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Un missionnaire du moyen age raconte qu’il avait trouvé le point
oil le eiel et 1a Terre se touchent...
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Dist. Sol — Centro Galaxia: 27000 anos luz

Duracion orbita: 200 millones de anos

~ Diémetro de la galaxia: 100000 afios luz
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Ultraluminous Infrared Galaxies

HST - WFPC2

NASA and K. Borne (Raytheon ITSS and NASA Goddard Space Flight
Center), H. Bushouse (STScl), L. Colina (Instituto de Fisica de Cantabria,

Spain) and R. Lucas (STScl)



El espectro del Sol
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Star-Forming Cloud in Cepheus Spitzer Space Telescope ¢ IRS
[Image: Spitzer Space Telescope ¢ IRAC)
sig06-021

NASA / JPL-Caltech / J. Ingalls & S. Carey [Spitzer Science Center/Caltech]



IRAS 1984
All sky survey: 12, 25,60 y 160 um
descubre 30.000 galaxias infrarrojas

LIRGs: Lum. IR < 10" Lsol
ULIRGs: Lum. IR > 10" Lsol
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IBAS D0O091-0738 IRAS 01199-2307 IRAS 03521+0028 UGC 5101

-~
IRAS 1211240305 Mrk 273 IRAS 14348-1447 IRAS 15250+3609

- —

IRAS 22491-1808

Arp 220

IRAS 20414-1651 IRAS 22206-2715

° ULIRGs cercanas vistas con el
Telescopio Espacial Hubble

IRAS 23233+09486 IRAS 23365+3604












Ultraluminous Infrared Galaxy Arp 220

PRC97-17 = ST Scl OPO =« June 9, 1997
R. Thompson (University of Arizona),
N. Scoville (California Institute of Technology) and NASA

HST « NICMOS
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Aiewing down the jet ;
“Quasar | Seyfert 1"
Viewing at an angle fo the &l é
y

b _' < “Radio Galaxy / Seyfert 2"
" ' \iewing at 90° from the jet

Black Hole ____

Accretion Disk gt

-
Torus of Neufral ﬁ
Gas and Dust - %

il

Radio Jet =




Core of Galaxy NGC 426l

Hubble Space Telescope
Wide Field / Planetary Camera

Ground-Based Optical/Badio Image HST Image of a Gas and Dust Disk

380 Arc Seconds B 17 Arc Seconds
88,000 LIGHTYEARS 400 LIGHTYEARS



TTTTT'|' T T TTTTTT'|' T T TTTTTT'|' T T 1T 1T 1T 1T7

n reposo {um)






Brightness -

1192548

IRAS 14060+2919

9 10 15 20 25
Wavelength [micrometers] -

NN NN

o crystalline
silicates silicates

crystallir'i'é""--,.,,”

silicates silicates

0.4

0.3

0.2
125 130 135 140 145 150

8 9 10 15 20
Wavelength [micrometers] -+

1 10
A en reposo (um)

100 1000



Strength of silicate feature -

N

N

—

- 3A "galaxy dominated by an | 3C 7
— w.ofenshrouded power source{— .
: 1.0F :
B - 5
[ 0.k 1 —
- s 7 0 15 20 30 -
r . 4 -
B + 2B a
- S =
- ;:o T .*ﬂ T 2
- storburst dommated -
__ 10.0" . galaxy 5
- 1.0} 0
_ 1.0k d
[ 0.1F 1
C o1} 7 10 15 20 0
A 7 10 s 20 30 1Cc -
B | | | | [ [ | | | | | | | | | | | | | | | [ | | | N
0.01 0.10 1.00

Strength of PAH features -



Galaxy A1689-zD1:

~700 million years
after the Big Bang
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Galaxy A1689-zD1:

~700 million years
after the Big Bang
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ALMA

Entrada en funcionamiento: 2012

Rango espectral: microondas y radio
Resolucion: 0.1 — 0.01”
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Age of the Universe
Today: 14 Billion Years 9 Billion Years 5 Billion Years 2 Billion Years
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Galaxies: Snapshots in Time HST - WFPC2

PR%4-52c - Ofhcs of Public Outreach - Decambar §, 15994 - ZGL
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