSt‘,S of Star POI‘ﬂllﬂll’ 4

’ R
IIIIIIIIII

“““““




Andr Burkert asked'a qqut:on : -:. i DL
Is NeSS|e purullel to the Guluchc Plune”‘-‘ .j‘,

No one knew SRS T A B T
, » . SRR : 'y : |
» y o» p : R .

. . ' AT T image: Spitzer IRACIMIPS, GLIMPSE/MIPSGAL composite

B B % : % .



& WorldWide Telescope to the rescue...
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Yes, parallel to the plane...and much longer than had been realized.

But why not at Zero of Lafitude (b=0)?




Where are we, really?

This is GOOD news. It means that we can see a
(very foreshortened) “overhead” view of the
Milky Way’s structure, if the Galaxy is flat enough,
and high-contrast features can be resolved.
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the sun. It is a fortunate circumstance that, within the observational uncertainty, both
the sun and Sagittarius A lie in the mean plane of the Galaxy as determined from the
hydrogen observations. If the sun had not been so placed, points in the mean plane would

not lie on the galactic equator.

Sun is Galactic
~25 pc Center is 7 pc The Galactic Plane is not quite
“above” the + offset from the — where you’d think it is

IAU Milky Way IAU Milky Way when you look at the sky.
qune Center



Nessie is in the plane. And at distance of spiral arm.
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..eerily precisely...



keynote:/Volumes/TerraNova/Users/agoodman/Dropbox/Talks/2014/Pappalardo/pappalardo_goodman_public.key?id=BGSlide-72
keynote:/Volumes/TerraNova/Users/agoodman/Dropbox/Talks/2014/Pappalardo/pappalardo_goodman_public.key?id=BGSlide-72
keynote:/Volumes/TerraNova/Users/agoodman/Dropbox/Talks/2014/Pappalardo/pappalardo_goodman_public.key?id=BGSlide-72
keynote:/Volumes/TerraNova/Users/agoodman/Dropbox/Talks/2014/Pappalardo/pappalardo_goodman_public.key?id=BGSlide-72
keynote:/Volumes/TerraNova/Users/agoodman/Dropbox/Talks/2014/Pappalardo/pappalardo_goodman_public.key?id=BGSlide-72

A full 3D skeleton?
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(flibped) image of IC342 from Jarrett et al. 2012; WISE Enhanced Resolution Galaxy Atlas simulations courtesy Clare Dobbs
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just admitted to Harvard Astronomy PhD program!
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A Tour of Possible Milky Way Bones _
(images show Spitzer MIPSGAL ove m on optical image;
dotted lines show projected sky posm X f Milky Way spiral arms)
Alyssa Goodman RN
January 2014
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Blue image in the background shows CO position-velocity diagram based on Dame et al. 2001
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“We present the first evidence of additional
bones in the Milky Way Galaxy, arguing that
Nessie is not a curiosity but one of severa
filaments that could potentially trace
Galactic structure.”

tinyurl.com/galaxyskeleton
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Video courtesy of Chris Beaumont, Lead Glue Architect




A Rotating (Spiral) Galaxy Observed from its OQutskirts...
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