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CERN : Eupwrnaikoc Opyaviopoc Mupnviknc Epeuvac
(Eupwmaiko Epyactiplo Zwpoatidtakng Duoiknc)

16pUONKe T0 1954 amo 12 Evpwralkd Kpatn
YAUEPA €EXEL 23 KpATN-UEAN (+ 8 associated)

Member States of CERN ET010G TPOUTIOAOYIGHOG:
er States (date of a ~ 1168 MCHF (2020)

'_' MPoowTTIKG

> ~2600 Staff members

+— ~800 Fellows

1n — ~550 Students

: ~15000 Users

= : ~2000 External companies

=m

il —, MapatnpnTég

o= EU,

o USA,

= Russian Federation,

= Japan,

= UNESCO




Distribution of All CERN Users by Nationality on 24 January 2018

Austria
Belgium
Bulgaria
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Israel

Italy
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Spain
Sweden
Switzerland

ASSOCIATE MEMBERS

357 745

35
65
173
115

India
Lithuania
Pakistan
Turkey
Ukraine

ASSOCIATE
MEMBERS IN

United Kingdom 771

117
120

96
244

67
111
868

1342

237
76
65

2045

168

67
350
127
134
124
447

85
228
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OBSERVERS

Japan

USA

Afghanistan 1
Albania 3
Algeria 14
Argentina 27
Armenia 19

2718

Russia 1187

oTHERS 1872

THE PRE-STAGE Australia 31

TO MEMBERSHIP Azerbaijan 10
Cyprus 26 Bangladesh 11
Serbia 57 Belarus 48

Slovenia 35 Benin ]

Bolivia

Bosnia & Herzegovina

Brazil
Burundi
Cameroon
Canada
Chile
China
Colombia
Croatia
Cuba
Ecuador

Egypt

El Salvador
Estonia
Georgia
Ghana
Hong Kong
Iceland
Indonesia
Iran

Iraq

Treland
Jordan

Kazakhstan
Kenya
Korea Rep.
Kyrgyzstan
Latvia
Lebanon
Luxembourg
Madagascar
Malaysia
Malta
Mauritius
Mexico

—
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Mongolia
Montenegro
Maoroceco
Myanmar
Nepal

New Zealand
Nigeria
North Korea
Oman

Palestine (O.T.).

Paraguay
Peru
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Philippines
Samnt Katts
and Nevis
Saudi Arabia
Senegal
Singapore
South Africa
Sn Lanka
Sudan
Swaziland
Syria
Taiwan

n
—— = Y ON e = b =
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Thailand 22
TEYR.O.M. 2
Tunisia 5
Uruguay 1
Uzbekistan 4
Venezuela 10
Viet Nam 13
Zambia 1
Zimbahwe 2




210 CERN, to Eupwrnatko Epyaoctiplo Quotkng ZTolxelwdwyv Zwpatidiwy, e Tn
XPNON ETUTOXUVIWYV, ETILOTPEDOUE OTNV APX TOU ZUUTAVTOC KOl LEAETALE TN
otowelwdn doun tou

Mowa eival ta
OUOTOTIKA
NG UANG otnVv
TILO
OTOLXELWON

Hopdn;

History of the Universe
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Key:

q quark
g gluon
€© electron

[Lmuon Ttau

V neutrino

W, Z bosons A\/\, photon
%) meson 'b galaxy

%) ® ® baryon .
* star

a% ion
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MNwc elvat
dTLOYUEVO TO
Joumnay;

Motol vopuol
SLEMOUV TN
Aeltoupyia
TOU;

Nwc Eekivnoav
OAQL;



0 AnpdKpLtoc riioteus OtL N UAN MePLOdIKOG THiVOKOLG TWV CTOLXELWV TOU

amoteAsital ano adlaipeta
oTolXEla, TO ATOUA

JJ Thomson

Mendeleev(1869) — 80 StadopeTika
adlaipeta atopa

III IV V VI VI

BE
694 901 108 120 140 160
---
230 24 270 | 281 | 310 | 321 355

Co Ni
1 509 szo 589 | 587
As| Se
65 749 790 799

Sr Rh Pd
876 101 103 106
Cd
112 115 119 125
133 137 139 181 184
q Pb
197 2()4 207

homson's atomic model

AvakaAun tou nAEKTpoviou
LE TOV cwAnRva KaBodikwv
okTivwv (1896)

TIPWTO OTOLXELWOEC CWUATLO

Movtélo otadpdboPpwpuou
tou Thomson (1904)



