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: Image: GAIA
Stars 3 x 10"

Age 12.5x10%ears




STRUCTURE

» 13 billion year old

» Barred spiral galaxy Sun

www.esa.int

» A few hundred billion stars



STRUCTURE

» Halo: 1-3x10Mo

. Bulge
» Disc: 6x1070Mg

» Thin disc: 700 LY - .. -7GIobuIar clusters
» Thick disc: 3.000 LY TV

Disc

) Bulge: 100M,

10.000 LY \Stellar halo

10 billion stars

Sun
European Space Agency



SPIRAL STRUCTURE
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SPIRAL STRUCTURE




BULGE

» Mass: 101%Mo
') Size: 10.000 LY
) Population: 10 billion stars

Credit: ESO/NASA/JPL-Caltech/M. Kornmesser/R. Hurt



HALO




MUgSHE

Credit: HT.Sener
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LMC
d ~ 163.000LY
M ~10 billion Mo

R~ 14000LY (1/100 of MW)

Once: barred spiral galaxy
Interactions with SMC & MW

Now: spiral arms are disrupted



Moot

Credit: HT.Sener
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SMC
d ~ 200.000LY
M ~7 billion Mo

R ~ 7000LY (half of LMC)

Once: barred spiral galaxy
Interactions with MW

Now: irregular



DISK

» Not flatted; warped » Contains:

» Spiral arms

» R~100.000LY

» Young stars

» Thickness ~300 -1000LY
» Cool gas

» Po~240 million year  Due

THE MILKY WAY'S WARP Lesa

Warp




DISC

» Thick Disc:

The thindisk ¢  SS- - The thick disk

» First discovered on
edge galaxies

» Unique for Milky Way ?

» 2/3 of all disk galaxies
have thick disc

» Height ~1.5 kpc » Young Thin Disc:

» Old Thin Disc: » Star formation region

» Height ~325pc » Height ~100pc



DISC

Thin disk Halo

Galactic plane




PGP | & POP 1l STARS

» Pop |

» Sun

» Luminous

» Hot » Pop Il

Pap ()
» Young » Globular clusters
» @Disks & spiral arms of » Nucleus of galaxy

spiral galaxies
» Metal-poor

» Made up from previous stars

» Old



POP | & Il STARS

‘ Pop | ‘ Pop |l
Age Young Old
104-10%ears 1070 years
Rand
Orbit Nearly circular a.n ,Om
Elliptical
Sun
Bright super giants Stars in Planetary Nebulae
Example O / B type MS stars RR Lyr type variables
Open cluster stars Globular cluster stars
ISM & Molecular Clouds




GAS IN THE GALAXY

Location of our

solar system’
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INTERSTELLAR GAS & DUST

) » . A
O ” \vf‘ | 1um NSO e
¢ =

)

\-l

Donald E. Brownlee, University of Washington, Seattle, and Elmar Jessberger, Institut fiir Planetologie, Miinster, Germany




CAT'S EYE

NASA, ESA, HEIC, and The Hubble Heritage Team (STScl/AURA)
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Optical: NASA/HST/ASU/J. Hester et al. X-Ray: NASA/CXC/ASU



ETA CARINA

% pyyE—
FROM ALL IMAGES
T X-RAY

v A -’ -
c | ¥
A
? INFRARED
N
AN

VISIBLE




RING NEBULA

The Hubble Heritage Team (AURA/STScl/NASA)
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DUMBBELL - M27




ORION NEBULA - M42
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HORSE HEAD




MULTI WAVELENGTH MILKYWAY

Radio

InfraRed

Optical

X-Ray

CEININEREYY



GALACTIC BAR

www.esa.int



GALACTIC CENTRE

» Rotational centre

» Sag, Oph, Sco direction

» Sagittarius A

» Super-massive black hole: 4.100 * 0.034 million Mo
» 26,700 = 1,300 LY away

» 10 million stars @ 1pc

» Red giants & Massive Supergiants & Wolf Rayet stars






Year: 1995.0

Dato: Andrea Ghe?, Jessico lu (UCIA)
Visuolization: Dinoj Surendron, Randy Londsberg,
m Mork SubbaRoo (UChicego / Adler / KICP)




REFERENCES

» https://sci.esa.int/web/gaia/-/58206-anatomy-of-the-milky-way

» https://www.esa.int/ESA_Multimedia/lmages/2018/04/Gaia_s_sky_in_colour

» https://www.universetoday.com/65343/what-galaxy-is-the-earth-in/

» https://www.researchgate.net/publication/
237053797 Cold dark matter Controversies on _small scales/

» https://www.pas.rochester.edu/~iminchev/NGC89%1.html

» https://courses.lumenlearning.com/astronomy/chapter/stellar-populations-in-the-
galaxy/

» http://spaces.imperial.edu/russell.lavery/ast100/Lectures/Ast100Weekly/
Ast100week14.html

» https://courses.lumenlearning.com/astronomy/chapter/the-mass-of-the-galaxy/

» https://youtu.be/xyjgHRNtEto

» https://imagine.gsfc.nasa.gov/science/objects/milkyway2.html



https://sci.esa.int/web/gaia/-/58206-anatomy-of-the-milky-way
https://www.esa.int/ESA_Multimedia/Images/2018/04/Gaia_s_sky_in_colour
https://www.universetoday.com/65343/what-galaxy-is-the-earth-in/
https://www.researchgate.net/publication/237053797_Cold_dark_matter_Controversies_on_small_scales/
https://www.researchgate.net/publication/237053797_Cold_dark_matter_Controversies_on_small_scales/
https://www.pas.rochester.edu/~iminchev/NGC891.html
https://courses.lumenlearning.com/astronomy/chapter/stellar-populations-in-the-galaxy/
https://courses.lumenlearning.com/astronomy/chapter/stellar-populations-in-the-galaxy/
http://spaces.imperial.edu/russell.lavery/ast100/Lectures/Ast100Weekly/Ast100week14.html
http://spaces.imperial.edu/russell.lavery/ast100/Lectures/Ast100Weekly/Ast100week14.html
https://courses.lumenlearning.com/astronomy/chapter/the-mass-of-the-galaxy/
https://youtu.be/xyjqHRNtEto
https://imagine.gsfc.nasa.gov/science/objects/milkyway2.html

