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Life Cycle of a Star
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Red Giant Star
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The Lifecycle of Stars
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Outer layers driven off Outer layers become
by radiation pressure planetary nebula-a

Star expands shell of expanding gas,
i Shell finally dissipates,

Into red giant as
hydrogen in its
core Is used up.

With no fuel available for
It to burn, core star cools,
becomes a white dwarf.

Low mass star like the
Sun, burning hydrogen.
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DSS2 » May 1989, : V838 Mon « March 2002
Anglo-Australian Observatory US Naval Observatory




{Photo,, G. W. Ritchey, )’crkr. Obgervatory.)
Nebula sbout Nova FPersel, Sept., 20th, 1901,
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Feb. ‘94 Sept ‘94 Mar. ‘95 Feb ‘96

Supernova 1987A HST .WFPC2

PRC97-03 « ST Scl OPO « January 14, 1997
J. Pun (NASA/GSFC), R. Kirshner (CfA) and NASA
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Sep, 1994

Feb, 1996

Jul, 1997

Feb, 1998

Nov, 2000

Dec, 2001

Jan, 2003

Sep, 2005

Apr, 2006

Dec, 2006
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lz; Massive star near the end
L of its lifetime has an
% "onion-like' structure
. Just prior to exploding
%, as a supemova

Bed Giant Star
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A NEUTRON STAR: SURFACE and INTERIOR
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Neutron star

Fass ~ 1.5 solar mass
e 20 ki diameter

Solid crust
~ Zkm deep

Fluid core

bAainky neutrons
with other paricles

ArUmiiano
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rapid rotation + liguid conducting —s=  strong magnetic field
iInterior—electric

charges move
ahout

magnetic "field lines” show in
which direction charged
panicles will be deflected.
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Neuwiron Star

Puised X-Rays from Neultron Star
in Crab Nebula (30 puises per second)

Off Puise On Pulse
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Crab Pulsar P5R1509-58 Yela Pulsar
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Vela pulsar
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Outer Horizon
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MASSIY¥E STARS
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv
Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug

TTOPOUC.
n EMNIXEIPHEIAKO MPOITPAMMA
K M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
: ** EnEVIVON GTNY UOVWYid TNE YVWEN LUV /
L i:ﬂ

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN QMAIKO KOINQNIKO TAMEIO

Evpwmnaikr ‘Evwon EIATIKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio . . TR
Me tn ouyxpnparoddétnon tng EAAadag kat tng Evpwmnaikig Evwong
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>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.
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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavemnothuiov ABnvwy, MNavaylwta
Mpeka 2015. « Eloaywyn otnv Actpoduotkn. Zwn Kol Oavatog Twv
Aoctépwv.». Ekdoon: 1.0. ABriva 2015. AwaBgotpo amod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/PHYS1/

% 2.Zwh kot Odvatog Twv AcTEpwy
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

(@0l

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotn adela va XpnoLUOTIOLEL TO £pyO YL
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.

¢ 2.Zwn Kal OAavatog Twv AcTEpWY
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