INTRODUCCION
A LA
ASTROEISICARELATMSTA



La astronomia es el estudio de

los objetos que forman el Universo

a traves de la deteccion y medicidn

de las particulas que estos objetos emiten.

La astrofisica es la representacion de los procesos
fisicos que ocurren en los objetos astronomicos.



Durante la mayor parte de su historia,

la Astronomia se ha limitado al estudio de

un tipo muy especifico de particulas:

fotones con una longitud de onda en el rango

300 nm < A <1 pum

lo que corresponde a frecuencias entre
3 x 10 Hz y 10%° Hz.

La radiacion formada por estos fotones
es conocidacomonl|l uz vi si bl eo.
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En 1609, Galileo Galilel
apunto por primera vez

su telescopio hacia

el firmamento realizando
descubrimientos asombrosos
para la época que cambiaron

la percepcion del mundo para siempre:

U montanas y crateres en la Luna, ‘%

U una pléyade de estrellas invisibles al ojo humano,

U fases en Venusy

U los cuatro mayores satélites de Jupiter.



January 7th 1610: first observation of Jupiter with a telescope
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https://www.google.com.ar/search?client=firefox-a&hs=9lE&rls=org.mozilla:es-ES:official&q=telescopio+espacial+hubble+altura+de+%C3%B3rbita&sa=X&ei=oh8KUojGD-eXigLaz4G4BA&ved=0CMgBEOgTKAEwEA&biw=1280&bih=707
https://www.google.com.ar/search?client=firefox-a&hs=9lE&rls=org.mozilla:es-ES:official&q=telescopio+espacial+hubble+fecha+de+lanzamiento&sa=X&ei=oh8KUojGD-eXigLaz4G4BA&ved=0CMsBEOgTKAEwEA
https://www.google.com.ar/search?client=firefox-a&hs=9lE&rls=org.mozilla:es-ES:official&q=telescopio+espacial+hubble+fecha+de+lanzamiento&sa=X&ei=oh8KUojGD-eXigLaz4G4BA&ved=0CMsBEOgTKAEwEA




Deep surveys:

On September 25, 2012, NASA released a further
refined version of the Ultra-Deep Field dubbed
the (XDF).

The XDF reveals galaxies that span back 13.2 billion
years in time, revealing a galaxy theorized to be formed
only 450 million years after the big bang event.

On June 3, 2014, NASA released the Hubble Ultra-Deep
Field image composed of, for the first time, the full range
of to light.
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https://en.wikipedia.org/wiki/Hubble_Extreme_Deep_Field
https://en.wikipedia.org/wiki/Ultraviolet
https://en.wikipedia.org/wiki/Near-infrared
https://en.wikipedia.org/wiki/Near-infrared
https://en.wikipedia.org/wiki/Near-infrared
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The metallicities of different structures in the universe
and their evolution with redshift are key factors to be
considered in our attempts to track the progress of
galaxy formation through the cosmic ages.

One of the exciting developments in observational
cosmology over the last few years has been the
ability to extend studies of element abundances
from the local universe to high redshifts:

Stars

H Il regions
cool interstellar gas and hot intergalactic medium

all observed when the universe was only
D 1/15 of its present age. 15
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These kind of observations are possible

thanks largely to the new opportunities offered by

u Keck telescopes _

u the Very Large Telescope facility at the
European Southern Observatory

®

Consisting of four Unit Telescopes with main mirrors
of 8.2m diameter and four movable 1.8m diameter Auxiliary Telescopes, at
the Paranal Observatory on Cerro Paranal, Chile. 17



These kind of observations are possible

thanks largely to the new opportunities offered by

i Keck telescopes

u the Very Large Telescope facllity at the
European Southern Observatory

o and most recently the Subaru telescope

Subaru Telescope IS the 8.2 metre telescope of
the National Astronomical Observatory of Japan,
located at the Mauna Kea Observatory on Hawalii 18



SDSS: es el survey mas grande y sistematico.

Combina relevamientos en 5 bandas opticas de 25% de la esfera celeste
(norte): 8452 grados cuadrados.

Se tienen objetos hasta una magnitud limite M;;,,=23.1.




The SDSS is one of the most ambitious and influential
surveys in the history of astronomy.

Over eight years of operations
(SDSS-I, 2000-2005;

SDSS-II, 2005-2008),

It obtained deep, multi-color ima
covering more than

a quarter of the sky and

created 3-dimensional maps
containing more than

930,000 galaxies and

more than 120,000 quasars.

