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De Melkweg (Hs.1)
De Melkweg in zichtbaar licht/microgolven:

Bron: Brunier, La Silla/ESO (2009) Bron: Two-micron all-sky survey (2MASS)

NGC 981:

Bron: Adam Block


https://www.eso.org/public/images/eso0932a/
https://www.jpl.nasa.gov/images/pia04250-point-source-all-sky/
https://www.adamblockphotos.com/ngc891.html
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Spiraalarmen (radio) He.1)

Bron: Oort et al., MNRAS 118, 379 (1958)


https://academic.oup.com/mnras/article/118/4/379/2603939
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Bron: links: NASA/JPL-Caltech; rechts: ESA; lay-out: ESA/ATG medialab (2016)



https://www.esa.int/ESA_Multimedia/Images/2016/09/Anatomy_of_the_Milky_Way
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Stemvorkdiagram (He.3)
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Bron: Wikipedia, user Cosmogoblin


https://en.wikipedia.org/wiki/File:Hubble_Tuning_Fork_diagram.svg
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Elliptische sterrenstelsels: M 87 He.3.1)

Bron: NASA, ESA, STScl


https://science.nasa.gov/asset/hubble/m87-4/
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Spiraalstelsels: NGC 5495 H6.3.2)

Bron: ESA/Hubble & NASA (2022)



https://www.esa.int/ESA_Multimedia/Images/2022/09/Hubble_spies_a_stately_spiral_galaxy
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https://academic.oup.com/mnras/article/311/2/441/965167
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Bron data: Corbelli & Salucci MNRAS 311, 441 (2000)

@ Relatie tussen maximale rotatiesnelheid en de helderheid van spiraalstelsels


https://iopscience.iop.org/article/10.1088/0004-6256/141/2/69
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SMC Bron: ESO/VMC Survey (2017)

Bron: ESO/VMC Survey (2019)



https://www.eso.org/public/images/eso1914a/
https://www.eso.org/public/images/eso1714a/
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De Lokale Groep (H6.4)

Milky Way Galaxy
Diameter: 87,400 light-years

Large Magellanic Cloud
Diameter: 32,200 light-years
Small Magellanic Cloud
Diameter: 18,900 light-years /
[

NGC 3109
Diameter: 25,400 light-years

\ Triangulum Galaxy
Diameter: 61,100 light-years

Andromeda Galaxy
2,000 light-years

Bron: MediaWiki, user SkyFlubbler (2022) -


https://commons.wikimedia.org/wiki/File:Local_Group_Galaxies_Comparison.png

Sterrenstelsels De LOkale Groep (H 64)

Ons

Melkwegstelsel Melkweg LMC SMC Andromeda Driehoek
(M31) (M33)
Vorooge Type SBbc Irr Irr Sb Scd
Afstand (kpc) — 50 62 765 970
Diameter (kpc) 26 — 30 9.86 5.78 46.6 18.7
Sterren (10°) 100 — 400 20 3 1000 40
Grbemen Lichtkracht (Le) 2 x 10" 2x10° 3x108 2.6 x 10'° 4 % 10°
ot Stermassa (My) 6x10°  1x10° 7x108  15x10" 5 x 10°
Totale massa (Mz) 1.15x 102 14x 10" 7x10° 13-17x102% 5x10"
Ontstaan Massa SMBH (My) 4.3 x 10° 6 x 10° geen? 1.4-23x10® geen???

Meer
sterrenkunde!

+ ~ 80 dwergsterrenstelsels



Sterrenstelsels

Ons
Melkwegstelsel

Sterrenstelsels
waarnemen

Morfologie

Groepen en
clusters

Andromedanevel

Ontstaan

Meer
sterrenkunde!

