~»Structu re

Seaﬁ‘;jca rey'i( | PAC/ Calteéh)

I\ “.

e




Motive - Importance of Structure

 Milky Way is only galaxy
in which we can study
star formation and
evolution of ISM at sub-
parsec scale

* |nforms attempts to use
direct measurements of
star formation rate to
global measures (e.g.
total FIR, Ho. emission)
for external galaxies

* \alidate/test scaling
relationships such as
Kennicutt-Schmidt law

Model of Milky Way Galaxy by Robert Hurt, Bob
Benjamin and a host of others



Difficulties in Determining Structure

* Vantage point Line of sight velocity
contours for

Galactic rotation

* Extinction
* Distance ambiguity

76

mpanorama by Axel Mellinger with with COBE/DIRBE (0.7 deg beam) CM



Tracers of Gas Structure
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Recent Gas Structure Results

Arms visible in Hl and/or CO Surveys

e “Distant”
molecular arm
(McClure-Griffiths
et al. 2004)

* Far 3kpc arm
(Dame &
Thaddeus 2008)

e Quter Scutum-
Centaurus Arm
(Dame &
Thaddeus 2011)

Arm identifications from Benjamin (2012)



Outer Scutum - Centaurus Arm
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Red Clump Giants Trace Stellar

Structure
e Spectral Types: E
G8IIl — K2lIl oo A5

=-1.54 + 0.04

Giant
sequence

rf sequenc




Improvement with L and/or M band

6 T |.'..l

Raw

 |[RAC [3.6],[4.5] (or L, M)
almost extinction free
ski et al. 2009)




Evidence - Galactic Structure from Red Clump Giants

Sloge of Log N vs. magnitude: ;4.5] band, Ibl<3° (Latitude coverage varies with longitude)
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Data and analysis (Benjamin 2012)



Expert Testimony - Galactic Structure Models
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Closing Arguments — WFIRST Wil
Enable Galactic Structure Studies

* Probe far side of Galaxy

* Pjerce extinction in
Galactic mid-plane

mproved statistics UKIDSS WFIRST
metry of Galaxy

WEFIRST sensitivity estimate vs. UKIDSS




