Figuring Outer Space Stellar Life Cycle Cards (in English and Greek)

STELLAR NEBULA

A STELLAR NEBULA Is

the birthplace of stars.
These giant gas clouds in
space are mostly hydrogen
gas. Gravity clumps the
hydrogen atoms together.
Once enough gas has bean
collectad, the gravitational
force bacomas so strong
that hydrogen atoms fuse
into helium through nuclear
fusion, releasing energy in
the process. A star is born.
Stars come in various sizes
and colours, depending

on the initial amount of
hydrogen gas collected.
Cradit: NASA, ESA, the Hubble
Heritage Team (STSCIAURAYL

A Nota [ESA/STScI), and the
Westeriund 2 Sclence Team

AZTPIKO NEOEAQMA

‘Eva AZTPIKO NEQEAQMA eival n
YEVETELPO TWV AOTEPLWV. AUTA TA
ylyavtia védn aegpiou oto
Stdotnua elvat Kupiwg agpLlo
vdpoyovo. H eAktiki uvaun tng
Baputntag audavel tn
CUYKEVTPWON TWV ATOUWY
u8poyovou. MoOALg culhexBeil
OPKETO a€pLo, N Baputikn SUvaun
yivetal 160 Loxupn mou Ta ATopa
USPOYOVOU UETATPETOVTAL OE
AALO LECW TNG TTUPNVLKAG
olvtnéng, aneleuBepwvovtag
evépyela otn dladikaoia. Eva
0OTEPL YEVVLETAL. T OLOTEPLAL
€xouv Sladopa peyédn kat
XPWHATA, avaAoya e TAV apXLKA
nocoTNTA agpiou uSpoyovou ToU
oUM\éyeTal.

Credit: NASA, ESA, The Hubble Heritage

Team (STSci/AURA), A. Nota (ESA/STSci) and
the Westerlund 2 Science Team.




AVERAGE STAR

An AVERAGE STAR, such as
the Sun, is in a constant tug-
of-war between forces that
allow it to remain stable. The
energy released by nuclear
fusion creates an outward
forca. However, gravity
counteracts this outward
force by applying its own
inward force, kaeping
averything in balance.

Craagit: NASA/Kepier Mission/Dana
Bamy

MEZO AZTEPI

‘Eva MEZO AZTEPI, cav tov
‘HALo pag, Bploketal og pia
ouvexn SteAkuotivéa petafy
SUVAUEWYV TIOU TOU
ETUTPEMOUV VAL TIOPOUEVEL
otaBepo. H evépyela mou
aneleuBepwvetal amno tnv
TUPNVIKA ocluvtnén dnuloupyet
uLa €wteptkn Suvapn.
Qoto00, n Bapltnta
eflooppormel authv tnv
efwtepikr SUvaun
ebapudlovtag tn SKA TNG
€owTePLKA duvapn,
Slatnpwvtag ta mavra o
Loopporia.

Credit: NASA/Kepler Mission/Dana
Berry




RED GIANT

As an average star begins
to run out of fuel, it will
expand to becomea a RED
GIANT. The prassure inside
causes the star to swell

to enormous proportions,
typically hundrads of times
larger than the original star.
When the Sun becomes
ared giant in about 5to 6
billion years, it will expand
enough to approximately
reach Earth’s orbit.

Cradit NASA/KASC

EPYOPOZ MNrANTAZ

KaBwg éva péco aotépl apyilet
va EEUEVEL O KaUoLUa, Ba
enektadei yla va yivel évag
KOKKLvOG yiyavtag. H
E0WTEPLKN TtiEON KAVEL TO
aotépL va SloykwBel og
TEPAOTLEG avaloyieg, ouvrBwg
ekatovtadeg Gopeg
MeyaAUTEPO amd TO APXLKO
aotépt. Otav o 'HAwog yivel
KOKKLVOG yiyavtag og 5 pe 6
SloekatoppupLa xpovia, Ba
SLaoTENAETAL OPKETE WOTE VOl
dTAoEL TIEPLMOU OTNV TPOXLA
™ .

Credit: NASA/KASC




PLANETARY
NEBULA

Later in its lifetime, a red
giant becomas unstable and
disintegrates. The intarnal
nuclear prassura will blow
off much of the outsida
layers of the star into space.
Gravity will still confine a
solid cora, left over in the
centra. The gas that has
been blown off is called a
PLANETARY NEBULA.
Cracit: C.R. O'Dal, (Vanderti) et al.
ESA, NOAD, NASA

MAANHTIKO NEQEAQMA

Apyotepa otn SLapKeLa TNG
Twn¢ Tou, €vag KOKKLVOG
yiyavtog yivetat aotadng kat
Stalletal. H eowtepikn
TUPNVLKN Ttieon Ba ekTVateL
oA\ and ta efwteptkd
OTPWHATO TOU GOTPOU OTO
Stdotnua. H Baputnta 6a
ouveXLoeL va epLlopilel Evav
GUUTTIOYI VPR VA, O OTol0g
TopaEVEL 0TO KEVTpOo. To
EPLO TTOU €XeL eKTOEEUDEL
OVOUATeTaL TTAAVNTLKO
vepEéAwpa.

