





Todas las actividades humanas
hacen uso de los sentidos.

« Laciencia es subjetiva
» El arte es objetivo

Los instrumentos cientificos son
ayudas mecanicas para
nuestros sentidos.
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Pitagoras
" (S. VI AC, Samos 582 AC)
sArmonia de las esferas

« Matematicas
. 'Astronoml’a
« Musica
*Cada esfera emite un tono musical
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Primera Ley de Kepler
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Ioannis Keppleri

HARMONICES
MV NDI

LIBRI V. QvorvMm

Primus G soMETRICYS, De Figurarum Regulariom, qua Proportio-
nes Harmonicas conftituune, orcu & demonftrationibus,

Sccundus ArcHiTrcToNICYS, [euex GEoMATRIA Fiovaata,De Fi-
gurarum Regularium Congucnua in plano vel folido:

Terads propricHaryoxicvs, De Proportionum Harmonicarum or-
cuex Figurisideque Nacutd & Differencis rerum ad cancum per-
unentium, contra Yeteres:

Quartus Meraruysicvs, Psvcrotocievs & Astrotocicys, De Har-
moniarummentali Efentia carumque generibus.n Mundo; prafer-
umde Harmonia radierum, ex corporibusc celeftibusin Terram de-
{cendentibus, ciufque effecta in Nacura feu Anima fublunari &
Humana:!

Quintus AstaoNomicvs & Mrravuysicys , De Harmoniis abfoluriffi-
mis motuam ceeleftium, orruque Eccentricitatum ex proporcioni-
bus Harmonicis.

Appendix haber cum}mmtioncm huius Operis com Harmonices Cl.
Prolemai ibro Il Lcumque Robertide Fluchibas,dicti Find Medici
Oxonienfis fpeculationibus Harmonicis, operi de Macrocofimo &
Microcofmo inferris.

Cum 8.C.M™, Prinilegio ad annos X .

Lincii Auftrie,

SumptibusGoporrEpr TAmracH 11 Bib]
Excudcbatlom”sp“m:vsl‘ .Francof.

“MuNo M, DC, XI1X.

Harmonrtcrs Lis. V. 13
&dris irregularibus, quibus tegicur Cubusincus, Hoic fuccedicIcofaé
A :

| SRR -

AN D

dron 4.ob fimilicudinem, ulcima fecunda-
rarum, angulo folido plurilineari ucenti.
um. Inumumeft O&oddron 5. Cubifimi-
l¢, & prima figura (ecundariarum, cui ided
primus locuyinteriorum debecur, quippe inferipuli; uti cubo circum-
{eripali primus exceriotum.
Suncautem nocabilia dud veluci conjugia harum ‘figurarum ;ex

A

L

diverfiscombinaraclafMibus - Ma
res, Cubtus & Nodecacdron ¢
primanis i faennnz, O&ocdror
&lcoficdr onex fecundarijiqui.
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Karl Jansky, Laboratorios Bell (1932)
Primero en oir la Musica de las Esferas
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Stellar Background

i
Apparent Motior
on the Celestia

La danza de los planetas
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Gran Mancha Roja en Jupiter Sheila Szabototh
Jupiter's Red Spot Jr. (2007)



www.rasiel.

The Persistence of Memory, 12315 Batiy




Wassily Kandinsky — Composition 10
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Hubble images
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Einstein Cross
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SIMULACION DE LENTE GRAVITATORIA







U&R: XMM-Newton X-ray
Imagen de un cumulo de
galaxias real.

« Virgo consortium; Jenkins et
al.1998

D&L: Distribucidon de materia
oscura en un cumulo de
galaxias.

. Imagen de Andrey Kravtsov
D&R: Galaxia aislada




Cuasares lenteados

 U&R: Cruz de Einstein :

« D&L: Anillos deEinstein

« D&R: Galeria LG
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J073728.45+321618.5

.P

J095629.77+510006.6

.

J120540.43+491029.3

.

J125028.25+052349.0

-

J140228.21+632133.5

.

J162746.44-005357.5

-

J163028.15+452036.2

J232120.93-093910.2

Einstein Ring Gravitational Lenses
Hubble Space Telescope » Advanced Camera for Surveys

NASA, ESA, A. Bolton (Harvard-Smithsonian CfA), and the SLACS Team

STScl-PRC05-32
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Gallery of Gravitational Lenses
Hubble Space Telescope « WFPC2

PRC99-18 » STScl OPO « K. Ratnatunga (Camegie Mellon University) and NASA
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* Galaxy Cluster SDSS J1004+4112: “Quintuple Quasar” @ HUBBLESITE.org
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Visible Light
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3 - 13%
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Infrared Light
Hubble

Infrared Light
Spitzer

Distant Gravitationally Lensed Galaxy = Galaxy Cluster Abell 1689

Hubble Space Telescope = ACS/WFC NICMOS




Distant Gravitationally Lensed Galaxy Hubble Space Telescope
Galaxy Cluster Abell 1689 ACS/WFC NICMOS
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HST Filters % e ; e
Bm ¥ A08 [ll-i NASA, ESA, and L. Bradley (JHU), R. Bouwens (UCSC), H. Ford (JHU), and G. H]mqu’/orth (UCSC) STScI-PRCO8-08a
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 Distancia al cumulo
observed wavelength () e 2.2 mil millones a-|
* 6/5 megaparsecs.

l l | |, || - Distanciaala galaxia
g s s - 12.8 mil millones a-|.
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Distant Object Gravitationally Lensed by Galaxy Cluster Abell 2218 HST ¢« WFPC2
NASA, ESA, R. Ellis (Caltech) and J.-P. Kneib (Observatoire Midi-Pyrenees) ® STScl-PRC01-32
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MS2053.7-0449

Verdugo, de Diego & Limousin 2007

Verdugo, de Diego & Limousin 2007







Instituto de Astronomia UNAM-CU
Instituto de Astronomia UNAM-ENS

- Centro de Radioastronomia — UNAM
INAOE — Puebla

Area de Astronomia — Dep. Inv. Fis.
+ Universidad de Sonora

Departamento de Astronomia
Universidad de Guanajuato-

Inst. de Astronomia y Meteorologia
Universidad de Guadalajara




Observatorio de Tonantzintla (UNAM)
— Astrografo Carta del Cielo
— Telescopio 1 m
— Camara Schmidt 64 cm



Observatorio Astrofisico
| Guillermo Haro (INAOE)

— Sonora

ey — Telescopio 2.12 m




OBSERVATORIO DE SAN PEDRO MARTIR (UNAM)
Baja California Norte



\'t - 4 ‘
5% eipmem e













Observatorio Norte Europeo
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Observatorio
del Roque
De los
Muchachos

RSanta Cruz

1E| Paso R

nde la Palmalies

Madera
| Palma
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Islas
Canarias

La Palma es una de las siete islas
Canarias.

El archipiélago esta situado en el
Atlantico frente a la costa de
Marruecos.
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Telescopio MAGIC




William Herschel Telescope Isaac Newton Telescope

Telescopio Nazionale GALILEO Nordic Optical Telescope
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ge Millimeter Array

Atacama Lar

— ,ALMA

Chile

—

64 antenas x 12 m
Ano 2012
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