


•
–

–

–

•

•

•
–



•

–

–

–

–

–

–

–



•
–

–

–







•

•

•
–

•

–

•

–

•

•

–



•

•

•

•
–

•

•

•
–

•
•





•

•

•

•

–

•

•

–



• ~ 200 DIBs known 

• Most DIBs are unidentified 

• Some DIBs may be due to large carbon-bearing 
molecules 

•C60
+ is a candidate for   9577, 9632 bands 

BD+63o1964



•

•

•

–

•
•
•
•

QSO 1422+23,  z
em

=3.62 

( v = 6.6 km/s) 
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Blue: 12 m    Green: 60 m    Red: 100 m
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Galactic Coordinates 



Equatorial Coordinates 
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• Sun is at the center, Galactic Center at top  
–OB stars (blue), AFG (yellow), and ; KM (orange)

–Rings of denser gas (yellow)
• 3-d shells of "warm"gas (~5000 K), containing low-

density, hot gas (~105-6 K)

• Supernovae & winds from stars in OB associations

• Interior of the Local Bubble 
–n ~  0.05 - 0.07 cm-3

• Local Bubble is not spherical
–The long axis  to the Galactic plane

–Density gradients or colliding SNR

• Above Arcturus is the “Wall” of denser gas
–Like Loop 1, the wall appears to be driven by the 

Sco-Cen association

• Local Fluff is a denser region (~ 0.1 cm-3) 
recently encountered by the Sun
–The Sun is headed to the left at ~ 20 km/s plowing 

through the Local Fluff



• Sun is at the center
– Brightest stars (giants & 

supergiants) 

– Denser portions of the 
ISM (orange)
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Element Abundance Element Abundance 

H 1.00 Mg 4.2 10-5 

He 0.075 Al 3.1 10-6 

C 4.0  10-4 Si 4.3 10-5 

N 1.0  10-4 S 1.7 10-5 

O 8.3  10-4 Ca 2.2 10-6 

Na 2.1  10-6 Fe 4.3 10-5 

• Mass fraction of H, He and “metals”  
• X = 0.71, Y = 0.27, Z = 0.02 

• Reference abundances are 

• Solar - presumably ISM 4.5 x 109 yr ago 

• HII regions- gas phase only 

• B-star atmospheres - recent ISM 
• Considerable disagreement, e.g C:  
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uthermal =
3
2 p = 0.39

p / k

3000cm -3K
eVcm-3

uhydro =
1
2 ‹v 2› = 0.13 nH

cm -3

vrms
5km s-1( )

2

eVcm-3

umagnetic =
B 2

8 = 0.22 B
3μG( )

2
eVcm-3

ustarlight = 0.5 eVcm
-3

ucosmic rays = 0.8 eVcm
-3

u3KCBR = 0.25 eVcm
-3
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