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Ta apOpa napovacralovral pe agloAdynon Ko

npwta avadEpovral Ta Lo XPNOLLOTIOLNHEVA, TA KATA TEKUNPLO
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Eu<ova NG NASA's Goddard Space Flight Center.
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http://imagine.gsfc.nasa.gov/teachers/lessons/xray_spectra/images/life_cycles.jpg

Metadopa BeppotTnTaC o€ AOTPA UE
dltadopec palec

Heat Transfer of Stars

> 1.5 solar masses

0.5 - 1.5 solar masses

< 0.5 solar masses

NAIOC

% Radiation Zone By www.sun.org (http://www.sun.org/encyclopedia/stars) [CC BY-SA 3.0

O Convection Zone

(http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons

The different transport mechanisms of low-mass, intermediate-mass, and high-mass stars.
2. Zwn kow ©avartog Twv AcTepwv https://en.wikipedia.org/wiki/Stellar_structure#/media/File:Heat_Transfer_in_Stars.png




Evolution of the Sun
from main sequence to end of fusion
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Core hydrogen burning
(9 billion years)
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Temperature [K]
Lithopsian https://upload.wikimedia.org/wikipedia/commons/thumb/f/f8/Evolution_of a_Sun-

like_star.svg/730px-Evolution_of a_Sun-like_star.svg.png,
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E€eAén tou nAlou

Life Cycle

of the Sun Now g g Planetary Nebula
Gradual Warming

White Dwarf ...
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In Billions of Years (approx.) Sizes not drawn to scale

Tablizer,
https://en.wikipedia.org/wiki/File:Sun_Life.png
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https://upload.wikimedia.org/wikipedia/commons/f/fc/Stellar_evolutionary_tracks-en.svg
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(http://creativecommons.org/licenses/by/3.0)], via Wikimedia Commons
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The path of a star with the mass of the Sun over Hertzsprung-Russell diagram during stellar
evolution. Ewova tou k. Vitecek Arpad Horvath

https://en.wikipedia.org/wiki/File:Stellar_evolution_sun.svg
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R. J. Hall

This diagram shows a simplified (not
to scale) cross-section of a massive,
evolved star (with a mass greater
than eight times the Sun.)

Where the pressure and
temperature permit, concentric
shells of Hydrogen (H), Helium (He),
Carbon (C), Neon/Magnesium (Ne),
Oxygen (O) and Silicon (Si) plasma
are burning inside the star. The
resulting fusion by-products rain
down upon the next lower layer,
building up the shell below. As a
result of Silicon fusion, an inert core
of Iron (Fe) plasma is steadily
building up at the center. Once this
core reaches the Chandrasekhar
mass, the iron can no longer sustain
its own mass and it undergoes a
collapse. This can resultin a
w=supernova explosion.

55
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O puBUOC TTAPAYWYNC EVEPYELOLC
eéapTaTOL ATIO TNV TIUKVOTNTA KOlL TNV
Oepuokpaoia

'V
EHU,C f— 60 [) T oV €XOUHE SUO CWUATLA TLY. PP

Ay
Enuc — €0 O A

O ekBEtnc A=1 av €xoupe SUO CWHATLA TL.X. PP
e A=2av €YOULE Tpla ocwuaTLa

O ekBETnC v=4 yLa pp,

v= 18 yLa tov kUkAo CNO

Kat v=40 yiwa kabon He

Ma kavon Cn O v>> 40
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MNapaywyn evepyeloc ava podla
LE KaUon TPWTOVIWV G€ NALO
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MNapaywyn evepyeLlac ava pala
LE Kavon NAlou og avBpoaka
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H Bepupokpooia 0To KEVIPO UTOPEL va
NPOOOLOPLOTEL ATTO TNV OXECN TNC
oLLOAoYLOC
(twv otaBepwv Aoywv)

Te = Teo (M/Mg)*/®*)
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H woxu¢, n mukvotnTa, N Tieon, n
Beppokpaoio Tou aoTpou:

P = BPT M n pala, U elval plo otaBepaq,
u SladopeTikn yLa KaBe aotpo
K elvaL n adlapavela
1 7.5iMS.S
K RO->
Dp ﬂ3(4_V)/(V+3) M2(3—V)/(V+3)

7. oc 1f7/0+3) ppA/o+3)

'*E"-)h = 1 .
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Mivakac e€eAénc aotpwv

oL duo tedeutaieg otNAeg 6idouv TO TOCOOTO TNG EVEPYELAG TTOU ATtoKoUi{ouv

Ta dwToVLA Y KOl Ta VETpiva v Katd TV SldpKeLa TG avtibpaong

phase T (10°K) tofal Ey/n  mamreactions  total By Myy  y(%h) v(%)
gav.  0-10 ~1keVin 100

mel, 10— 30 'H 5 *He 6 MeVin 0.08My  ~95 A5
gav. 30100  ~10keV/n 100

mcl. 100 - 300 ‘He-2C, 00 ~74MeVi 03M, ~100  ~0
grav. 300700  ~100keV/n ~50 0 ~30
mcl. 700 = 1000 0o Mg Ne ~77MeVm  LIMy  ~0 ~100
grav. 1000 - 1500 ~ 130keV/n ~100
mcl. 1500 - 2000 80588 ~80MeV 14, ~100
grav. 2000 - 3000 ~400keV/n Si-...-Fe ~84MeVh ~100
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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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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.
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>NUELlwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavemnotipiov ABnvwvzevodpwv A.
Mouaoag 2015. «Elcaywyn otnv Actpoduoikn. Zwn Kol OAvatoc Twv
Aotépwv». Ekdoon: 1.0. ABriva 2015. AwaBgotpo amod tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/PHYS1/

N 2. Zwn 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».

©OE0)

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

Alatnpnon ZNUELWHATWY

Onoladnmote avanopaywyn n dltaokeun Tou VALKOU Ba TipEMEL va
oupnepAapBavet:

" 10 Znueiwpa Avadopdc

" 10 2Znueiwpa Adslodotnong

" 1N 6nAwon Alatipnong ZNUELWUATWV

" 10 Znueiwpa Xpnong Epywv Tpitwv (edpocov umapxetl)

noll e toug cuvodEVOUEVOUC UTIEPCUVOECOUC.

2. Zwn Kot Oavatog Twv ACTEpWV
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