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Galactic Edge Clouds

� Discovery at outer edge of Milky Way

� Features and uniqueness

� Molecular line spectra and mapping observations

� Derived molecular abundance ratios

� Gas to dust ratio and mass estimates

� Chemical kinetic modelling
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X
Discovery of Galactic Edge Clouds

� Molecular clouds observed at large
Galactocentric kinematic distances

6

� EC2 detected at 22�28 kpc

� Up to 6 kpc further away than EC1

� Optical disk of the Milky Way � 19 kpc
9

� Most distant H i detected � 30 kpc
17

� rEC2 = 20 pc, 360 pc below gal. plane
rEC1 = 36 pc, 390 pc above gal. plane

7

� Extremely low gas pressure region

� Very small spiral arm perturbation

Digel et al.6 7 Fich et al.9 Kulkarni et al.17
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Edge Clouds at Outer Edge of Milky Way

Optical image
20

(EC2 position: l = 137.75, b = -1.0, EC1 position: l = 131.05, b = 1.45)

Mellinger20

Paul Ruf�e Metal-poor Molecular Gas in Galactic Edge Clouds 3



Edge Clouds at Outer Edge of Milky Way

CO image
4

(EC2 position: l = 137.75, b = -1.0, EC1 position: l = 131.05, b = 1.45)

Dame et al.4
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X
Features of Edge Cloud 2

Map of EC2 (23:00 � 19:06)
5 15

� EC2 CO luminosity twice that of EC1
6

and comparable to TMC

� CO maps show EC2 sub-structure
6

� H ii region excited by early B star (MR1)
5

� Spectra of MR1 indicate metal depletion
23

� Appears to have triggered star formation
15

� Two embedded young star clusters
16

� Most distant star-forming cloud in MW
24

Digel et al.6 de Geus et al.5 Smartt
et al.23 Kobayashi & Tokunaga15 Kobayashi
et al.16 Snell et al.24
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Uniqueness of Edge Cloud 2

� Metal depletion � 5 for C, N, O21

� Only edge cloud detected in high-density tracer CS8

� Properties of irregular dwarf galaxies (MCs)

� Similar to primordial gas from which MW formed?

� Window to the early Galaxy and to molecular
evolution in low metallicity Galactic clouds

� Local laboratory in understanding molecular gas
in extragalactic sources such as high-z quasars

Rolleston et al.21 Digel et al.8
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