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‘_.Ll II\Izzo napabupo

s H aviyveuon BapuTiKwv KUPATWV
AVOIYEl JIa VEQ EMOYN OTNV MEAETN
TOU 2UMNAvVTOC

=« H aoTpOo@UuOIKN Kal N KoouoAoyia
£XOUV Kavel payodaia npoodo TIC
TENEUTAIEC OEKAETIEC



i L 1 BaputnTa

1
=« H BaputnTa €ival n nEpICOOTEPO
evolapepouaa aAAnAenidpaon oTn
duon, Kalr auTn yia Tnv onoia
Eepoupe Ta AlyoTepa

s H BaputnTa kaBopilel Tnv EeNIEN
TOU ZuunavTtoc: KoauoAoyia



. L AMNAenmdpacelg otn duon

2
= Ynapxouv 4 aAAnAenidpaoeic otn duon:

= ZEPOUE NOAU KaAd 3
= Qg ano auTec:

e HAEKTpPOPAYVNTIKEG

e Ioxupec Mupnvikeg
o] AoBeveic MupNVIKEC

~__ < | w H BapUutnTa akopa
c-1 Aeinel!
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o IEFIITCIXUVTEC;: CERN

s  MeAeToupe TIC aAAnAenIdpacelg oTouc enitayuvTec: To CERN €ival o
HEYAAUTEPOG ENITAXUVTNG TOU KOOHOU

© Copyright CERN E.N. Zapidakng, Képkupd 2019



[epIEXOUEVO TOU ZUNNAVTOC:

-
-
-

L KabBiepwpevo MpoTuno ZwpaTiov
3

= Bapuovikn 'YAn. Ta navra nou «BAEnoupe»:

Particle content of the Standard Model

Quarks:

hattom

Leptons:

Force carriers

=

gluon

Ano auTnv anoteAouvTal
ol yaAa€iec, Ta aoTpa, Ol
NAQVNTEC, E0€IC, KA
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KoouoAoyia: To epyacTtnpio
L TNG BapuTtnTag
=

= H BaputnTa dev pnopei va HEAeTNOEI 0TOUC EMITAXUVTEC. EnopEvmg
NPENEI va TV NapaTnprooupe oTo Zupnav: Koopohoyia

1k il Folbod i




g IApl()'rOTé)\nq - 350 nX

= Kata Tov ApioToTEAN TA BapuTEPA CWUATA NEPTOUV YPNYopOTEPQ.
= Ta owpaTa NnEQTOUV YIA va YUPIoOUV OTNV «dpXIKI TOUC KaTAoTAan».
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L TahiAaiog - 1600
L‘ -

= Ta owpaTta neeTouv e Tnv 10ia TaxuTnTa, aveéapTnTa ano To BApoc Toud.




|
L NeuTwvag - 1700
. o 1
= Nopoc Tn¢ Maykoopia 'EAENG:

'ONa Ta owpata (eiTe yNAa €ite nAavnTec) eAkovTal apoifaia.

—&

m;x m,
r2
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L Finstein 1915: evikr) ZXETIKOTNTA
=

= Fevikn Oswpia TNG ZXeTIKOTNTAG, Einstein 1915:
H UAN A€el 0TO XWPpOXPOVO NWC va KAUNUAWOEI

O KAUNUAOUEVOC XWPOXPOVOC AEEl GTNV UAN NWC va
KIVNOEi

= DaiveTal nepiepyo alAa
£XEl ENaAnBeuTel navTou

(dopupopol, kKAM)
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. ..L. IFavnq‘] 2XETIKOTNTA
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Hubble 1924: Ynapyxouv kI aAhol yaAa€iec.

Opadec MaAa€iwv: oAlyopeleic ~100 yala€ieg, BapuTika XaAQPEC CUYKEVTPWOEIC. T1.X N
TOMIKN pag opada yaAagiov.

>unvn Faha&iwv: MNMoAunAnBeic (wg 10.000), BapuTIka CUVEKTIKEG GUYKEVTPWOEIC
YﬂEpO'LII"]VI'] YCI)\CI(SI(;)V. E.N. Zapidakng, Képkupa 201b3



L AIQ0TOAN TOU ZUNNAVTOG

= Hubble 1929: KaBe napatnpnTn¢ NnapaTtnpei Toug PakpIvoug
vaha€iec va anopakpuvovTal Je TaXUTNTEC AVAAOYEC TNC
anooTtaonc.

-
.
S
-
k

Hubble’s Data (1929)

Ak ) .. N
Hubbls excelled in avery course of schoo! |except spelling),
but was better kiown for his athletic prowess. He was a

slar ployer in foothall, beseboll, and basketbol, and ran
trasck: in high schoal and af the Univarsity of Chicage,

where he parmed o Bachelor of Scinnce in 1910

Feec esaion Weloo iy (i 4c)
B

v=Hr
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AIQ0TOAN TOU ZUNNAvToG

= 1) O vopoc Tou Hubble ioxUel yia kGBe onpeio napatnpnonc:
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i ..L. IAICIOTO)\I’] TOU 2UNNAVTOC

= 1) O vouoc Tou Hubble 1oxUel yia kaBe onueio napaTnpnonc:

= 2) Eival diacToAn Tou idlou Tou Ywpou
OxI O1a0TOAN PEDCA O€ Evav
anoAuTo Xwpo.
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L‘.

