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~ As estrelas: constelacions .
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As estrelas magnltudes estelares

__Hlparco de Nicea (~ 135 AC)
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~ As estrelas: espectros
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' Clasificacién de Harvard:
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As estrelas: o dlagrama H-R

Spectral Clas
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Class Temp{v;r}ature Gl Features Features
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As estrelas prep iedades
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- As estrelas: o medio interestelar -
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As estrelas como nacen .t
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As estrelas: como:viven
“As estrelas san col'm_d as pizias; 0 secreto esta na masa”. Anénimo.

Hydrogen-burning Nonburning
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http://www.astro.ubc.ca/~scharein/a311/Sim/hr/HRdiagram.html

As estrelas a morte

Estrelas de pouca masa: nebulosas planetarlas
planetary nebula phase asymptotic Slantf_ﬁl_
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http://aspire.cosmic-ray.org/labs/star_life/hr_interactive.html

As estrelas a morte

‘Estrelas masivas: suernovas
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- As estrelas: enanas brancas

possible reaction (50 km thick) [
products)
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As estrelas estrelas de neutrons

Pulsares: un premlo Nobel controvertldo

Neutron Star

k ~12 miles in diameter
. Solid crust
I B ~1 mile thick
B Heavy liquid interior
Beam of 5 Mostly neutrons,
r _radiation ': - s with other particles
“Rotation . I} - T = - -
Ili
1
y T :
Beam of lines
radiation 3 -
Sons pulsares .Sons pulsares 2 Ammaci‘on r‘alos X Ammaaon pulsar
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As estrelas buratos negros

Candldatos a buratos negros:
-Sistema binario espectroscépico
-A primaria non se detecta . -
-Periodo é moi corto ,

-A masa da primaria supera 3-4 M
-Emite raios X intensamente
-Aparecen chorros en radio

Cyg X-1 ‘ | I
fmﬂlack g - .

- Os mellores candidatos:

=
" A0620-00.; ° novaderaiosX ‘| © ** 1382
© V404 Cyg'(Cyg'X-3) nova de raios X 63
SlmuIaC|on de burato negro de frente o S — .
= * DInaria de ratos X- f =
" Simulacién de burato negro dende ¢rbita i T
' LMC X-3 binaria de raios X
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im/estrelas/bh_approach.gif
im/estrelas/bh_orbit.gif
im/estrelas/bh_orbit.gif
im/estrelas/bh_orbit.gif

~ As estrelas: reciclaxe doM.l.

Tarde ou cedo o materlal das estrelas voIve 6 espacio”
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- Asestrelas variables

Rotantes

.- Pulsantes:

Period

Time ([days)

higher T |ou
higher P

twrard pr re (P) and inward gravity compression
star chang and temperatur ulsates.
arables are smaller and have pulsation periods of less than 24
50, their light curve looks different from the Cepheid light curve.

Cataclismicas

E_clip santes

: : A - (a continuacion)-

! ' | - | : I : r‘ ﬂ"m"\!ﬁ"wmm’mm'ﬂ“{ .;h?. L]
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As estrelas estrelas blnarlas

Laboratorlos para medir as masas estelares

29 May 1986

Dobles V|suales ' | \
; - N ek : 1 June 1996 -
- e
Animacion doble circular - - g ‘ |
‘Animacion doble excéntrica- - / .
Mizar R lcor ' 4 June 19986 Mlzar A Sirius
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AnlmaC|on ecllpsante _ N | | ATgoI (B Per)

) rmagnitude
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“As estrelas: cimulos, partos multiples’
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- As estrelas: cimulos abertos
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- As galaxias: estructura

disk l . 1,000 light-years

T - r :
L 28,000 light-years . \Z,
globular clusters : e

globular clusters

halo

100,000 light-years
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spiral arms
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As gaIaX|as cla5|f|caC|on
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~ As galaxias: elipticas -
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- Asgalaxias: espirais .

= 8 2 e

s K < Lty i
bl . : . e

NGC1300 T 8" NGC253 (SB)

FE

= 0
'y 5 TR

NGC7742

: T — - .
o B:,-f"- (. :
: . _ '.-'-i":: b v

NGC7479 - R

R I~ = 1 O | NGC4013 . . MTOA e ooy



xias: irre

~ Ceéntaurus A . . J
Ol-marzo 2010 . e : .

