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Ti eival n MeyaAn 'Ekpnén;

m H M.E. eivan o tepactiov peyEBouvg cuoumdkvmaon
TNG GUVOAKA VTTAPYOVCOS EVEPYELNS KOl VANC
TEPLOPIGUEVT GE EAAYIGTO YPOVIKO KO YMPIKO
OLAG TN LA

E Y7TOAOYIGUOL KOl TOPOTNPT)GELS DTOOEIKVVOVV OTL 1
M.E. npoéxvye mpv amo...13.8 o16. ypovia!

E 2oupovo ue tnv kPaviounyoavikrn Oempia n MLE.
glval pio Toyoia (;) oTOTIGTIKTY] OLKVULOVGT] TNG
TUKVOTNTOG EVEPYELOC.




Al0OTAOEIG TNG ZWMATIOIAKNG (DUO'IK

~ 1010 Aopn TnG 'YANG
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O1 Aopikoi AiBol TnG "YANG

Quarks (Gell-Mann) 1964
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O1 Auvdpueig Tng duong

Loyvpég
Metadidovran pe ta
YKAOVOVIU

Proton
ZVYKPUTOUY TOU TPOTOVIC KU1 VETPOVIU GTOV TUPIVU
ZoyKpoTOUY Te qUArks 6T APOTOVIC KU TU VETPOVIU
r
Bapvotikeég
MeTadioovral e Ta
YKpaprrovia

AVOYKGIOUY TO OVTIKEINEVO NE NAGC0 VO TEQTOLY
AW T povY T1) Y1} KU TOVS TAUVI|TES YOP® UG TOV 1)A10

S

Metadidovrar pe TaW
& Z°

IIpoKeiovy TNV S1GGTUGT TOV PUSIEVEPTOV TLPIVOV
ATPOPOOVALY TNV EVTUGT] TI|S NAWUKI|S EVEPYEWUS

HAiextpopayvntikég

MeTadidovral e 9OTOVIU

. -
L . A
.

ZUYKPUTOUY TO NAEKTPOVICL YUP® UTO TOV TUPNVU
EvBuvovtul Yo 11 {NINKES UVTIOPAGELS
Hiexktpiopog, @omc, Aktivopoiia ...




MeyaAa kai AvaTtravTnTo Eprr']ua

Composition of the Universe

Moid €ival n npogAguon TNG padag ?
DARK ENERGY

riaTi dev unapxel icoduvapn avTi-uAn?

Ti eival n aB&aTn ) okoTEIV UAN?

ORDINARY
MATTER

EvwvovTal 0AecC o1 duvapelg padi?

Ynapxel YNEPOUPNETPIA?

Ynapyouv aAAa €idn duvapewv?
To LHC 6a

Ynapxel To owpaTioo higgs? B CLeE Rz
anavrtnéouv
TETOIEG
EPWTAOEIC
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To 2upuTtrayv

H ME['AAH EKPH=H
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MﬁYO‘)\ﬂ Ekpnén Quarks

Atp"h

gerhm DOOKOTTIO

_/ Molecule

= Matter(:a
O1 vOuOoI TNG QUOIKAG OTIC TIPWTEC OTIVYMEG UETA TNV
MeyaAn ‘Ekpnén.

2UMBiwon METOZU owHATIOIOKK) QUOIKK, QOTPOYUUTIK,
Kal KOOUOoAoyia.

WIACRE . 4

(

.
I'Ipr(’)wo :
ATO}JO Proton "
R
Neutron '.,_'- 2
Nucleus
@
L J
Electron
) e, - ZUHTIOV




MEBodoil TNG ZWHATIOIOKNG (Duou(r’]

ZXEON TOU
Einstein




MEBodoI TNG ZwpaTIdoKNS PUOIKAG

EnmiTayuvopeva

1 Jwpatidia

1) JuyKeVTpWON EVEPYEIAC aTA
owpatidia ( )

2) Zuykpouon cwuaTidiwv
(dnuioupyia cuvBnkwv

avaloywv Tou Big Bang)




Oi1 EykataoTtdoeic Tou CERN




CERN Accelerator Complex

CMS
.
ALICE LHCb
P
SPS
Tio neutrinos
TT10
AN ATLAS CNGS
1 TT60 Gran Sasso
I
AD
e BOOSTER
0 ( m] ISOLDE