J0TOpIa Kar Aopn Tou ZUPNAvToG

= Ano Tn MeyaAn 'Ekpnén otnv €noxn Tn¢ 2koTelvig Evepyeiac:
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J1epiypagr AlaoTEAAOPEVOU ZUUNAVTOG
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s [evikn ZxeTikoTnTa: H €€NIEN Tou TETPadIAoTATOU XWPOXPOVOU
kaBopileTal ano TNV Katavour Tnc UANG
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The Centennial of Einstein’s
General Theory of Relativity
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L fKoapohoyia: MeAETN Tou ZUKNAVTOG WG OAOV.
o

= Kataokeualoupe Bewpiec nou npoBAENoUV TNV £EENIEN Kal T
XAPAKTNPIOTIKA TOU ZUPNAVTOG

= 2UYKPIVOUME PE Ta deDONEVA TWV TNAECKOMIWV KAl TWV
dOpuUPOPwWV.

flnF
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L g Koopohoyia: HAekTpopayvnTikeg Mapatnpnoeig
L_- -

= 'OAn n 10TOpia TG AoTpovopiac, AoTpo@uUOIKNG kal KoopoAoyiac:
HAekpopayvnTIKEC napaTnpnoel
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T Maupec Tpunec

= Av n pada evoc owpaToc €ival PeyaAUuTepn ano £va oplo,
oxnuaTtiCetal pehavn onn (pavpn Tpuna).

8" Neutron
| Star
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iy Maupec Tpunec

= H BapuTtnTa TN €ival TOO0 PEYAAN NoU OUTE TO PWG UMOPEi va
dlapuyEl.
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"L Maupeg Tpuneg

= 2TO KEVTpO Tou dikou pac Maiagja:
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"L Maupeg Tpuneg

=
= 2TO KevTpo Tou M87, pada 7.000.000.000 popec Tn pala Tou NAiou
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| |
"L BapuTika Kuparta
. -
= TavuoTIKEC TAAAVTWOEIC Tou Xwpoxpovou. MpoBAepOnkav To
1915, napaTtnpndnkav 1o 2015.
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iy BapuTika KupaTta

= [MOAAEC NnyeC: Apxeyova, CUYXWVEUOEIC HEAAVWYV OMWV:

E.N. Sapidaknc, Kepkupa 2019 20
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g BapuTika Kupata ano paupeg Tpuneg

1.000.000.000 xpovia npiv

i o .
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y BapuTika Kuparta ano aoTepeg VeTpovinv
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= GW170817: Avo aoTtepec veTpoviwv, anootaon 40 Mpc
= GRB170817A: AKTiveG .
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= H enoyr Tn¢ noAu-pnvupaTikng actpovopiac apxicer! 28
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L y Baputika KupaTa ano acTepeg VETPOVIwY
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‘_.Ll : Neo napabupo oTo 2upnav
= Mnopoupe va napaTnpnOOUNE Ta (PpaivopUeva ano eva Ao
napadupo.

Ultraviolet
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..L. INéo napabupo OoTO Zupnav

= Mnopoupe va

THINGS YOU MIGHT ‘HEAR' IN GRAVITATIONAL WAVES

BLACK HOLES
Corpses of giant, collapsed stars that can be as small as a city but pack the mass
of many suns. Their gravity is so intense that even light can’t escape their pull.

"

PROOF THEY EXIST
Black holes absorb

ht, so we've only had
ect evidence of

EVENT HORIZON

Gravitational waves are

“the closest you can get” to

BIRTH

No one has detected  Black holes can merge,

ablack hale forming

black holes, so astronomers  when a big star

MERGERS

release energy, and
reform as a perfect
(butlarger) sphere.

n
their existence. can now see if they have any  implodes.
structure at their surface.

NEUTRON STARS
Ultra-dense dead stars that tried to become black holes but couldn't.
A teaspoon of neutron star weighs about 10 m

SURFACE COLLISIONS CRASHES INTO BLACK HOLES
Intense gravity should make We think we've seen the light The two could, in theory, collide into
neutron stars smooth — but from violent mergers of two one another. But we don't know what
they might have imeter-tall neutron stars, but never what's that would do or look like.
mountains that weigh as much  happening inside.

as a planet.

SUPERNOVAS
When a large star grows too big, it goes out in a fiery blaze.
But the explosions are so dense that what happens below the surface is a mystery.

PRE-EXPLOSIONS CORE TRIGGER
Light can take hours to escape an The hearts of supernovas are We're not certain what makes
exploding star. But gravital hidden from view. But we can big stars blow up. Seeing inside

nal
waves go right through and could now hear them_ the cataclysm might help.

signal start of the explosion.

