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Generic Star Formation History
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color-magnitude relation for galaxies
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“Main Sequence of Star Forming Galaxies”
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Spiral galaxies
rotationally supported
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specific angular momentum
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Massive ellipticals mostly pressure
supported (slow rotators) while many
(not all) lower mass ellipticals are fast
rotators. These are often SO galaxies.

spirals

0.8 , , —
fast rotators R T 8
7 -=" R o o : /
() | e - o Ooo O %0? o o / (8’&
A (0% i ..o & 00 o %—o- 9/’/{,0\, °
0.6 7 " »d Q 0 % ?%66 00 L
’ (o] & Q’ °- L- o o 9/" \(0’
O’o 000”,— &P Lo Py COO -—v'/ 6@
() 3 /’ °° ’0, P /O o . oo e i 0,0- - /,Q'Q
: o 8° _cgg-" "0 &8
O 3 0,’6 O‘—." ° oo—'__ °®2>,QO
S04f 70 S W g e
"@ﬁ/obﬁ/ . :,’,:'9 ,9’6 O. i log (M)
0.3} 1%, ¥ o ae-g® o . ®
'/ 70, 0."0e " O @ . 115
:I / : ’ C?oo - o o 0
())"/:;, a9 W % ° g o M
i1 te, 2 /e 8, 6 o..o (o] e O
Ill'llll rnl . o % o° °* ¢ 105
()'l ﬂl/;/.;____--’“o‘.....o. I e Y. s rssEEEEEE R R E R Q.ieennnns e 10
FR
e © ©g°° slow rotators - ¢s
080 01 02 03 04 05 06 07 08 09
€
ellipticity
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Galaxy Formation

A many faceted problem
(sort of like Cthulhu being a multi-tentacled nightmare cult god)

Competition between gas accretion (to form disks)
and lumpy fragments (forms spheroids, substructure)
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Monolithic galaxy formation
collapse of one big gas cloud
(e.g., Eggen, Lynden-Bell, & Sandage 1962)

Hierarchical galaxy formation

“bottom up” formation from sequence of mergers
(big galaxies are built by piling up small galaxies - happens with cold dark matter)

Searle-Zinn (1978) fragments:

“...halo [globular] clusters originated within transient protogalactic fragments that
gradually lost gas while undergoing chemical evolution and continued to fall into
the Galaxy after the collapse of its central regions had been completed.”