Credit: C.R. O’Dell (Vanderbilt) et al.,
ESA, NOAO, NASA




WHITE DWARF

The leftover core of a red
giant is called a WHITE
DWARF. Whita dwarfs have
a mass close to the mass of
the Sun, but packed into the
volume of Earth, therafore
making them very densa.
After a lifetime of fusing
hydrogen to make haavier
elements, white dwarfs are
mostly composed of carbon
and oxygen. A white dwarf
will continue to produce light
for many billions of ysars as
it cools.

Cradit: NASA, ESA, and G. Bscon
(STSC)

AEYKOZ NANOZ

O mupnvag mou aNopEéVEL amod
£vav KOKKLVO ylyavta
ovopaletat AEYKOZ NANOZ. Ot
Agukol vavol éxouv uala Kovtd
otn pala tou ‘HAou, aAAG
CUOCWPEUKEVN OTOV OYKO TNG
Mg, ue amotéAeopa va sival
TOAU Tukvol. Metd and ua
{wn ouvtnéng udpoydvou yla
™ Snuoupyia Bapltepwy
otolxeiwv, oL Aeukol vavol
aroteAouvtal Kuplwg amo
avBpaka kat ofuyovo. Evag
Aeukog vavog Ba cuveyioel va
napdyet dwe ya
SloekatoppupLa xpovia Kabwg
Yuxetal

Credit: NASA, ESA and G. Bacon (STSci)




MASSIVE STAR

MASSIVE STARS can form
from a stellar nebula and
are much larger than the
Sun. Compared to average
stars, massive stars bum
their hydrogen fual much
more quickly, making them
hotter and bluish in colour,
and giving them shorter
lifespans.

Cracit: NASA's Gogdard Space
Fight Center/S. Wiessinger

TEPAZTIO AZTEPI

Ta TEPAZTIA AZTEPIA pumopouv
VoL oXnUatLotolv amod éva
00TPLKO VEDEAWMA KaL Elval
TOAU peyaAltepa amno tov
‘HAwo0. Ze oUyKkplon Ue ta
Meoaia aoTépla, T TEPAOTLA
QOTEPLA KALVE TO KAUGLUO
u&poyovou Toug oAU Lo
YPryopa, KaBLotwvtag ta 1o
{eotd Kot yahalwnd oto
XPWHA Kot Sivovtdg Toug
ULkpOTEPN SLdpkeLa LwNG.

Credit: NASA’s Goddard Space
Center/S. Wiessinger




RED SUPERGIANT

When a massive star

begins to run out of fuel, it
will grow to an enormous
volume and become a

RED SUPERGIANT. Red
supergiants are some of

the largest stars known.
Because of their initial
masses, they are able to
build up and store haavier
alements in their cores, such
as magnesium, titanium, and
iron.

Cragit NASA/SDO

KOKKINO YMEPIITANTA

‘Otav £€va TEPAOTLO AOTEPL
tehewwoel and kavaoluo, Ba
auénBei oe TepAOTIO OYKO Kat
Ba yivel évag KOKKINOZ
YMEPFIFTANTAZ. Adyw tng
QPXLKNG TOUG palag, eival o
0éon va cucowpelouv KaL va
anoBnkevouv Baputepa
OTOLXELO OTOUC TTUPKVEG TOUG,
OMWG LayVAOLO, TITAVLO Kall
oidnpo.

Credit: NASA, SDO




SUPERNOVA

After the red supergiant
stage of a massive star,

the star will end its life in

a violent explosion called

a SUPERNOVA (shown in
the lower right corner of the
image). Layars of heavier
elements stacked upon
each other at the core of the
star collapse due to gravity
since they are no longar
supported by outward
nuclear prassurs. As the
elements fall down onto
each other, they rebound
out from the core, producing
an enormous explosion of
matter, light, and energy.

