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Orion Molecular Cloud

• 100 pc across
• 200,000 M
• Only a few of its stars close to the near edge can be seen in 

visible light.
• But infrared images penetrate the dust and show many more stars.

The Orion-Monoceros Molecular Clouds

Orion A               1.0 x 105 M
Orion B               0.8
Mon R2               0.9

Total complex     4   x 105 M
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The Orion Nebula
• 440 pc away from us
• The central “star” in Orion’s sword.
• ~ 0.6 pc across
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Ionizing O star

An “H II” region: 
ionized gas excited by recently-
formed O stars.

Hβ

[OIII]
4959, 5007

[O III] 
4363

[S II]
6717, 6731

HII region is small cavity at edge of much bigger 
molecular cloud

• Ionized region has “blown out” of 
near side of dense cloud.

• “Blister” HII Region
• Many more similar star-formation 

regions buried deep inside cloud.

Molecular
cloud

Ionized gas

Ionizing stars

Earth
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“Proplyds” in Orion

• Dusty disks around new-
born stars.

• Scattered throughout 
Orion Nebula.

Herbig-Haro Objects
• “Accretion disk” around proto-star channels outflow 

along opposed jets.
• Star is continuing its gravitational contraction
• Still not burning H He.

1000 AU
scale bars
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Herbig Haro Flows

M16 “Pillars of Creation”

• Dense molecular 
clouds are being 
eroded away by 
ionizing radiation 
from newly-formed 
stars.

EGGs: 
Evaporating
Gaseous  
Globules of 
denser gas. 
Contain 
stars in 
process of 
formation.

NGC 3603
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6 deg

30 DorI Zw 18

NGC 3001 kpc

30 Doradus is
prototype of 

“starbursts” seen 
in more distant 

galaxies.

30 Dor

LMC

1 kpc
Most 

distant 
known 
galaxy

5 pc

30 Doradus 
with the SOAR Telescope

R136
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30 Doradus in X-Rays

15 LY

30 Doradus 
with the SOAR Telescope

R136

30 Doradus in the Infrared
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5 pc

30 Doradus 
with the SOAR Telescope

R136

SOAR 
IFU

ORION

The Orion Nebula
• Ionized by single hot star.
• Closest H II Region.

• 437 pc away.
• 3 pc across 

θ1 Ori C

Bar

Orion
Nebula

1 pc

30 Doradus
• Ionized by 100’s of  hot stars.
• Closest example of Giant Starburst. 

• 50 kpc away.
• 200 pc across.

Galactic Fountains

H I Hα

H I HI intensity contours

• M101 superbubble
• 1.5 kpc diameter
• 3 x 107 M
• 50 km/s expansion velocity
• KE = 1053 ergs

(1000 supernovae)

• Milky Way
• Heiles (1984) lists 44 

superbubbles
• Diameter 0.2-2.4 kpc

• W4 superbubble in Milky 
Way

• Reaches 250 pc above plane
• HI disk scale height is 

only 25 pc
• Width = 110 pc
• 2.35 kpc from Sun
• 2.5 Myr old
• Driven by young cluster 

associated with W3/W4/W5 
HII region complex.

• 9 O stars
• At base of cavity.
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Bubble in NGC 3079

• These NASA Hubble Space Telescope snapshots reveal dramatic activities 
within the core of the galaxy NGC 3079, where a lumpy bubble of hot gas is 
rising from a cauldron of glowing matter. The picture at left shows the bubble in 
the center of the galaxy's disk. The structure is more than 3,000 light-years 
wide and rises 3,500 light-years above the galaxy's disk. The smaller photo at 
right is a close-up view of the bubble. Astronomers suspect that the bubble is 
being blown by "winds" (high-speed streams of particles) released during a 
burst of star formation. Gaseous filaments at the top of the bubble are whirling 
around in a vortex and are being expelled into space. Eventually, this gas will 
rain down upon the galaxy's disk where it may collide with gas clouds, compress 
them, and form a new generation of stars. The two white dots just above the 
bubble are probably stars in the galaxy. 

HST


