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A yildizi B y1ldiz

5 milyar yil yasinda 1 milyar yil yasinda
bir anakol yildizi bir kirmizi dev yildiz

H?]'r}(ﬂ \/IJC'H; 4ang dency
r)g \/11 z dahg fazla evrimlesmis?




C yildizi B yildizi

1 milyar yil yasinda 1 milyar yil yasinda
bir anakol yildizi bir kirmizi dev yildiz




FUTURE OF STELLAR EVOLUTION

The Meek Shall
Inherit the Universe

In terms of raw brilliance, the glory days of the cosmos are
already behind it. In subtler ways, though, it will remain vibrant
for trillions of years to come. Red dwarfs, by far the most common
type of star even today, have hardly even begun their life cycles
and will eventually develop into novel stellar types. New gen-
erations of stars will incorporate the heavy elements forged by
their predecessors, changing their appearance and life spans.
Planets will, if anything, become even more abundant. Over the
vastness of time, rare processes such as direct stellar collisions
will become commonplace.

Slow but Steady Wins the Cosmic Race

The life cycle of stars follows a simple rule: the bigger they come,

the harder they fall. Massive stars have more fuel but consume it

at a disproportionate rate and go out with a bang. Because they live

for but a cosmic eyeblink, they rule the galaxy only as long as new ones are
continually being born. The future belongs to lesser, longer-lasting stars.

SUPERGIANTS Mass (relative  Protostars  Time (not to scale) —»
When the mightiest tothe sun) i

stars cease to generate
enough power to hold

neutron star or black hole.

SUNLIKE STARS —
Sunlike stars die by
ejecting their outer lay-
ers as a colorful nebula,
while their core collaps-
esto a white dwarf star.
The dwarf usually fades
away like a burnt-out
cinder but can blow up
by merging with another
white dwarf or cannibaliz-
ing a companion star.

RED DWARFS
Red dwarfs, the most
common type of star,

more opaque, causing stars to
be dimmer and longer-lived.
More pl: form, too.

Future: As red dwarfs use

up their fuel and die, they
leave behind a new dlass of
helium-rich white dwarf star.

1 trillion years

BROWN DWARFS

Stars below a certain mass
threshold never get hot

R e B e R

Helium white
dwarf

enough to ignite proton-
proton fusion. They just
cool off and fade away.
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FLAMINGOS-2 First Light Image
The Tarantula Nebula
10 September 2009




Stellar
absorption lines

Blackbody
spectrum

Intensity

Dust cloud

Frequency

Redlight __ Blue light

slightly

greatly reduced
reduced i

P

Intensity

Stellar | § s

absorption: by >
lines still b

detectable ;

Frequency Telescope _

Copyright © 2005 Pearson Prentice Hall,




R o A IR M e

Bulutsular

Yansttict bulutsular,

Salma bulutsulan (HII bslgeleri)
Karanlik bulutsular (sogurma bulutsularn)

Molekiiler bulutlar
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Boliim 2: Anakol sonrast evrim

Evolutionary Tracks off the Main Sequence

Effective Temperature, K
10,000 6,000 4,000

RGB - Red Giant Branch
HB - Horizontal Branch
. AGB - Asymptotic Giant Branch

http://outreach.atnf.csiro.au/education/senior/astrophysics/stellarevolution_postmain.html#postmainevotrack
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HE diagram of nearby stars
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Kirmizi Dey Kolu (RGB)

idrogen-burning Helium is dumped

Hydrogen Shell Burning on the Red Giant Branch

The Triple Alpha Process

(Helium Fusion) {gamma photon)

‘Be

Comparison in size of Sun as a main sequence star
and a red giant

Sun as a main sequence

Sun as a red giant,
R=100R.




Evolutionary Tracks off the Main Sequence

RGB - Red Giant Branch
HB - Horizontal Branch
AGB - Asymptotic Giant Branch




Asimptotik Dev Kolu CAGB)

Close-up of core region fora 1 M@
Asymptotic Giant Branch star

Hydrogen-burning
/ shell

Helium layer

Helium-burning
shell

Carbon-oxygen core
(no fusion) (not to scale)




Gezedenimsi bulutsular

Sun’s Post-Main Sequence Evolutionary Track

Effective Temperature, K
30,000 10,000 7,000 6,000 4,000

Planetary Neb
stage

SUPERGIANTS (1)

fexposed core remnant
00ls rapidly and
Atracts to white dwarf

GIANTS (I1,11)

NGC 6543, the Cat's Eye Nebula

RGB - Red Giant Brant
White Dwarf HB - Horizontal Brar
stage AGB - Asymptoti¢

NGC 7293, the Helix Nebula
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Eta Caring, Nebula M1-67 around Star WR224
kiitlesi 120 M s Hubble Space Telescope * WFPC2

PRC98-38 » STScl OPO + Y. Grosdidier and A. Moffat (University of Montreal) - NASA

her bir lobun ¢apr yaklasik 0.1 pc
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(@) Type | Supernova
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d.\'\’arf '

' /
Planetary Growing / \

E; 1al in ar S\ en | t) i 4 De.OW’ |
i e L|1 \rrh o dw.,rf Lat on
| / oLC \/St <144 C

(b) Type Il Supernova

Helium, carbon Heavy elements

Hydrogen

Hydrogen Hydrogen
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Remnant  Shock
core wave

Normal star fusion Massive star imploding Core rebound Explosion
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Sirius B / Alhabor B/ a CAMa B/9 CMaB/Gliese 244 B

Bolim 4: Yildizlarin dejenere kalintilar
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M~1.0 M,
R ~ 5800 km
V.. ~ 0.02¢

esc

Degenerate matter
(helium, carbon or other
possible reaction
products) P

The Sunas a
White Dwarf

Normal gas
(50 km thick)

5000 to 6000 km

(6 billion years from now
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Neutron Star

Mass ~ 1.5 times the Sun
~12 miles in diameter

Solid crust
~1 mile thick

Heavy liquid interior
Mostly neutrons,
with other particles

Manetic field lines