2011 : emeteloc 100 XpOvVwV amod TNV ELCAYWYH TOU atoptkol povteAlou tou Rutherford

Gold Foil

o< particle
emitter

-9

Detecting screen Slit

neipapa okedaonc alda
Geiger — Marsden

=% Mupnrvag: oxedov 6An n pada,
e BeTIkO dopTio — To ATOHO Eival
e Kuplwc adelo
o Apyotepa BpEONKe OTL 0 TUPNHVOLC

QTOTEAELTOL ATIO TIPWTOVLA KoLl
VETPOVLA
Ernest Rutherford



ATOMO mepinouv 1019 m metre)

NYPHNAZ nepimou 104 m .

MPQTONIO nepimouv 10> m .

oTOLEWON —

(6ev €xouv doun) . KOYAPK

C

Il y a environ onze milliards de milliards d'atomes de fer dans un milligramme de fer !

D.Bertola/ZERN



TTep1odiké ouoTNPA TWV OTOIXEIWOWY CWHATIOIWY

Quarks Leptons
N '
Generation 3 Top G ¥ Bottom @ Tau
@Strange (ﬁ) Muon

Generation 1 @Up Down (3) Electron .
pnadol

doptio 2/3 doptio -1/3 doprtio -1 doptio 0
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2tnv ¢ouon : otoxelwdn cwpuatia tng mpwtng yeviac MONO

Autad tn¢ SeUTEPNC KaL TPLTNG YEVLAC SlaoTtiwvTal ota eAadputepa
Ta €xoupe OEL OE TIELPAMOTO UE ETUTOXUVTEC

OAQL T CWHATLOL £XOUV KOL TOL OVTLIOWHATLA TOUG, HE avtiBeto nAekTpko doptio



EvkAwBLlopocg twv kovadpk (Quark Confinement )
Ta koudpk Oev pmopouv va UTtApEouv eAeVBepa
Ta Bplokoupe povo deopta peca ota adpovia

, Meoovia
Bapuovia ,
, amoteAouvtal |
aroteAouvrtal o
, , arto {evyog
QIO 3 KOUOPK .
KOUOLPK
Proton QVTLKOU QK

Baryons qqq and Antibaryons qqq Mesons qq
Baryons are fermionic hadrons. Mesons are bosonic hadrons
These are a few of the many types of baryons. These are a few of the many types of mesons.

Symbol| Name | Quark | Electric | Mass |Spin| lf[Symbol| Name | Quark | Electric | Mass |Spin
content| charge | GeV/c?2 Content charge GeV/c2
: 0.140

proton

antiproton

neutron

lambda
Q™ | omega




Ta cwpatidbia aAAnAemidpouv
-aloBavovtol To Eva To AAAoO—
ue Stadopec SUVAUELC

avtaAAdoovtag LKA
cwpatidla mou givat ot

dopeig tng duvapung

Ta doptiopéva owpoatidia
AAAHAEMIAPOYN petafy
TOUG:

gAkovtal 1 anwbouvtol
ovToAAQoOOVTAC LETAEY TOUC
dwtovLIa

To pwtovio (y) elvat o
dopeag tng
NAEKTPOUAYVNTLKNC SUVAUNG

Ou duvapelc otn duon

© Elektron

Elektron ©

Awaypappo Feynman
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6 Bapuinta

>
- v

Baputika pavopeva
otn YN

Kwnoelg ovpaviwv
CWHATWY

INTEMSITY
DECREAS)
STRONG MUCLEAR FORCE
ELECTRO -MAGMETIC FORCE

WEAK NUCLEAR FORCE

GRAVITATION

Baputovio

r Al

HAektpo
. HOLYVNTLKNA

Atouo
HAEKTPKA/LayVNTLIKA
dawopeva

dwToVIO

AMNTUM j

GLUOMNS

MO MASS )

ATOMIC NUCLEUS

PHOTOMNS ( NO MASS ) ATCH ELL

W,Z

@%feevﬁq
*

» A @ )
2.4 % B
Padlevepyoc Bnta
Sdlaomaon

n->p+e +v

ELECT HMIQLUIE

RADIDACTIVE BETA
DESINTEGRATION

HEAVENLY BODIES

yAouovlo
1 r IS loxupA 1
> o
()

JUYKPOATEL T KOUAPK
HECO OTOL VOUKAEOVLO, TO
TIPWTOVLA KL VETPOVLA
Héoa otouc mupfveg 11



