Astro |:Introductory Astronomy

David Cohen Class 26:Thursday, April 24 Sprmg 2014




The Orion Nebula: gas, dust
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http://apod.nasa.gov/apod/ap120715.html



http://apod.nasa.gov/apod/ap120715.html
http://apod.nasa.gov/apod/ap120715.html

material - enriched with heavy elements - returned by stars to the
Galaxy (to the “interstellar medium”)

stellar winds

planetary nebulae

supernovae
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http://apod.nasa.gov/apod/ap| 10721 .html



http://apod.nasa.gov/apod/ap110721.html
http://apod.nasa.gov/apod/ap110721.html

Radio image of the Milky Way - cold atomic gas in a thin layer:
revealed by the 21 cm emission line of atomic hydrogen

http://apod.nasa.gov/apod/ap0101 | 3.html



http://apod.nasa.gov/apod/ap010113.html
http://apod.nasa.gov/apod/ap010113.html

Radio image of the Milky Way - cold molecular gas in a thin
layer; but also supernova remnants with bubbles above and
below the disk plane

http://apod.nasa.gov/apod/ap050205.html



http://apod.nasa.gov/apod/ap050205.html
http://apod.nasa.gov/apod/ap050205.html

Horsehead Nebula
in Orion

http://apod.nasa.gov/apod/ap05 | 1 30.html



http://apod.nasa.gov/apod/ap051130.html
http://apod.nasa.gov/apod/ap051130.html
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Spiral structure: very luminous stars and gas
clouds tend to occur in spiral arms
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Rotation

Perseus arm

Orion (local) arm Cygnus arm

Sagittarius arm Centaurus arm

Sun

Optical features
visible from solar system

Molecular cloud-Hll region
Star-forming complexes

General Hl (neutral hydrogen) and older stars

Known spiral arms

Hypothetical spiral arms










Galactic Center (optical)
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http://apod.nasa.gov/apod/ap090925.html



http://apod.nasa.gov/apod/ap090925.html
http://apod.nasa.gov/apod/ap090925.html

ic Center (infrared)

Galact




Black Hole at the center of the Milky Way: X-ray flares
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http://apod.nasa.gov/apod/ap|21 102.html



http://apod.nasa.gov/apod/ap121102.html
http://apod.nasa.gov/apod/ap121102.html

Journey to the Center of the Galaxy

http://apod.nasa.gov/apod/ap 120702.html



http://apod.nasa.gov/apod/ap120702.html
http://apod.nasa.gov/apod/ap120702.html

stars orbiting the Galactic center
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http://www.astro.ucla.edu/~ghezgroup/gc/



http://www.astro.ucla.edu/~ghezgroup/gc/
http://www.astro.ucla.edu/~ghezgroup/gc/



http://apod.nasa.gov/apod/ap001220.html
http://apod.nasa.gov/apod/ap001220.html
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Formation of the Milky Way:
spherical cloud of gas starts to collapse,
forms stars destined to become halo
stars,
gas settles into orbiting disk,
ongoing star formation there out of gas
that’s increasingly metal-enriched




http://apod.nasa.gov/apod/ap | 10520.html

Magellanic Clouds


http://apod.nasa.gov/apod/ap110520.html
http://apod.nasa.gov/apod/ap110520.html
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http://apod.nasa.gov/apod/ap110721.html
http://apod.nasa.gov/apod/ap110721.html

the “Magellanic Stream” - gas being pulled out of the
Magellanic Clouds (our nearby neighbor galaxies) by the
gravity of the Milky Way

http://apod.nasa.gov/apod/ap100125.html



http://apod.nasa.gov/apod/ap100125.html
http://apod.nasa.gov/apod/ap100125.html
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The variety of galaxy types
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http://apod.nasa.gov/apod/ap060219.html
http://apod.nasa.gov/apod/ap060219.html



http://apod.nasa.gov/apod/ap120526.html
http://apod.nasa.gov/apod/ap120526.html

Andromeda
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http://apod.nasa.gov/apod/ap130927.html
http://apod.nasa.gov/apod/ap130927.html

Andromeda Galaxy
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http://apod.nasa.gov/apod/ap130927.html
http://apod.nasa.gov/apod/ap130927.html
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http://apod.nasa.gov/apod/ap120518.html
http://apod.nasa.gov/apod/ap120518.html
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http://apod.nasa.gov/apod/ap110120.html
http://apod.nasa.gov/apod/ap110120.html




The Spitzer Infrared Nearby Galaxies Survey (SINGS) Hubble Tuning-Fork

The Spitzer Space Telescope observed 75 galaxies as part of its SINGS B e e e N A S o 50
(Spitzer Infrared Nearby Galaxies Survey) Legacy Program. The : S,

galaxies are presented here in a Hubble Tuning-Fork diagram, which
groups galaxies according to the morphology of their nuclei and spiral
arms, The designation of these galaxies and their placement in the
diagram s based on their visible-light appearance. The main goal of the
SINGS program is to characterize the infrared properties of a wide range
of galaxy types. The images of the galaxies are composites created
from data taken by IRAC (the Infrared Array Camera) at 3.6 and 8.0 pm,
and MIPS (the Multiband Imaging Photometer for Spitzer) at 24 um,

The infrared range probed by these and other observations

taken for the SINGS project allows for the detailed study of

star formation, dust emission, and the distribution of stars in

each galaxy. Light from old stars appears as blue in the

images, while the lumpy knots of green and red light are

produced by dust clouds surrounding newly bom stars, The

elliptical galaxies on the left are almost entirely made of old ’
stars, while spiral galaxies like our own Milky Way are rich in s
young stars and the raw materials for future star formation. 2%
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