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• 1.1 - Pré-Socrático:

“ The Earth and all celestial bodies were 
born from a rotating condensation of gas.”

- Anaximandro e Anaximenes (476 a.c.)

• 1.2 – Chinese:
- Chi Meng (25 a 250 d.c.) 

“The sky was empty without any matter... Not 
having frontiers. The Sun, the Moon, and the 
stars were floating in space. ”

• 1.3 – Renascence

“The Solar System was born from a primordial 
rotating cloud of gas (nebular hypothesis)”

- La Place (1749-1827)



Radio Observação do meio interestelar – José Williams Vilas-Boas

���������	��

�����
���

First observational evidence of the interestellar medium
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Williams Hershel (1780) 

First scientific discussions about the existence of this 
medium

John Hartman (1904) 
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Few Spectral lines
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Until few years ago:  

The interstellar medium seemed a cold, static reservoir of gas.

The Gas Between the Stars – Ronald Reynolds, Scientific American, 2002 

Now its is recognized as a complex medium with a high diversity of
temperature, density and ionization.

Supernova explosions blow giant bubbles; fountains and chimneys above 
the spiral disk.

Clouds are falling in, with high velocities, from beyond the disk (Maloney, 
Putman, 2003, ApJ, 589, 270)

Why the star formation activity change from one
region to another, 

Why there is sporadic star formation?

Massive star formation Heat and ionize the medium

Important question

Strong expansion



We know:H2 glows at 2.2 µm and are located in dense gas in the Galactic plane.

Recently Far Ultraviolet Spectroscopic Explorer (FUSE) satellite sought for H2
telltale absorption lines(0.1 µm) in the ultraviolet spectra. (Blair&Savage, 2000)

The Gas Between the Stars – Ronald Reynolds, Scientific American, 2002

- H2 was detected far outside the Galaxy (general astonishment !!) 

High density is needed to shield the molecules from the ravage of 
the starlight. Are there neutral clouds far from the Galactic 
plane?? 

- Two new ionized HII components have been discovered: hot (106K) & 
warm (104K)

These phases stretch far above the galactic plane, forming a thick 
gaseous “halo”  around the entire galaxy. 

Hot phase – extend thousands of parsecs from the mid plane. This 
is not “interstellar” medium any more. This is our galaxy´s corona.

It seems that O stars are the only known source of energy.

55% to 75% of the Int. medium  is “ hot” (Ostiker& Mckee, 1978)
Note:



Lallement et al. 2003; 



Aqui distribuição de CO.
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•Here the interstellar 
medium was born 

•End of the ‘dark ages’

Epoch of 
Reionization (EoR)
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Tex is a measure of the efficiency of the 
excitation mechanism. 
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Transitions, telescope and  spectral lines
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Vilas-Boas, et al, 94



Tachihara et al, 1996
13CO (J=1-0)

Andreazza, Vilas Boas, 1996

Star counts Visual
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Caselli, Myers. 1995



13CO and C18O (J=1-0) observations toward    
dark clouds.

– Chamaeleon, Musca, Coalsack, Lupus, 
Corona Australis, Vela and Scorpius

Vilas-Boas, Myers e Fuller (1994, 2000) 
• SEST,  15 m telescope (Booth et al. 1992)

– Taurus, Cepheus, Ophiuchuc.
• Myers, Linke and Bensons (MLB, 1983)
• Bell Lab, 7 m telescópio  (MLB)

– Ophiuchus North. 
• Nozawa et al (1973)
• Nagoya 4 m telescope (Kawabata et al. 1989)

– Cirrus de alta latitude
• Turner e Richard (1992).  (Turner et al, 1992)
• NRAO 12 m telescope (Turner et al. 1992)



Vilas-Boas, Myers, Fuller, 2000



All condensations 
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MLB+Nozawa+TR
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3 - Resultados
Vilas-Boas, Myers e Fuller
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