To KaBlepwpevo Mpoturno (The Standard Model)

Ta g Ot cblopsiq TWV
oTolelwdN g O 6’uvauswv '
CWHATLA C "'2\ glval pmolovia
glvau Q- )
gppLOVLA O - STATLOTIKN
pepi A E Bose-Einstein
STOTLOTIKN <
Fermi-Dirac n? gn Spin aképato
. a = (0,1, 2,..)
pin o
NULAKEPOLO C<J o
(1/2, 3/2,...) = m
Q 2
<
3 YEVIEC OWHATLOLWY DANG
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[Mwc BAEMOUE TOL OVTLKELMEVA

BAEMOUE TO AVTIKELMEVA
okebalovtac opato pwe

ETIAVW TOUC

A =400-700 nm

13



[Mwc BAEMOUE TOL OVTLKELMEVA

BAETIOULE TA AVTIKELHEVAL

okedalovtac opato pwc r‘r—r
ETIAVW TOUC

). = 400-700 nm -_—

BAETTOUE ULKPOTEPQL
aVTLKE(peva okedalovtag
ocwpatidLo EMAvVw TOUG ‘\\\Y‘Pw

%= h/p ANANN




H duolkn Twv cwpatidlwy peAETAEL H aotpoduoikn PeAETAEL
TNV UAN OTLC TILO HLKPEC OLAOTAOELG TNV UAN OTLC TILO LEYAAEC OLALOTAOELC

B 9
m - m
< 10 1012 10 10°® 1073 1%‘1’ “10 3 106 109 1012 1015 1018 1021 1924 W
Microscopes
. ' e Telescopes optiques & radio
. . »
MlCIOSCOpQS Binoculars | Optical & radio telescopes
I Jr-:’ - > !
et détecteurs |
7
Accelerators

and detectors
i

THE TWO FRONTIERS OF PHYSICS

Tat SUO pETWTA TNC UGLKNC

OL ETUTAXUVTEC XPELATOVTOL VIO TN LEAETN TWV OTOXELWS WV CWHATIS LWV KoL TwV SUVALEWV



Emttoyuvtec

H evépyela mou armoktd ¢optio g peoa oe nAektpiko medio pe dtadopd duvapwkov U: E=qeU

—_—
DURACELL
l uLTRA

Mo to LHC Ba xpelalopootav 7000 tploskatopupla pmotapiec tov 1V



Movadec evepyelag

1eV=1.6x101Joule

H evépyela mou amoktd To otolxelwdec doptio (tou nAekTpoviov)
otav emnttayuvOel ano dtadopd Suvaukou 1 Volt

1keV=103eV =1000eV

1 MeV = 10%eV =1 000 000 eV

1 GeV = 10° eV =1 000 000 000 eV

1 TeV = 10%2 eV =1 000 000 000 000 eV

looSuvapla palac —evépyelog E = mc?

c=1 PUOLKEC LOVADEC
Kol N pala ekdppaletol o HOVAOEC EVEPYELOG

17



DID YOU KNOW YOUR TELEVISION SET IS AN ACCELERATOR ?

In your TV set, the electrons
are accelerated to 20000 volts.

«++.IT PRODUCES ELECTRONS

In LEP, they are accelerated to
100 000 000 000 volts.

ACCELERATING CAVITY

~

BENDING MAGNET

A VACUUMCHAMBER FOCUSING MAGNE'
I
COLLISIONS =
= =

\J
\//

18




H amootoAr) tou CERN ewvat va ¢TLaxVEL TOUC ETILTAXUVTEC yia ta Ttelpapota OYE

¢4
LEP/LHC

West Area

AD I

e |

P

to Gran Sasso

East Area
neutrons |
4
‘/%O F
ions \
- >
BOOSTER ISOLDE lons Pt Leir
.
D p (proton) p» (antiproton) AD Antiproton Decelerator LHC Large Hadron Collider
) ion ->H)- proton/antiproton conversion PS Proton Synchrotron n-ToF Neutron Time of Flight

P neutron p neutrino SPS Super Proton Synchrotron CNGS Cern Neutrinos Gran Sasso”




Frttragng,
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O Meyalocg Emtttaxuvtric Adpoviwv LHC (Large Hadron Collider)

LHC - B CERN

- ATLAS ALICE
Point 1 ==z Point 2

=« Point 8
o e N

CMS =
Point 5 a = 17

47

ES40 - V10/09/97

Bploketal peoca o’ eva touveA og 100 petpa Babog

O peyaAUtepoC
ETUTOXUVTHC TOU
KOOLLOU O€ SLa0TAOELC
(6akTtUALOC pe
nepipetpo 27 km)

