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@ Emtayvvon

Ta gopTicpéva copatidia propodv € &
va emtayvvloiv pe NAEKTPIKA edia

Ot o amhol emrayvvtéc: Epapuoyn
TAGMG GE OVO NAEKTPOOLL

‘Eva ka0 mapdaoerypa: o1 kabootkol - +
COANVEC UEGH, OTIC TAMEC TNAEOPACELS




BNl Movtepveg nebooot emTayvuvong

Mia yevviiTplo evOLLOGGONEVIG TAONG EMLPEPEL £V, Ta copotiow owsddavovror wavro

NAekTpKo medio péoa otnv korhoéTnTa Pado-
Toyxvotitov (400 MHz)
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Ta
ocopoTiow
mapayovTol
og pia Tnyn
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ovvaun oty KoTeLOLVEN TS Kiviong

Ta copatioww dev amcddavovron Toté dSvvapun oty
avtifetn katevOuvvon kivnong



@ KvVp1o1 tOmol emttayuviov

» I'pappikoi emrayvvréc (Linear accelerators - LINAC):
COUATIONN EMTAYOVOVTOL OO TIG KOWAOTNTEC ... Uio popd!
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» KvkMkol emroyovtés: Ta copatiown exttoydvovtot
emavelnuuéva, (exoatovtdoec exatoupvpia eopéc oto LHC)

= [Ipénel ta copatiown va eravapepboiv otny Koot
= 20YYpOTPO KOl KOKAOTPO,



Maoayvnrteg

(=

m Moyvites Kapwng ¥pnoLOTOloVVTOL (OCTE TO COUOTIOW
QITOKTI|OOVV KUKMKEG TPOYLEC

m H péyrwotn evépysra evog emtayvvtn eCoptdton ovaAoyd oo
TNV KOUTVAOTNTO TNC ONPAYYOC KOl TO HEYLGTO MOYVI|TIKO
MEOL0 TOV OUTOAKOV LAYV TOV

EGeV|~0.3Bp|Tm|

m [V avto, T0 PKog TS onpayyes tov LHC givar 27 km ko
Ol OUTOALKOL LAY VITES Elvol VEEPAYOYLHOL Y10 Vo POACOVV GE
TOAL VYNAG poyvntikd mtedio 8 T kot va umopEcovy va
oTpEYouv couatiown pe gvépyewa 7 TeV
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@ ATTOATKO1 Loty viTe
‘'l




@ Eotioon g o

H oéoun yperdleton eotiaon

m [0 Tov EAeyy0 TNG PUVGIKNG
OTTOKMONG TNG OEGUNG

m [0 ™ ovumieon g oéoung c¢
TOAV UIKPT] OLUTOUT] OTO
onueio aAANAETIOpACTS TOV
LHC

m Terpomoikol poyviteg
OPOLV MC LOYVNTIKOL pOKoi

N. Xproto@rrog: O

W PELPETNG TNG OPYNS
77 woyopng gotiaong (1950)




@ T ndBape peypt oTryunc;

KvuKAkol ETToyvVTEC GOUOTIOIMV

" Aéoun QopTICUEVOV GOUOTIOMV (MAETPOVIA, TPOTOVLA,
Boapd 16via)

» Emtdyvvon pécwm kotlotntov Padio-Xvyvotitov (RF) ue
EVOAALAGOUEVO NAEKTPIKO TTEOTO

= Youotioln EKTEAOVV KUKMKEC TPOYIEC LECEH OUTOALK®OYV
LAYV TOV

" TETPATOLOL ROYVITES YPT|CULOTOLOVVTOL Y10 EGTIOCT] TNG
OE0UNG

IHowot ivan o1 emtayvvrég Tov CERN;

IHowa givar i yp1 o TOLS;
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b)) 2OUTAEYLLOL ETLTOYVVTOV

The CERN accelerator complex
Complexe des accélérateurs du CERN

2010 (27 km)

ALICE o i North Area LHCb

SPS TT42
T2 AWAKE
HiRadMat ATLAS
AD  ELENA
ISI-DE
| 1992 |

710 ~ RIBs ¢ REX/HIE

o 2001/2015
nﬁ%lF ] East Area :
)
\’////“Jt LINAC 4 | 7 | CLEAR
i Ea
LINAC 3 LEIR
llcmr-
P H™ (hydrogen anions) p ions p RIBs (Radioactive lon Beams) p n (neutrons) ) p (antiprotons) P e (electrons

LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Lineai
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment / ISOLDE - Isotope Separator OnLine // REX/HIE - Radioactive
EXperiment/High Intensity and Energy ISOLDE // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator // n_TOF - Neutrons Time Of Flight //
HiRadMat - High-Radiation to Materials



The CERN
Accelerator Complex



@ Iloc etvon otnV TPOyUOTIKOTNTA,;




Meyarog AdPOoviKOg «XVYKPOVoTIPaS” &
Large Hadron Collider - LHC

S s » ~F “’-_‘

11245 nepLoTpogic e oy 26658 m
ava dgvrepéremto . . . - TEPLPEPEI

- S iy,

1232 dimola pe péytoto pevuo 11850 A
Beppokpaocio evtog Tov omdAwv: 1,9 K=-271,25°C







@ 2uykpovoelc otov LHC

Acceleration/RF

Collimation and

__—— machine protec}i6

IR3

DoTEVOTNTA,

W OVVTEAEOTHG OO0 Y10 CLYKPOVOUEVES OEGLEC

m Ka0opilel T0 TOGOGTO GUYKPOLGNG Y10 TO TEWPALOTO

aplOuds CUYKPOVWUEVWY CWUATIS WY avi TakéTo?

. X
pwretvornta Swtatoun tng Séounc?
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@ MepIKeEC EVOLUPEPOVGES TOGOTNTEG

Atmolkoc noyvnne tov LHC

1 pon PELUATOG
wpoxaiet OOvaun ion
ue 1o Bapog twv 400
TOVOV 6€ KAOe PETPO

TOV TNVIOV

Evépyeia amoOnkevuévn uéoca otny 1010 TV 0SGUN

600000000000000 (= 600 zproexarouuvpia) couotidle teptotpépovior otov LHC
> 670 MJ amonkevpévng evépyelag, Tov 1IGOOVVOLLEL LLE:

EVEPYELD, Y10l VOL ALOGEL EVOV 0.EPOTTAAVOQOPO LLE Tpévo pe tayvtnra 200
TOVO YOAKOV tayvtnro 13 km/h




2013 NOBEL PRIZE IN PHYSICS

Francois Englert

Peter W. Higgs

Francois Englert Peter W. Higgs
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physics 2013 was awarded jointly to Francgois
Englert and Peter W. Higgs "for the theoretical discovery of a
mechanism that contributes to our understanding of the origin of
mass of subatomic particles, and which recently was confirmed
through the discovery of the predicted fundamental particle, by
the ATLAS and CMS experiments at CERN's Large Hadron Collider”




@ E@apuoyec Tmv emTayuvimV
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B OcueMmong puokn [1%]

B BroAoyikég Kot ynuikéc
gpevveg [10%]
B Yyela & wotpikn [35%]

B Enclepyacio VAK®OV Kot
emeavelnv [45%]

W AAEC Bropmyovikég
epapuoyeg [9%]



I@ [Inyec axtivofoiiog ZuyypdTpov

Evponaikd Kévipo AktivoBoiiog Zvyypodtpov (European
Synchrotron Radiation Facility — ESRF)

m X1 Grenoble, I'oAlia

m H xvrcdikn tpoyid tov nhexktpoviov
TpoKalel ekounn axtivoBoiog

m XP1GLULOTOLEITOL Y10 EPEVVITIKOVG
GKOTTOVC GTI PLGIKT, TN YNUELD Ko TN
Bloloyia

Iotitovto Paul Scherrer - PSI

m Y10 Villigen, EABetia

m Acitovpyia emmpocsOetwv emtayvviay ¥
COUOTIOIOV Y10 TNV TPOYLLATOTOINoT
EPELVAC GTOVG TOUEIS TOV VMKOV, TOV
nep1PdAlovtoc, Tng vyeiag, ..




[atpikol emToyyLVTEC
MedAustron

(=

m Kévipo mov Baciletal 6e cOyypotpo Yo
aKTIVOOEpUTELD YPNGLLOTOIDVTAC TPOTOVL
Kot 10vta dvOpaka (Avotpian)

B Xye010GUOC KOl KOTAGKEVT] TOV EXLTOYLVIN
o010 CERN (petagopd teyvoroyiog)

AxtivoOepameio Le NAEKTPOVIOL KOl OMTOVIO

m ['pappikoi emrayvvtég
YPNOLOTOLOVVTOL Y10 TNV EMLTAYVVC)
TOV NAEKTPOVI®V Kot TN Onuovpyio
POTOVI®V

m Epyoieio yio ) Ogpameia Tov
KapKivov o€ vocokoueio 6€ OAO TOV
KOGLLO
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[ To perdov;