T
.

&

9

ulare

L Al

S:

T

. NGC520

.

,G'ra‘n‘ 'N,u.be_"“__de‘, M;agéiféhés



As gaIaX|as mteracuons

A foda.da carreta (ESO 350-40)

Coli-s.ic’n-n de-2 eSpiré.is ' SlmuIaC|on das antenas

CoI|S|on multlple : SlmuIaC|on das antenas 2

CO|ISIOn de.2- gaIaX|as con buratos negros supermaswos

AVia Lacetavs GaIaX|a de Andromeda _ S e
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As gaIaX|as gaIaX|as activas
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As gaIaX|as grupos e cumulos
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A estructura do Universo .

First CfA Strip
285 £ 4« 325

My & 145.6

Copyright

: _Geller and Huchra 1989, Science 246, 897
Estrelas e galaxias = . i ~ 35

Distribucién suavizada de galaxias en 3D



A expansion do Universo

Spectrum of motionleszs light source Cluster Distance in Radshifts

nebula in light-years

H+ K

1,200 kms™'

Ursa Major 15,000 km s™'

1,400,000,000

£ orons 29000 km s~

Borealis

39,000 km s’
Distance (parsecs)

MF -: b | . -- | 3‘9501DDDIUGD H
. Lel de Hubble: -
_V—H d H 72+8 km/s/MpC : B 61,000 km s
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As gaIaX|as controversia .

Alguns. hon creen nada do que VoS acabo de contar
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(z=0.030)

NGC7603 + qhas‘ar (Lopez-Corredoira & Gutiérrez 2002 ') . e -
- - ' : - * =+ NGC1073 con 3 quasares

NGC4235
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~ G. Burbridge & M. Burbrldge

NGC 4319 =z=0.006 /
s J. Narllkar

Luminous bridge
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t .

Markarian 205 z=0.070 ‘ 1997- X-RAY SOURCES ASSOCIATED WITH SEYFERTS AT 7.50 LEVEL.

BRIGHTEST TEND TO BE QUASARS ALONG THE MINOR AXIS. THESE
TWO SOURCES ARE 268 AND 119 COUNTS PER KILOSEC!

37

MINOR AXIS




Actividades:

Identificar'pares de estrelas de-diferentes cores.

Obter a curva de luz dunha estrela variable (por exemplo delta Cep).

.. 'Localizar-con prismaticos a galaxia de Andromeda (I\/I31)
Locallzar con. prlsmatlcos a nebulosa de Orlon

01-marzo 2010 . ' | . .Est.rélasegala.xia_ls i

- 38 .



Referenuas e recursos

leros e unidades dldactlcas :

_ “Extreme stars”. James Kaler. Cambridge UnlverS|ty Press, 2001

”An introduction to modern astophysms BW Carroll, DA Ostlie. Addison- Wesley, 1996 '
(“o ladrillo roxe”). - : :
“Cosmos”. Carl Sagan. Planeta

“Unidades didacticas del |IAC”: http: //www lac. es/dlvulgaC|on php7op1 18&op2 51.
“Observing variable stars”. David H. Levy. Cambridge University Press, 1989

. '(_excele‘nte). e : i s

Webs: - :

Artigo da wikipedia sobre constelauons

http://es.wikipedia. org/WIk|/ConsteIaC|%C3%BBn ;

Programa para simular binarias eclipsantes: http://www. mldnlghtklte com/binstar. html
Ducias de SlmuIaC|ons cientificas (varias astronomicas): : :
_ http://www.ba.infn. it/~zito/museo/leonardoen.html’’ A

Mais animacions: http://www.astro.ubc. caf~schare|h/applets/#S|m

"Web dos primeiros mapas: da distribucién de galaxias: -
http://cfa-www.harvard.edu/~huchra/zcat/ .

.Controyversia no corremento 6 roxo:

“http://www. haltonarp com/ - ; '
https://eee.uci. edu/cl|ents/bjbecker]Epror|ngtheCosmos/week10e html

http: //www astr.ua. edu/keel/gaIaX|es/arp html
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