P’ C =T East Area

: ! 5

LRl » | 19528 ]

2001 | P
LINAC 2 - CTF3
neutrons : O o
LINAC 3 v Leir
lons —

» p(proton] » ion » neutrons P p(antiproton] ——— proton/antiproton conversion  » neutrinos  » electron

LHC Large Hadron Collider SPS Super Proton Synchrotron  PS  Proton Synchrotron

AD Antiproton Decelerator CTF3 Clic Test Facility CNGS Cern Neutrinos to Gran Sasso  ISOLDE  Isotope Separator OnLine DEvice
LEIR Low Energylon Ring LINAC LINear ACcelerator n-ToF Neutrons Time Of Flight



)f poss

Sonl At




O MeydaAog Adpovikoc Emitaxuvtig LHC

7TeVp+/7TeVp | ™ w

KUplol 21oxoOl:
[1pogAeuon TnG padag
*PUon TNS ZKOTEIVIC "YANC
*Apxeyovn pada UANg
*YAn evavTiov avTiUANG



O Emitayuvrng LHC



~ To EuTtraAiveio opuypa




Xperalopaote MeyaAoug a
Aviyve U'EBE':“C -

Tile Calorimeter

Muon Detectors Liquid Argon Calorimeter

S I
Sremi| | “\Trooomm
: = O18ApoU

e 11€ TOWN/

~ 3000 emoTAPoVEC (NlOOO(pOITﬂTSC) /174 I\;OTITOUTG 38 xwpeg

WO NN

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker







To MNeipapa CMS )
Total weight 14000t . CMS

Overall diameter 15 m

PbWO, crystals
Overalllength 28.7m MUON ENDCAPS
HCAL Scintillator/brass 473 Cathode Strip Chambers (CSC)
Interleaved ~7k ch 432 Resistive Plate Chambers (RPC)

3.8T Solenoid RO

)

/ S Thig=ad.

2

Si Strips ~16 m2
~137K ch

Steel + quartz
_Fibers 2~k ch

Pixel -
Tracker Pixels & Tracker
« Pixels (100x150 um?)
ECAL ~1 m2 ~66M ch
HCAL -Si Strips (80-180 um)
~200 m2 ~9.6M ch
Muons MUON BARREL

Solenoid coil 250 Drift Tubes (DT) and %
| 480 Resistive Plate Chambers (RPC) 16




CMS Collaboration 27/6/2012
I

The CMS Collaboration: >3200 scientists and engineers, ’

i.>800 students from — countlries.
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LHC + lNMeipapara: OeapaTiKh EKKivnon T 20
MpwrteC p-p ouykpouasic g Vs = 7 TeV oTic 30 Maprtiou 2010

X // uuuuuuuuu + 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST

Datayesorded: 2010-Jul-08.Q 5:53}39].1 GMT(04:25:68 CES

- N =
- S Experiment at the LHC, CERN

. f
v
/7 °

//

B CATLAS

EXPERIMENT

~uil | Mpwreg Pb-Pb &=
~—— ——® guyKpouoEIg O¢

= Q.:T\‘\\ \/S = 2.76TeVIN
OTIC
7 NoguBpiou

2010
- Ecaipetikn ammédoon tou LHC, Twyv mreipapatwy Kal Tou GRID.

X

23.9.2010 19:49:24 :
Run 79646 Event 143858637 bld 19 [t



http://aliceinfo.cern.ch/static/Pictures/pictures_High_Resolution/wwwFirstPbPb/ev4796_RPhi.png

CATLAS

Run: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

P,H) =27 GeV n(u)= 07
p,(1*) =45 GeV n(u*) = 2.2

M =87 GeV
MM

@ Z>uu candidate
in 7 TeV collisions




Higgs Boson @)

OAa ra cwuaridia rapayovral kara ro Big Bang ywpi¢ uada.

H aAAnAsmidpaon ue ro mmedio Higgs, ra cwuaridia arrokrouv yadla.
Ooo usyalAurepn sivar n aAAnAsmidpaon, Tooco usyaAurepn givai n pada.
To Higgs medio yeuilel 6Ao o Zuurrav.

O Bperavog ouoikog litep Xiykg mporesive (1964) ro Asyousvo umolovio
Higgs mou oxerilsral ue rov unxaviouo kai rov mwedio Higgs.