Bron: Luc Viatour (2023)

De Andromedanevel He.4)



https://lucnix.be
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De Virgocluster (Hs.4)

Bron: Chris Mihos (Case Western Reserve University)/ESO (2009)


https://www.eso.org/public/images/eso0919a/
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Het heelal op grote schaal He.4)

2dF Galaxy Redshift Survey

3° slice
62559 galaxies
220929 total

Bron: 2dF Galaxy Redshift Survey/AAO


http://www.2dfgrs.net/
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Interacties: M51 — the Whirlpool Galaxy He.4.1)

Bron: NASA, ESA (2005)


https://esahubble.org/images/heic0506a/
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Interacties tussen sterrenstelsels: Antennae Galaxies He.4.1)

Bron: Wikimedia, user W4sm astro (2020)


https://upload.wikimedia.org/wikipedia/commons/thumb/6/67/NGC4038_Large_01.jpg/2560px-NGC4038_Large_01.jpg

Laser Interferometer Space Antenna (LISA)
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Ruimtemissie
@ 3 ruimtevaartuigen, 4 testmassa’s
@ Detector in een baan om de Zon, 20°
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B achter de Aarde
@ Driehoeksopstelling, armen van
2.5 miljoen km
Groepen en (*] 1 Watt |aseI’S
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@ Lage frequenties: 0.1 mHz — 1 Hz
(P~1s—-3u)

Interacties

@ Missieduur 5+ jaar

. @ LISA Pathfinder (december 2015)
sterrenkunde! Bron: lisamission.org heeft teChnOIOgie getest

@ Lancering 203747
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https://www.lisamission.org/

Laser Interferometer Space Antenna (LISA)
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Waarnemingen
Sterrenstelsels

waarnemen @ Galactische dubbele witte dwergen

@ Supermassieve zwarte gaten (SMBHSs) in de
kernen van botsende sterrenstelsels

@ Vangst van compacte objecten door SMBHs
@ Kosmische strings?
Groepen en @ Fase-overgangen in het vroege heelal?

clusters
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Nauwkeurigheid

@ Massa’s van SMBHSs (10* — 107 M,,): tot
~ 0.1 —10%
Stamenkunde @ Posities: enkele graden

@ Directe afstandmeting: ~ 1 — 10%

Interacties

Ontstaan

Bron: NASA/HST (2002)


https://science.nasa.gov/asset/hubble/the-mice-ngc-4676-colliding-galaxies-stream-stars-and-gas/
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Het ontstaan van sterrenstelsels (Hs.5)
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Bron: ESA/Planck

@ T = 272548 +0.00057K @ structuur ontstaan: t~ 10~%Cs
@ AT/T ~1075() o vastgelegd: t=377.74+3.2kyr (z=~1100)


https://www.nasa.gov/images/content/735683main_pia16873-full_full.jpg
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Verste/jongste sterrenstelsel: JADES GS z14-0 (2024

/ JADES-GS-z14-0

Bron: NASA, ESA, CSA, STScl

{(z) ~ 230 Myr;

tel = t(2)/to ~1.7%; a(z) ~ 0.065

) (H7.3.4)



https://blogs.nasa.gov/webb/2024/05/30/nasas-james-webb-space-telescope-finds-most-distant-known-galaxy/
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Sterrenstelsels Meer Sterren kU nde !

Ons
Melkwegstelsel

Sterrensielsels Meer weten over:
(Dubbel)sterevolutie: — cursus Stellaire astrofysica (2° jaar), MvdS
Zwarte gaten: — cursus Zwarte gaten (1° of 2¢ jaar), Prof. S. Vandoren

Zwaartekrachtgolven: — cursus Gravitational waves (3¢ jaar), Prof. C. van den
Broeck & Dr. A. Samajdar

croepenen Sterrenstelsels en kosmologie: — cursus Cosmology & Galaxies (3¢ jaar), Dr. E.
clusters Chisari & Dr. E. Plauschinn

Morfologie

Afstuderen met compacte dubbelsterren/zwaartekrachtgolfbronnen:
@ Kom over ~ 1.5 jaar langs voor je BSc-project (BONZ)
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