AND MORE

STRINGS UNIVERSE BIG BANG GRAVITONS
Eve ‘the EXPANSION ECHOES These theoretrical
universe mightbe Made  Gravitational waves at  Gravitational waves  Particles might generate
of vibrating, subatomic  the universe’s edge could might contain records  Sravat'at ant o

i A b
strings of enerqy. The help us understand how  of the event that ravel at light speed, we
first evidence may s00n  quickly the cosmos Started the universe. 9Nt Frove their existence.
be

elarhand is streiching outward.

SOURCES: Scientific American; Comell; Nature.com; NewScientist.com; NASA; Dallas N

BUSINESS INSIDER

napaTnPnooUNE NANBOC VEWV (PAIVOUEVWV:
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..L. . Neo napaBupo oTo Zupnav

Mnopouue va Nape nicw ano Tnv koupTiva TN Enoxnc
Enavacuvoeonc (380.000 xpovia ano Tn MeyaAn 'Ekpnén):

To apxeyovo ZUunav YEPIOE PE PWTOVIA UWNANC EVEPYEIAC:

Big Bang Nucleosynthesis
I'IO P

\‘H NN
Q—-—% —-Jt

/% %L& Lz%

AOYw dIa0TOANC TO PNKOC KUNATOC enipnkuvetal: 380.000 peTa Tnv
MeyaAn 'Ekpnén (©eppokpaaia ~3000K) Ta pwTovIia dev unopouv nia va
lIoVioouv To udpoyovo, kal KIivoUvTal nia eAcuBepa.

Enoyn «Enavacuvdeonc»: To Zupnav yiveral diagavec kai jia didayxuTn
akTIVOBOAIa peAavoc owpaToc anAwveTal navrou.
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o INéo napabupo oTo Zupnav

= Mnopoupe va nape niow ano Tnv koupTiva TnG Enoxnc
Enavacuvoeonc (380.000 xpovia ano Tn MeyaAn 'Ekpnén):

History of the Universe
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L_,,L, INéo napabupo oTo Zuunav

=  MnopoUpE va Nnape niow we [10°°sed JETA TN MeyaAn 'Ekpnén!

History of the Universe

.
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L To veo Mapabupo oTo ZUupnav:
.

- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.
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- MepiAnyn
2

= KoopoAhoyia: H JEAETN TOU ZUPNAVTOC WCE OAOV.
= TO €pyacTnpIo MEAETNC TNC BapuTtnTtac

L To veo MapaBupo oTo Zupnav:
"
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- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.
= To gpyacTnplo MEAETNG TNG BapuTtnTac
s [evikn Oewpia TN ZXETIKOTNTAC

L To veo Mapabupo oTo ZUupnav:
.
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- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.

= To gpyacTnplo MEAETNG TNG BapuTtnTac

s [evikn Oewpia TN ZXETIKOTNTAC

s Oewpia MeyaAnc 'Ekpnénc — AlaoTeAopEvVO Zuunav

L To veo Mapabupo oTo ZUupnav:
.
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- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.

= To gpyacTnplo MEAETNG TNG BapuTtnTac

s [evikn Oewpia TN ZXETIKOTNTAC

s Oewpia MeyaAnc 'Ekpnénc — AlaoTeAopEvVO Zuunav
= Melavec Onec: Ynapyouv!

L To veo Mapabupo oTo ZUupnav:
.
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- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.

= To gpyacTnplo MEAETNG TNG BapuTtnTac

s [evikn Oewpia TN ZXETIKOTNTAC

s Oewpia MeyaAnc 'Ekpnénc — AlaoTeAopEvVO Zuunav
= Melavec Onec: Ynapyouv!

= BapuTika Kuparta: Ano ouyxwveuon Mehavwv
Onwv N Aotepwv NeTpoviwv.

L To veo Mapabupo oTo ZUupnav:
.
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- MepiAnwn
2

s KoopoAoyia: H yeAeTN Tou ZUpnavToc wc OAov.

= To gpyacTnplo MEAETNG TNG BapuTtnTac

s [evikn Oewpia TN ZXETIKOTNTAC

s Oewpia MeyaAnc 'Ekpnénc — AlaoTeAopEvVO Zuunav
= Melavec Onec: Ynapyouv!

= BapuTika Kuparta: Ano ouyxwveuon Mehavwv
Onwv N Aotepwv NeTpoviwv.

= To Neo MNapabupo otn Zupnav!

L To veo Mapabupo oTo ZUupnav:
.
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4 Neo napaBupo oTo Zupnav

HM napaTtnpnoeic: 400 xpovia MapaTtnpnoeig BK: 4 xpovia

, . 42
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L 4 Neo napabupo oTo Zupnav
2

-
-
-
-
-

HM napaTtnpnoeic: 400 xpovia MapaTtnpnoeig BK: 4 xpovia

2ac EuxapioTtw! -