H aAAnAetTidpaon e
10 Tredio Higgs

Mnxavikn TpI1N ME
TTAOXUPPEUCTO UYPO




4 I0YAIOY 2012
Ytrownoio ['eyovoc Mtrolovio Higgs

CMS Experiment at the LHC, CERN
4| Data recorded: 2012-May-13 20:08:14.621490 GMT
1 Run/Event: 194108 / 564224000 g

S

%EXPERIMENT
http://atlas.ch
Run: 203602
Event: 82614360
Date: 2012-05-18
Time: 20:28:11 CEST

H_..‘,-;.
\s=7TeV,L=511"
N, Vs=8TeV, L=53 1"

5 GeV

d Events / 1

S+B Fit 5 % 7
Bkg Fit Component o = =
| =10 —

i 20

500 +— Data
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To CERN ka1 Ta MME
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Balloon
(30 km)

CD stack with
1 year LHC data!
(~ 20 km)

To World Wide Web tTapéxel eUkoAn trpoofacn o€ TAnpo
QATTOONKEUPEVEC OE EKATOMMUPIA DIAPOPETIKEC TOTTOOETIEC.

AvTtiBeTa, 1O Grid gival pia kaivoupyia UTTOdOWN TTOU TTAPE

4 /4 14 ~ ~ C d
TTPOCRACN O€ UTTOAOYICTIKNA 10XU KOI NAEKTPOVIKN UVAUN EK e
OAov ToV KOO O.

(15 km)

Mt. Blanc

(4.8 km)

T T L L L L e ey LTI A L
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2TTACOVTAG TO TEIXOG TNG ETTIKOIVWVIAG:
X0ec To Web, onuepa to GRID

‘Eva a1roé 1A TTI0 EKTETAPEVA CUCTHMOTO UTTOAOYIOTWY OTOV KOOO ...

Running jobs: 125377.0
Transfer rate: 6.02 GiB/sec

10 10:16:19.0m

=G00gle
Eye alt 20960.84 km P

8

[a TNV avaAuon Twv dedouEVWY, OEKADEG XIAIADEC UTTOAOYIOTEG
o€ OAo Tov KOOUO agloTrolouvTal oto Grid. To epyacTriplo TTou
£dwoe 0TOV KOOWOo To Web, onfuepa kavel Eva peyadio Briua
MTTPOOTA e 1O Grid.




AvatrTu¢n kal Metagopa
TexvoAoyiag AIXung

[Mapdaodeiypa: laTpikn

EmiTaxuvon
owMaTIdiwv

Sl N

Workstation

Mey&ANnG KAipoKag 2 o
Screening I visit

256 TB / Year

uttoAoyioTwy (Grid)

Training I
Epidemiology I |

Previous

Current

L/
d]
| Promns

sl | Grid — yia Tnv diaxeipion Kal avaAuon
IATPIKWYV OEOOUEVWIV

Electrons (21 MeV) Carbon (270 MeV/u)

|
[

Photons I
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MEMBER STATES

Austria 90
Belgium 110
Bulgaria 279
Czech Republic
Denmark

Finland

France

Germany

Greece

Hungary

Italy

Netherlands

Norway

Poland

Portugal

Slovakia

Spain

Sweden

Switzerland

United Kingdom

5752 OBSERVER

CANDIDATE FOR STATES
ACCESSION B India
Romania

Japan
Russia 163

Turkey 3
IN THE PRE-STAGE USA 65

TO MEMBERSHIP |
Israel 7
Serbia 14 l

ASSOCIATE MEMBER

OTHERS
Angola
Australia
Azerbaijan
Brazil
Burundi
Cameroon
Canada
Cape Verde
Chile

China

Croatia

Cyprus
Dominican Rep.
Ecuador

Estonia

Georgia

Ghana

Guinea Bissau
Iran

W
—_——N N QN 00— —

Ireland
Kazakhstan
Kenya
Latvia
Lebanon
Madagascar
Malta
Mexico
Mongolia
Montenegro

(%]
D= AR — — h W

—

Morocco
Mozambique
Qatar
Rwanda

Sao Tome
Saudi Arabia
Singapore
Slovenia
South Africa
South Korea

Swaziland
Thailand
T.EYR.O.M.
Timor-Leste
Uganda
Ukraine
U.AE.
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To CERN wg EKTTaISEUTIKO KéVT