Cregit High-Z Supemova Search
Team, HST, NASA

YNEPKAINODANHZ
AITEPAZ (:OYNEPNOBA)

Metd tn $don Tou KOKKLVOU
unepylyavta evog aoteplol, To
aoTépL Ba TeAelwoEL T {wi ToU UE
pia Blain ékpnén mou ovopdletal
SOYMEPNOBA (¢aivetal otnv KATw
Se€ld ywvia tng elkovag).
STpwpata Bapltepwy otoleiwy
Tou otolBalovral To éva avw oTo
AGA\o GTOV TIUPAVA TOU OOTEPLOV
Katappéouv Aoyw tng Baputntoag
a¢oU Sev untootnpilovtal mAéov
arnod e€WTEPLK TUPNVLKY Ttieon.
KaBwcg ta otolyeia médptouv to éva
Tavw oto aA\o, avanndouv éw
ard Tov UPNVa, TOPAYOVTOG Lo
TepAoTLa €kpnén UANG, dwTOg Kat
EVEPYELAG.

Credit: High-Z Supernova Search Team, HST,
NASA




NEUTRON STAR

A NEUTRON STAR is a what
remains after a massive star
has bacome a supemova.
Gravity is so incredibly
strong that it makes the
alectrons combine with the
protons in each atom to
creata neutrons. Neutron
stars spin incredibly quickly,
have enormous magnetic
fields, and ara some of

the densast objects in the
universa. The radius of

a typical neutron star is
only 10 km. A smartphone
with the same density as

a neutron star would have

a mass of approximataly

10 billion tonnes!

Cradit ESA/ATG medialab

AZTEPAZ NETPONIQN

‘Evat ASTEPI NETPONIQN elvat auto
TIoU pével adou éva TepAaTLo
QOTEPL €XEL Yivel couTtepvofBa. H
Baputnta sival téoo amnioteuta
LOXUPI TIOU KAVEL TA NAEKTPOVLA VO
ouvdualovtal pe mpwtdvia o€ KABe
ATOWO yLa va SnLoupyRoouV
VETPOVLA. Ta AOTEPLA VETPOVIWY
TEpPLOTPEPOVTAL ATIOTEUTA
YPryopa, €XouV TEPAOTLA
HayvNTIKA tebia Kot gival plepikd
QIO TOL TILO TIUKVA QVTLKELEVA OTO
cuumnav. H aktiva evog tumikol
00TEPQ VETPOViWY gival povo 10 .
‘Eva KvnTo We TNV i8la mukvotnta
€VOG aoTEPL veTpOViwy Ba gixe pala
niepinou 10 Sloekatoppupla
tovoug!

Credit: ESA/ATG medialab




BLACK HOLE

If a red supergiant is
massive anough following
the supemova explosion,
what remains will bacome
gravitationally crushed,
warping space and time to
the point whera nothing,
not evan light, can escape
its gravity. The leftover
matter will collapsea into

a singularity with infinite
density, leaving a void

in space. Thisis called a
BLACK HOLE.

Cradit NASA/ESA and G. Bacon
(STSa)

MAYPH TPYNA
(7 MEAAINA OMH)

EQv €vag KOKKLVOG
uTtepylyavTag €XeL OPKETA
MEYAAN Ml LETA OO pia
€kpnén ooumepvoBa, O,TL
aropével Oa cuvOAPBel
Baputika, moapapopdwvovtag
TOV XWPO KoL ToV XpOvo oe
onuelo Tou Timota, oUTE Kav To
dwc, dev umopei va eduyel
arno tn Baputntd tou. H
UTIOAELTIOEVN VAN Ba
KotappeVOEL OE Lo
HovadIKOTNTa UE ATELPN
mukvotnTa, adprivovrag éva
Kevo oto Staotnpa. Auto
ovopaletat MAYPH TPYNA (h
MéAaiva Omn)

CREDIT: NASA/ESA and G. Bacon (STSci)




STELLAR LIFE CYCLE

‘ Average star
Red giant

Planetary nebula

N

Stellar nebula ) % |

: ? White dwarf
' ;” ‘ 1 . .

Supernova

/ N\
O

Black hole Neutron star

Massive star

Red supergiant

STELLAR LIFE CYCLE

~°*—-0-9

Average star

Red giant
Planetary nebula
-
Stellar nebula "s White dwarf
\» 0
— 9’: e
b Supernova
Massive star S

z X

» (%

Black hole Neutron star

Red supergiant




MNpwTaoTépag
Ipanpido Bok

Népog Ixdvneg

KOKAOC Zwn¢

EpuBpdc Myavrag

Evog -
~AoTeplov
' A ' AeuKkée Névoc
Mavpn Tpona

oC NGvoc

Ko

Aovipag (v : . Super Nova

Aotpikn e€€MEN aoTEPWV MIKPNG (mavw Se€Log KUKAOC) Kat peydAng palag (katw 8e€L0¢ — aplotepOG KUKAOG)