>to LHC ouykpouovtat
déopec mpwtoviwy pe
TNV HeyaAlTepNn
EVEPYELO OTOV KOOLLO
(13 TeV kat Oa
dtdoouv ta 14 TeV)

To LHC &ival to mio
JuxpO LEPOC TOU
OUUTTOVTOC - Ol
UTTEPOLY WYLUOL
LOlYVATEC TOU
Aettoupyouv o 1.9 K
(b0én pe vypo NALo)

21



Heat Exchanger Pipe

S Heas Fie ~400 TeTpaATTOALKOL HayVATEC €0TLALOLVV TIC OECHEC

Helium-II Vessel

Spool Piece

Bus Bars Superconducting Bus-Bar

Iron Yoke
Non-Magnetic Collars

Vacuum Vessel
Quadrupole

Bus Bars Radiation Screen

Thermal Shield

The
7 Auxilia 1 S'm |0I‘Ig
Bus Ba:yTube LH C c od i o I e ) , ,
ot ismeran ryodip 8 KOW\OTNTEG PASLOCUXVOTATWV yLa KAOE

d€oun, TomoBeTNUEVEC ava 4 og Eva

1232 payvntikd SirmoAa otpedouv TIc Seope
e PEP : = cryomodule, emtayUvouV TG SECUEC

OL 6€opec kukAopopoUV PECO O CWANVEC
He TIoAU uPnAo kevo, 10713 atm




4 peyala melpApota ivol eykateotnpéva otov SaktUAlo tou LHC

Particle
identification
Detector

| Muon Chambers )1’4‘
Photon
Spectrometer

Inner
Tracki
"Systerm

MpwTteg ouykpoLOoeLS Seouwv pwTtoviwyv To NoguPpn tou 2009 (900 GeV)
MPWTEC OUYKPOUOELC SECUWV TIPWTOVIWV otV eVEpyela Twv 7 TeV to Maptn tou 2010
MpwTeC OUYKPOUOELG SECUWY IPWTOVIWV oTNV evépyela Twv 13 TeV tov lovvio tou 2015



9_ celerated

E -
Detector \_

-

1) ZUYKEVTPWVOUE EVEPYELD 2) To MPWTOVLO CUYKPOUOVTOL — N
TIAVW OTO TIPWTOVLA EVEPYELA TOUC ameEAEVOEPWVETAL OTO
ETLTAXVUVOVTAC Ta onueLlo TG oUYKPOUONC

“BAETOUE” AUTA TOL VEQL CWHATLOL KOLL LETPAUE TOL XAPOAKTNPLOTIKO TOUG LE TOUG OVIXVEUTEG




AVLXVEUTEC

e «BAETTOUV» TOL CWHATIOLO TTOU TTOPAYOVTOL OTTO CUYKPOUOELS SECUWV 1] CUYKPOUOELG
d€ounc og otaBepo oTOXO

* H avixveuon otnpiletal otig aAANAETOPACELC TWV CWHATIOWV LE TO UALKO TOU QVLXVEUTH
TIOU €XEL OOV ATIOTEAECHLOL TNV TIOPOYWYN NAEKTPLKOU OrMATOC

* Alddopol TUTIOL AVIXVEUTWV:
YTEPEAC KaTtdoTtaong (nUlaywyol — upitio),
Agplou (Balapol cuppatwy, TOPOAANAWY TIAOKWV...)
YTVONPLOTEC (avopyavol, opyavikol)

e Alvouv nmAnpodopieg yia:
TNV eVEPyeLa TOU ocwpatdiov (kahopipetpa ) Bepudbopetpa)
To £160¢ Tov cwpatidiov (tavtomnoinon)
TNV TPOXLA ToU owpaTdiov (aVIXVEUTEC LYVWV)

To MeEPLOCOTEPA ATIO TOL CWHLATLO TIOU TIOLPAYOVTOLL ATTO T CUYKPOUOELS (OUV EAAXLOTO —
Slaomwvtol akaplaio Kot BAETOUUE Ta «TTOLSLAY» TOUC, Ta TtpoLovTa TNE SLACTIACHC TOUG
2TOUG QVLXVEUTEC «BAEMOUUE» NAEKTPOVLA, GWTOVLA, ULOVLA, TILOVLA, KAOVLA, TIPWTOVLA Kol
nidakec adpoviwv (amo kouAapkg)

