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(Photos courtesy of S, Amariand B. Keel,
see full credits under "Additional Resources.") .
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Mangden af lys fra stjernerne = mangden af lys fra stovet
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Astronomi

Astronomer arbejder med at undersgge og
forsta universet. Arbejdsredskaber er

kikkerter, satellitter og computere.
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Maelkevejen




Interstellar
Matter
Matters !

The centre of the Milky
Way would be a billion
times brighter if not
for cosmic dust...




Eesa

www.spacetelescope.org



Kosmisk Stov - ’de harde fakta”

 Omkring 1/5 af den del af Mzlkevejens masse der bestar af
stjerner, planeter og andet “baryon stof” er 1 form af gas og stov.
Af denne 1/5 er 99% gas og 1% stov.

» Rogpartikler der formentlig bestar af C, O, S1, Mg, Al, Fe.
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Infrared & X-rays

Infrared

X-rays
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0 billion 3 billion 6 billion 9 billion 12 billion
approximate age of universe in years
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Afterglow Light
Pattern

400,000 yrs.
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1st Stars
about 400 million yrs.
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Big Bang Expansion |
13.7 billion years |




Mikrobglge baggrundstarlingen

Forslaet af George
Gamow 1 1946.
Tilfeldigt opdaget
(serendipity) af Arno
Penzias og Robert
Wilson 1 1964.
Nobel pris 1 1978.



Afterglow Light
Pattern

400,000 yrs.

Inflatic

Qu
Fluctuatiosl

Dark Energy
Accelerated Expansion

Development of

Dark Ages
Galaxies, Planets, etc.

.
! ) . 0
Tak | SR RN o okl 18 -
" L.
a " o v - < TR .. -
4 \ ﬁ:'. '(:'-‘."‘,_c'. B M .-?:.‘: R, W,
4 '! &1 EYSPI Bt AR S Ry s R
‘- X IS ’wﬂ. ’.".' . ,.’ - s 3 ES e .
AL AT R STTON e R At
W ) LH & ,e..'c - 'lj:* -4~bj.." ..? ‘ ..
d W F iy . . . 5
e o 3 ~ e .H-:k - ;
T N S e v g
v .-_x’ :‘. o .f‘.- 3 :0‘ S © e - '
..~.l.*'}' R A Ry N
b, 1,“._.;‘.,_4;‘ . ‘. &7 -,
. A", . Ve < -
. .f "’l-.' s ; ‘ X .t T
. e .‘ ) .':‘ ‘,‘_ ‘.", *‘ - \ 'l
q.:. v \; |-,,‘,.:_- { ‘.“‘. - 0 SO v 4 = o ’/
CTREW 0 R (e . .2 . <
A -4 RO ’ & N
d ;. L g Py ) ”. X -"c - J\ '
i e .__’,'_. “’, - $ - s -
;- . R W ' ~ '. . - ’
{ .

1st Stars
about 400 million yrs.

\

A

Big Bang Expansion |
13.7 billion years |




Y

ALMA observationer af det forste 1lt 1 galaksen
MACS1149-JD1, 250 millioner ar efter Big Bang
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Stovets betydning

* hydrogen




Dynamical @tmospheres

The extended molecular
atmosphere of Mira as
seen by the Cassini
spacecraft.

Tomographically
recovered images in four
spectral bands, obtained
by watching the star
pass behind Saturn’s
rings.

Steward et al. (2016)
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dust galaxy at z=7.4. Dust mass 4x10’M__

ALMA and VLT observations ofihe cluster lensed

N Watson et al. 2015