MEMBER

STATES 134
Austria 3
Belgium
Bulgaria

Czech Republic
Denmark
Finland

France
Germany
Greece

8

B —

AP IO WWWWONINNDWWAN NN W

Netherlands
Norway
Poland
Portugal
Slovakia
Spain
Sweden
Switzerland
United Kingdom |

CANDIDATE FOR .
TS ACCESSION e
(=)
43 Romania R I/:[iqutllr;a
all

India 7 Bangladesh
Japan ASSOCIATE MEMBER f§ oj.c

Russia IN THE PRE-STAGE Benin

Turkey TO MEMBERSHIP Brazil

USA Israel 2 Cafiada
Serbia 2 Chile

Tunisia
Ukraine
U.AE.
Venezuela

Zambia
92

China Estonia Korea, South New Zealand
Colombia Georgia Lebanon Pakistan
Comoros Ghana Lithuania Palestine
Costa Rica Hong Kong Madagascar Philippines
Croatia z Iceland Malaysia Saudi Arabia
Cuba Indonesia Malta Slovenia
Cyprus Iran Mexico South Africa
Ecuador Ireland Morocco Thailand
Egypt Kazakhstan Nepal T.F.YR.OM.
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- gYroyigra Xapa e 'Evrady o Mpoyopnpévo Zrado -
 Néo k00£0TdOG TOV Zovdedepévav Merdv —

= 1 o Yroyigieg Xdpeg a ‘Evrady

mllepampntég ato Zopfovinro:
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MEMBER STATES

Austria 128
Belgium 152
Bulgaria 52
Czech Republic 197
Denmark 71
Finland 103
France 918
Germany 1316
Greece 111
Hungary 62
Italy 1422
Netherlands 177
Norway 88
Poland 220
Portugal 125
Slovakia 60
Spain 354
Sweden 93
Switzerland 379
United Kingdom 803

683 1 CANDIDATE FOR OTHERS Chile 7 Georgia Morocco Tunisia
ACCESSION . China 114 Iceland 4 New Zealand 9 Ukraine 25

OBSERVERS Rofidiia 38 Argentina 19 China (Taipei) 69 Iran 23 Pakistan 22 Venezuela 1
India Armenia 15 Colombia 10 Ireland 8 Peru 2
Japan : Australia 32 Croatia 24 Korea 96 Saudi Arabia 3
Pussia ASSOCIATE MEMBER | Azerbaijan 2 Cuba 3 Lithuania 13 Slovenia 30
Turkey IN THE PRE-STAGE Belarus 22 Cyprus 7 Malta | SouthAfrica 25 059
USA TO MEMBERSHIP Brazil 107 Egypt 11 Mexico 41 Thailand D

3 Issra;l g:l’) Canada 168 Estonia 17 Montenegro 1 TEYR.OM. 2

erbia




@ H HAikiakn Karavour Twv ETioTnuov@y

- KOI TTOU TTAVE OTN CUVEXEIQ

MapTiog 2009 . @E

University

Research Centre

o

omputing

Whereabouts of PhD's

50 Finance

0

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 85

2SO ITOWH (PIGINATOUKTOPEG .
oTa Teipaparta LHC OU TTave, Chemistry

Whereabouts of PhD's in Industry




[Tepa atmro 1o LHC: NEeg orpayyeg
80-100 yu. TTEPIPEPEIX

Very ngh Energy LHC (VHE-LHC)
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["pOuMIKOI ETTITOXUVTEG e*e-

Aiebvnc INpappikog ETmTaxuving
International Linear Collider (ILC)

2UUTTAYEC [ PANUIKOC ETTITAXUVTHC
Compact Linear Collider (CLIC)
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PwreIvo Mapddeiypa AieBvoucg Zuvepyaoiog

“...n TTPOWONON £TTAPWYV PETALU Kal I
avTaAAayn €mMICTRMNWV...”







ETriAoyog

Nopmt yap ypou], vVOpmML YAVKD, VOU®L TIKPOV,
‘eTEiil 0’ ATONM KOl KEVOV

2ouPatikd vVEdPyEL TO YPOUO, GUUPATIKA TO YAVKO
KO TO TKPO, EVD GTNV TPAUYUATIKOTNTA VITAPYOLV
LOVO TOL OTOLLOL KOl TO KEVO.

XPQMATA

Anpokprrog 400 7. X.