25



Tracking Electromagnetic Hadron hMuon
charnber  calorimeter  calorimeter  charber

photons é%

Innermost Layer. .. .. Chutermost Layer



14.12. 2009 4:31:00
Run 63872 Event 1593 bld 1786

Rho Phi | Rho Z

CMS Experiment at the LHC, CERN
Date Recorded: 2009-12-14 04:46 CET
Run/Event: 124120/5686693

Candidate Dimuon Event at 2.36 TeV

ATLAS Jet Event at 2.36 TeV Collision Energy

2009-12-14, 04:30 CET, Run 142308, Event 482137
. E X P E R I M E N T http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html

pr(u,) = 3.6 GeV, p(u,) =2.6 GeV, m(uu)= 3.03 GeV
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ATLAS

* EXPERIMENIT

25mx25 mx46 m 7000 tovol 29



20 km CD
TO XpOVO
Qo Ta
MELpAMATO

; , Tou LHC
Kataypadovtal ano

UTTOAOYLOTEG

XIALASEC UTTOAOYLOTEC The GRID
O€ EKOTOVTAOEC
UTTOAOYLOTLKA KEVTPQ
0€ OAO TOV KOGUO
ouvdedepévol oto grid
Hotlpadlovtal thv
UTTOAOYLOTIKI) TOUG
Sduvapun kat Ta
ouoThuata
amoBrkevong
nAnpodopiag yla tnv
avaAuon Twv
debopevwy

PRPPPRL LTy L T PpIY TR A



To LHC Y ayvelL amavtNoELS OTA QVOTTAVTNTO EPWTHHLOTOL

Matl €xouv pado ta cwpatidia; Yrtapyel to Higgs;

YrapxeL Lo Lovo duvapn mou eVOTIOLEL OAEG TG SUVAUELG;
Mot utapyouv 3 yevIEG; MNTIwG UTIAPXOUV TTEPLOCOTEPEG;

YA PXEL KATL TLEPQL ATIO TO KOBLEPWEVO TIPOTUTIO — UTIEPCU LLUETPLAL;

TL elval n okoTeLvn UAN;

Mou mnyeE n aviwAn;

YApXEL ACUPUETPLO AVAUESO OE UAN KOl OVTLUAN ;




Mot ta owpatidla €xouvv pala;
Mot €xouv 1000 SLodhOoPETIKEC LALEC;

To KaBiepwpévo Mpoturo npoPAEmEL OTL
ol HAleC TwV owHaTOlwy elval pndevIKEG.

To mebio Higgs yepilel to oupmav Ko N
aAAnAentidpaon Twv cwpatdlwv HE AUTO
Touc Sivel pada, peyain i LLKpn,

avaAoya He TNV LoxL tn¢ aAAnAsnidpaong.
Me to nedio Higgs ouvdEetal 1o pumolovio
Higgs

up down strange charm bottom

Quarks

MBavn anavinon o Mnxaviopog Higgs* mou
TIPOPAETEL KOL TNV UTAPEN TOU cwpaTdiou
Higgs
*Englert-Brout-Higgs-Guralnik-Hagen-Kibble
mechanism

= ! ;5. é’l

\\ _1 ™
O Peter Higgs emiokemntetal to neipopa ALICE
CERN Open Day - ArnpiAtoc 2008



Higgs update seminar — CERN - 4 July 2012 a historic day for CERN

AvakowvwBnke n avakaAvn evog kovolplou pmoloviou © 2012 CERN



Mrmolovio Higgs :
‘ To BAEMOULUE ATIO TIC SLAOTIAOELC TOU
H-> vy
H-> ZZ->ppuup
H-> 7ZZ->eeee
H->WW
H->Ttt
H->bb

ZUYKpPOUON MPWTOVIOU-TIPWTOVIoU

4Tou mapatnpouvTal 2 bwIdVLA Higgs candidate events

|
Il

JUYyKpouaon MpwToviou-ripwTtoviou Omou 2UYKPOUCH TIPWTOVLOU-TIPWTOVIOU
napatnpouvtal 4 nAektpovia OTtoU TtapaTNPOUVTAL 4 pLovia

34



Events / 2 GeV

Events - Fitted bkg

10000

8000

6000

4000

2000

Av 1o Higgs dtaomatol o Suo dwtovia , avalntoUpe OAa ta yeyovota pe duo
dwTtovia kat urtoAoyiloupe TNV apeTABANTN HAla TOUG