" ['poppikoc GuyKpOLGTIPOG
NAEKTPOVIOV/TOlITPOVIOV £MC
3 TeV

" EmtoyuvTikés KOIAOTNTES
KOVOVIKIG OYOYLHOTNTOS
Kot vyning taong 100 MV/m,
cvyvotnrtog 12 GHz

= Apyn emtdyvveng 6vo
oegon@v

= Jlapouorotl TapAUeETPOL LE TOV
Awebvn I'pappiko
Yvykpovotipa (International
Linear Collider)

@varowﬁg [ popikoc Zvykpovotpog (Compact
2 Linear Collider - CLIC)

326 klystrons . 326 klystro
33 MW, 139 us I | | circumferences I I l 33 MW, 139 HS
; delay loop 73.0 m
drive beam accelerator CR11461m drive beam accelerator

2.38 GeV, 1.0 GHz CR24383m 2.38 GeV, 1.0 GHz

1km 1km
delay loop -‘ delay loop
@ @ decelerator, 24 sectors of 876 m

fmmmm —— mwﬂw:mﬁ!.wj\g

Y I
CR combiner ring
TA  turnaroun d
DR damping ring
PDR predamping rlng
BC bunch compre
BDS beam deliv: ryytm
IP  interaction point
E  dump

12 GHz, 100 MV/m, 21.02km WF  e*main linac

TA radius = 120 m

48.3 km

- inje
2.86 GeV
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E@MSXKO\/HK()Q KvkAikog Xvykpovotipag (Future

Circular Collider)

ITepiperpoc 100 km

ZVYKPOVGTPUC AOPOVIMV
(FCC-hh)

~16 T = 100 TeV pp o€ 100 km

Svykpovothpog Aentoviov & 3 ao-t00km
(FCC-ee) g evduipecoc s long tunnel

EMLTAYVVING
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@ H amocstoAn tov CERN

Enéktoon tov cuvopmv e yvoonc

IT.y. Ta pootikd g Meyding Expnéncg ... [log ntav n OAN katd T1g
TPDOTEG GTUYUES TNS VTapENG TOV ZOUTAVTOC;

AvarTodn VEOV TEYVOLOYLOV Y10 ETLTOYVVTES T —

Disease: PET Scan

KO OV VEVTEG

Teyvoroyia mAnpopopiav, latpikn - dtdryvwon ko Oepameio

Exnaidogvon tov eMGTNUOVOV KoL TOV
UNYOVIKOV TOV aOP10

2voeon avlpoOnov amd OLPOPETIKEG YMDPES =
KO TOMTIGLLOVG
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@ To CERN, to Awaoiktvo kot o
[ Haykocuog Iotog - W,\{?\_/'W

= T'evviinke oto CERN 10 1989
= ANUovpyoc Tov NTav o
Tim Berners-Lee

= [0 va KOADWEL TIC OVAYKEC
TOV QPLOIKOV TAYKOCUIMS Y10,
AVTOAAQYT] TANPOPOPIOV KOl
ATOYEWDV

H npodtn 6elida mov “avéPnke” oto
owadiktvo: http://info.cern.ch/

O uvmoAoylotnc NeXT mu _
Tim Berners-Lee ntav o ¢
MPWTOC web server




@ latpikec E@apuoyec tng Pvcikne tov

14
COUATIONMV
Touoypapio Exmounnc IoQrpoviamv
(Positron Emission Tomography — PET)




I Latpikdg yepovodg (Gantry) oto kEvTpo aTpikng Oepameiog
A ue oéoun 10viwv ot XoioeAPEpyn




20C EVYUPLOTO YO TNV
nPOGOYN GUG!
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Anpioupyia noAu
EVEPYNTIKWV CWHATIOIWV
(EMITAXUVTEG)

ZUyKpouon ocwuaTidiov
(ouvBnkec TG MeyaAng

‘Ekpn&ng — Big Bang)




@ [Taryk66 110 VITOAOYIOTIKO TAEY A Y10, Te L
(World LHC Computing GRIDQ)\ -

m Koatoveunuévn vmwooourn VToAoYIGTIKOV KEVIPOV («B ¢
- tiers) yid TpocPaomn oto dedopuéva tov LHC, oe movow and

10.000 puoikove, o€ TPpayuaTikKo ¥pOVo

LHGC@home

m [TAatpopua and eBelovtéc mov
ToPEYOLY TPOSROcT GTOVG
TPOGMOTIKOVS TOVS VITOAOY1OT
TPOGOLOLWGELS KOl OV O
oeoouevmv tov LHC
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