The SDSS used a dedicated
2.5-meter telescope at
Apache Point Observatory,
New Mexico.
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The latest generation of the SDSS (SDSS-1V, 2014-2020) is
extending precision cosmological BT 77 e
measurements to a critical early phase B soss « cuossqarasaion )
of cosmic history (eBOSS), N

Galaxy in the northern
and southern hemispheres
(APOGEE-2),

- and for the first time using the Sloan

spectrographs to make spatially resolved ‘« Ny
maps of individual galaxies (MaNGA). . wseest i



The latest generation of the SDSS (SDSS-1V, 2014-2020)

Two smaller surveys will be executed as subprograms of eBOSS:
- the Time Domain Spectroscopic Survey (TDSS) will be the first
large-scale, systematic spectroscopic survey of variable sources;

- while the SPectroscopic |Dentification of EROSITA Sources
(SPIDERS) will provide an unique census of supermassive black-
hole and large scale structure growth, targeting X-ray sources
from ROSAT, XMM and eROSITA.

24
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Astronomia infrarroja

En la década de 1970, los astronomos de todo el mundo
comenzaron a considerar la posibilidad de colocar un
telescopio infrarrojo en un satélite en orbita

alrededor de la Tierra:

x |RAS fue lanzado con éxito el 25 de enero de 1983:

IRAS exploré mas de 96% del cielo un total de cuatro veces y
completd el primer estudio de alta sensibilidad en las longitudes de onda
de 12, 25, 60 y 100 micrones. IRAS incremento en 70% el numero de
fuentes astronomicas catalogadas detectando cerca de 350.000 fuentes
Infrarrojas.

X En noviembre de 1989, la NASA lanzo el explorador del

fondo cosmico (COBE) para estudiar las caracteristicas de la
radiacion de fondo en las bandas infrarroja y de microondas (los ecos del
Big Bang), con variaciones en temperatura que podrian haber dado
origen a la formacion de galaxias.
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Next Generation Space Telescope renamed as
the James Webb Space Telescope (JWST)

will be a large infrared telescope
with a 6.5-meter primary mirror.
Launch is planned for 2018.

JWST Is an international collaboration between . the
- and the
).
The will operate JWST

after launch.
210


http://www.nasa.gov/
http://www.esa.int/
http://www.space.gc.ca/
http://www.space.gc.ca/
http://www.stsci.edu/

The science goals for the JWST can be grouped into four themes:

seeks to identify the first bright
objects that formed in the early Universe, and
follow the ionization history.

will determine how galaxies and
DM, including gas, stars, metals, physical structures (like
spiral arms) and active nuclei evolved to the present day.

focuses on the birth and early development of stars
and the formation of planets.

studies
the physical and chemical properties of solar systems
(including our own) and where the building blocks of
life may be present. 28


http://ngst.gsfc.nasa.gov/firstlight.html
http://ngst.gsfc.nasa.gov/firstlight.html
http://ngst.gsfc.nasa.gov/galaxies.html
http://ngst.gsfc.nasa.gov/birth.html
http://ngst.gsfc.nasa.gov/origins.html
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Recién en la década de 1930,

con la deteccion de ondas de radio de origen cosmico,
la ventana electromagnética de observacion
astrondmica se abrio mas alla de lo que el ojo
humano es capaz de detectar.

El uso de radiotelescopios como instrumentos

astrondmicos no se generalizo y
fue funcional hasta la decada de 1950.

30



Karl Jansky frente a su radioantena con
la que descubrid la primera fuente radio
extraterrestre (el centro de la Via
Lactea), en 1932, mientras hacia un
estudio para Bell Telephone sobre las
Interferencias radio para las

comunicaciones.

Karl Jansky

Jansky detected the first
extraterrestrial radio signals
In the early 1930s. Rt L |
Grote Reber "' The technical progress that
resulted from WW I

provided the crucial impulse
for radio astronomy..

-He built the first radio telescope

for astronomical purposes in 1937.

- He published the first radio maps of the sky in 1944.

33



Primera deteccidon en radio del centro de
la Via Lactea en los Lab. Bell (1931).

Radio Astronomy was accepted
as a genuine branch of the
astronomical sience only after
the amazing discoveries of the
1950s and 1960s:

-HI distribution in the Galaxy
-Molecular clouds
-Supernova remnants

-HIl regions

-Radio galaxies and quasars P e A
-Pulsars World's largest single-apertuge radio

: - telescope-at Arecibo Obser in
-Cosmic microwave background Puerto Rico (305m de diametro)34