\s=7TeV,

\s=8TeV,

I
J

Selected diphoton sample

° Data 2011+2012
Sig+Bkg Fit (mH=126.8 GeV)

Bkg (4th order polynomial)
ATLAS Preliminary
Hoyy

-
B
~a

Ldt=4.8b"

Ldt = 20.7 fo'

120 130 140

CMS Preliminary —e— S/B Weighted Data

Vs=7 TeV, L=5.1 fb-1 ::;3 ;I::iittComponenT
3 - 4
's=8TeV,L=5.3fb [ J=+1o
[ J=20

Mpémnel va Staxwpiooupe to Higgs amo to untofabpo (cuvexng ypaupn)
Avalntou e TAEOVACHO YEYOVOTWY O€ KATIOLO TIEPLOXN




Yniepouppetpio — SUperSYmmetry (SUSY)

JUMHETPla avapeoa otnv VAN (otowxelwdn
ocwuaATLa -> hEPULOVLA) KAl TLGC OUVAELS
(popeig Twv duvapewv -> urolovia)

Tuxpelaletal ;

Mo vou EVOTIOLAOEL TIG OUVAUELC

Mo vat AUoeL TtpoPARATO 0TO KAOLEPWEVO
npotumno (amokAloelg otn pala tov Higgs)

Supersymmetric “shadow” particles

CWHATLO KABLEpWEVOU TIPOTUTIOU | YMEPOUUUETPLKA CWHATLA , . ,
KaBe cwpatio LE spin s EXEL TO

UTTEPOUULETPLKO TOU UE spin s-1/2

Quark (s=1/2) -> squark (s=0)
Gluon (s=1) ->gluino (s=1/2)
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2KOTELVN VAN

739 DARK ENERGY

To UTLEPOUUUETPLKA cwpaTidla Ba
pUropovoav va givat n amavinon

: .. .- .’. .. ".I;/g - . .
: % ..'..\"0 v’. : 4 -7
- ¢ 3 - .
ATIO Tal BAPUTLKA TNG ATTOTEAECHATA - TOXUTNTEG o ” - - :

NePLOTPOPNG YOAQ§LWY — EEPOUHE OTL OTO CUMTTOV e B e ..

UTTAPXEL LEYAAN TTOCOTNTA OKOTELVAG UANG - UANG
TIoU OEV EKTTEUTIEL NAEKTPOMAYVNTLKI aKTIVOPBOAL |
Ko dpa Sev TNV PAEMOUUE - _ SR R



MEpa amo to KABLEPWLEVO TIPOTUTIO

Avol{tnon UTTEPOUULETPLOC
Oev €xoupe HeL melpapatTiki EVOeLEn

AN e€wTika Ttou Ba e€nyoloav TN OKOTELVH UAN
e.g. WIMPs : weakly interacting massive particles
dev €xoupue HeL MelpapATIKN EVOELEN

To KaBLEpWLEVO TIPOTUTIO daiveTOL TWCE Elval N Bewpla tou mepLypadel
TOV KOOUO UOG

MeyaAUtepn pwtewvotnta deopwv amno to 2021 : avénuevn duvatotnta
avokoAU P ewv
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World Wide Web

ErtivonOnke amo tov Tim Berners-Lee,
Epeuvntn oto CERN, to 1989,

FLo VoL LKOLVOTTOLAOEL TLG OVAYKEG TV GUOLKWV
o€ lvotitoUta o€ OAO TOV KOGUO VA
potpadovtol autopata TG mAnpodopieg

To WWW o€ cuvduaopo Le To
Internet €xeL aAAAEeL TOV TPOTIO

(WG KOG

39




Positron Emission Tomography (PET)

Detactor Block

Annihilation

Coincidence
Processing Unit

@ Sun

Image Reconstruction

Sinogram /
Listmode Data

=
=

Kat moAA& aAAa spin-offs

ETITAXUVTEC OTNV LATPLKNA
MNapaywyn padlolcotonwy
AktivoBoAnon acBsvwv

TexvoAoyia unAov kevou

TexvoAoyla UTtEPAYWYLUWV

HOolyVNTWV

Kpuoyevika cuotripata

[prAiyopa NAEKTPOVLIKA

[PAyOpPOL UTTOAOYLOTEC



Oeparneia pe adpovia

= photons 21 MeV

——— ~
' /0 MeV/u

[+3]
(7]
(=]
©
@
s
-~
)
@
L .

