Astro 220: Galaxies and cosmology

Future World + 250 Ma

Andul.m'
MMCD

Subduction Zone (triangles point in the
direction of subduction) 9

Sea Floor Spreading Ridge ,5,
Monday, October 11, 2010




pd N

|

@]

—_

N
| 1T 1 T | 1T T 1 | T 1T 1 |

O

O

hw?2

Monday, October 11, 2010



Sextans 4 Sextans B

1 milllion ly
e
Leo A
NGC
3103 A ntiig
Dwarf
NGC
Leoll Leall 185 NGC
o 147 M0
A e
DTN A4
L A Milky RE T
T Way i

5t £ &ndromeda

NGC: i % Galaxy
6822" ::: oI T M32

i iTgaa?a%;,m;Andromeda
P LS and |
Dwarf : \ .
SIC ‘Pegasus
. 71613
Tucana: Cetus ::
Dwarf

WLMs |

LGS 3

‘Dwarf

4 quarius

. Dwarf
Saqgittarius
Dwarf
Irregular
Monday, October 11, 2010



LUMINOSITY (X/2%

0G0}

300

100

30

NUMBER

o Composite cluster goloxy
luminosily dislribution

® D galaxies included .

e Best fit -

| | | L | |

l -
-8 -20 -22 -24

Schechter (1976)

Monday, October 11, 2010




Edwin Hubble's o
Classification = . &
Scheme - ' |

Ellipticals

EO E3
@

ES
Spirals

Monday, October 11, 2010




Monday, October 11, 2010



Surface Brightness (mag arcsec~2)

Radius (")

15 20

MacArthur et al 2003

Monday, October 11, 2010




Radius (kpc)

Q 2 4 ] ]

7T

& "°Fy UGC 9908 disk u, = 208 h = 115 ]
1 I 1
- - r,- <

§ o B band,, bulge x4, = 208 T, = 4.1 4
3 n= 1

8 [ 1.4 :
~ L -
© 221 ; FWHM = 23/ 7]
w o \ -
@ [ \ Sky = 223 |
E 24 . -3
— r \ 9
[ \, :
vk i :
——0 I\ S EPR——

o" :_1 1 L | _g
0z f o =62 3
T sl ———
-0.2 '$-37 K

= 7 Y ) LY P TP TRt S BB,

0 20 40 80
Radius (')
Radius (kpc)

0 2 4 L 8 10

16 ':‘ LS S 5T BT B LY FELEEL EELEN KR RS 1_:

o~ Iy UGC 9908 disk u, = 192 h = 98 :
g 18 - R band,, bulge u, = 190 T, = 3.4 7
7] [~" n= :
B ) 1.3 3
ot : :
@ = FWHM = 1.7/ 2
B I : .
o ! \ - 210 |
E af ‘. ]
t A :

{ 26 - \_ . a3
TP & T S W —t—

0.4 _] T T 1 :
02§ X.'.." 48.0 2

0 bl N gy NG
-02E L - ™ 11.8 3
201 - B I T RSP e T P S
0 20 40 60 80

Radius ("’)

0

Radius (kpc)

2 4 L) B

v

LN s B, i ¥ B

Ky (mag arcsec-2)
8

Ty

YT T Ty

R

UGC 9908 disk u, = 199 h = 106 ]
V band,, bulge x, = 197 L, = 3.6 ;

4

n= 13 ]

Ak

FWHM = 1.7 -

\ ‘
\ Sky = 21.4 |
24 \ &
\ '
2 \ 2
f BTV NTRNTOTRPTIC NIRRT IR,
0.‘ :,.J v v v T v " 2 T * " s T - " -E
02 @r 14.0
0 M - —
-02 | Kosas = 4.1 3
~04 _1 g gty uicgeag g ooy g gti AR giise ”
0 20 40 60
Radius ("")
Radius (kpc)
0 2 4 L] i
| [N S S B S S B S S S S S Eu
14
=  [§ UGC 9908 disk u, = 168 h = 86 |
1
- - r - d
§ 16 |- H band,, bulge x, = 183 f, = 3.1 .
3 § n= g
S 1.0
= 18k -
5 [ . PWHM = 2,177 ]
w _f N 1
g Wr \ Sky = 14.2
E a: \ :
R ~
3 \ )
gl = TR S E— P -G =
04 F ' T o2 | 3
02k Mo, =41 3
R e i S an s ey
-0.2 E’- "‘ d - 1.8 B
=04 Ry o . STy U o iGgiiis ol s Tpd e
0 20 40 60

Radius ("")

MacArthur
et al 2003

Monday, October 11, 2010




o -
.&. -
. p » \ - ‘ i ;r
’ » . »iry 2
. O
’ o .
. : »
-~ , -
’ -
. , " !:'
. - h Y
. »
- y '

Monday, October 11, 2010






© © © © o ©
& un & N 0 W

Fraction of galaxies
W

o ©
N

e
—

Morphology density relation

o
0 - .
¥ A
- o
o
A
. 0
A A
A s 8 o)
A
1 0 1 2 3
Density

< |solated €= Groups =9 €= Clusters =—p

© Spiral
= SO
A Elliptical

Monday, October 11, 2010




M87  © Anglo-Australian Observalory
Photo by David Malin

Spirals: Tully-Fisher relation Ellipticals: Fundamental Plane
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