0 60 80 100 120 140
depth in water [mm]

Me mpwtovia i Lovta avBpaka
HUropoUpe va pubuiooupe og TL
BaBoc amotiBetal N pEYLOTN
EVEPYELA KOL VOL KOTAOTPEYOULE
LOVO TOV OYKO KOl OXL TOUG UYLELG
LotoUg




ETILUTAEOV



The Beam Line for Schools competition '\

A competition for teams of high school students (age 16 and up)

e Teams can propose a physics experiment

* CERN provides 1 week of mixed beam composed of pions, protons,
antiprotons, electrons, positrons or muons at the PS accelerator

* One or two winning teams will be invited to CERN to carry out
their experiment together with CERN scientists

e Registration closes 31 March

Video: http://cds.cern.ch/record/1757251



H EAAada oto CERN

H EAAada eival Eva amo ta 12 tbputika peAn tou CERN
EAANVIKEC EPEVVNTIKEC OUAOEC OUADEC OULUETEXOUV

>to neipapa ATLAS tou LHC (Maveniotiuio @ecocalovikng, Mavemiotr Lo
ABnvac, EBviko MetooBelo MoAuteyveio)

Yto neipapo CMS tou LHC (Mavemniotpio lwavvivwy, MoveniotiuLo
ABnvac, AnpokpLtog)
>to neipapa ALICE tou LHC (Mavemniotrpio ABnvocg)

>to neipapoa CAST (Mavemiotrpio Oscoalovikng, Maveniotrpio ABrvaocg,
EBviko MetooBelo MoAutexveio, Anpokptroc, Mavemniotiuio MNatpac)

MoAAoil EAAnvec Bewpntikol ouvepyalovTol e TO TUAMA BEwPNTLKAC
duoLKkng
Awdpopot EAAnvec €xouv B€oelc oto CERN

MoAAol véoL Kavouv SLOAKTOPLKA CUMUETEXOVTAC OTa TteElpapata tou LHC,
10 CAST n o€ B€pata dUOLKNC EMLTAXUVTWY
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Eukatpiec oto CERN

High School Students Internship Programme
Summer students

Doctoral students

Technical students

Administrative students

CERN fellows

High School Teachers’ Programme
Positions (HR Department) web pages

Visits / Virtual visits
Participation in masterclasses
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Mo teplocoTepa...

20C EVYOAPLOTW YLOL TNV TIPOCOXN COC

home.cern
visit.cern
careers.cern

H visits service tou CERN oo mapakaAet va
ouUTANPwOoeTe online To EpWTNUATOAOYLO TIOU
eudaviletal oto indico link

despina.hatzifotiadou@cern.ch
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EXOouE TIAPEL KATIOLA ATIAVTNON LEXPL TWPQL,;

Yrievbuon

Moag xpetaletatl peyaAn oAk wIEWVOTNTA

To pavopeva Tou PEAETAE €ivol OTATLOTLKA.
AvalntoUpue datvopeva omavia ( touv cupBaivouv pe moAU pkpn mibBavotnta)

apLOUOC
TIOPATNPNUEVWV
YEYOVOTWV

N=Lloge—0 |

anodoon

OALkN dwTeEVOTNTA
(m™2)

Evepyoc Statoun (m?)

Evepyoc Statoun :

HeTpLETOL o€ barn: 1 barn = 1024 cm? = 1022 m?

OALKA pwTeWVOTNTA :

LETPLETOL OE AVTIOTPOPEC HOVASEC TNC evepyoUu SLatounc inverse barns (b?)

210 LHC : dwtewotnta 1033 cm2s? (kat apyotepa 1034 cm=2s?)

gxouue nepimovu 2 x 107 seconds/year

oA. Qwr.

20 inverse femtobarns (fb1)
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ANAKAAYWH : 5 0 otatlotikn onpavtikotnta (mbavotnta eva o€ Tpla ekatopuplo To
dovopevo va elval otatlotikn dtakupavon)

To kavoupLo prolovio mou avokaAUdOnke avakowvwbnke cav “Higgs-like”

Mo va BeBawwBoupe av eival to Higgs mou mpoBAEMETOL OO TO KAOLEPWUEVO TTPOTUTIO
N KATtL aAAo (SUSY) mpemel va amavinBouv ta €€NC

1. Mapatnpoupe OAeC TIc Suvatec SlaoTtAoELS TTou TtPOBAEMOVTAL ATTO TO
KOoOLEpWUEVO TIPOTUTIO;
OL SLooTIALOELG TTOU TTOLPATNPOUUE OUMPBalvouv PE TN owoT mBavotnta;

[MolEc elval ol BaoLKEC LOLOTNTEC TOL Kalvouplou prmoloviou(spin, parity)?

Matad amno napouvoiaon npoodatwyv anoteAecpdtwy oto Moriond conference tnv
nponyouevn Bdéopada:

H kaBoplotikn dLotnta mou Ba pog ertpePeL va TOUE av €lva n OXL TO CWATLO
Higgs AEyetal spin. Av TO CWHATLO AUTO £XEL spin pnd&Ev, Tote eival to Higgs. Av oxL,
TOTE €ival KATL SLadopeTiko Ko Suvatov va cuvdeetal pe tn Baputnta. OAn n
avaAuon HEXPL TwPO SELXVEL OTL EXEL SPin UNOEV, XWPLC OMWCE VO UTTOPEL VOl aTTOKAELOEL
TeAelwg TN duvatotnTa va £xeL spin dvo. 48



Mnnwc¢ (oupe o€ Ywpo oAAwv dlaotdoswv (extra dimensions);

O akpofatng Kwveital o pa dltaotoon
To €vtopo Kiveital og dUo dlaotdoelg, aAld n
lLa eivall TToAU pKkpn

Mropetl va utdpxouV eTLITAEOV SLa0TACELS AAAQ
Ba sival TO00 ULKPEC TTOU SEV UTMOPOULE VAL TLG
avtiAndOou e

Av uTtapyouv emumAEov SLoOTACELS, Oa
puropovoav va €nyroouv TO LUOTHPLO TNG
Baputntag: yati eivol t0oco aoBeveotepn amo
OAEC TIC AAAEC SUVAUELG

lowg dpa pepLKWG o€ pat aAAn dtdotaon

H Bswpia twv xopdwv (string theory) emionc anottel enutAéov SLAOTAOELG



eTa MPpwTOVLA prtaivouv oto LHC og akéta (pe 100
Sloekatoplpla mpwoovia) Kabe 25 ns;

eErtttayUvovtal amno 450 GeV ota 3.5 TeV

eDtavouv oe TaxutnTa 99.9999991% TNn¢ TAXUTNTAC TOU
dwTOoC

*40 ekatopupla GopPEC/s Ta MAKETA TIEPVOUV ATIO TA CNMUEL
oUYyKPOoUOoNC

* Ta mpwtovia kavouv To yupo tou LHC 11245 dopéc/s
¢31.2 MHz crossing rate

* 20 OUYKPOUOELC KATA pHEco 6po (100 og 100 Sioskatopvpla
TIPWTOVLA)

*600 eKATOUUPLO CUYKPOUOELG TO SEUTEPOAETTTO
* Metd amnod ¢ptAtpapiopa, 100 cuykpoUOoELC To SEUTEPOAETITO

e 1 Megabyte mAnpodopieg amnod kabe cuykpouon
e 0.1 Gigabyte / sutepoAemnto

e 10'° guykpouoelg TO XpOVO

e 10 Petabyte to xpovo

1 Megabyte (1MB)
WYnoplakn pwtoypapio

1 Gigabyte (1GB) = 1000MB
DVD movie

1 Terabyte (1TB) = 1000GB
Maykooutla etnota mapaywyn
BiBAiwv

1 Petabyte (1PB) = 100078
Etriola mapaywyn evoc amo to
relpouata tov LHC

1 Exabyte (1EB) = 1000 PB
Maykooutlo etiolo mapaywyn
rtAnpoopiac
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Nopadelypa evog avixveuTtn pwtoviwv

PbWO, : Bapu cav poAuL kat dtadaveg oav yuall

XPNOLUOTIOLELTOL OTO NAEKTPOMAYVNTLIKO KOAOPLUETPO

eTat pwTOVLA LETATPETOVTAL OF
(evyn nAektpoviwv - molltpoviwv

e Ta nAektpovia dleyeipouv ta
ATOLLO. TOU KPUOTAAAOU

e Ta Atopa anodleyeipovral
ekmepnovtac dwc (pwtovia UV)

e Ta pwtovia UV aviyvelovtal otn
LLLOL OKPN TOU KPUOTAAAOU OO Lo
dwTtodiodo, Mou PETATPETEL TA
dwTovIa o€ NAEKTPOVLA

‘ HAeKTPLKO onpa
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