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Cosmotron —
Brookhaven National Laboratory (BNL)

To COSMOTRON evéepyetag 3 GeV ntav 1o mpwto cUyXpoTpo
NPWTOVIwV TTov T€ONKe o€ Aettoupyia to 1952.

Ot New York Times €ypaav yla to pwto Billion Volt Shot'.



AoBevn) Eotiaon oe XUyxpotpov

O poayviptng rtov COSMOTRON

® H katakopudn eotiaon dnuioupyeital amo TNV KOUMUAWGoN Twv
SUVALLLKWY YPOUWY OTaV TO TIESLO YIVETOL TTLO LLKPO E TNV aKTLvaL.
® OpuovTLia E0TiaoN Ao TNV KOUTUAWGN TNG TPOXLAC.
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To CERN xkat to BNL

Odd Dahl, Frank Goward, and Rolf Wideroe
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CERN SPS - Zuyxpotpov Ilpwtovinv

» 450 GeV
» 1976
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1. EmITaXUVTEG aKivnTOU OTABEPOU OTOXOU

2. EmMITaXUVTEG OUYKPOUOMNEVWY DECTHWYV

W = Energy available in center-of-mass for making new particles

For fixed target : ——

E.m. = A/2m Eq — o9

... and we rapidly run out of money trying to gain a factor 10 in c.m. energy

But a storage ring , colliding two beams, gives:
E .. = 2 E, —
' ' e e %,
Problem: Smaller probability that accelerated particles collide .... "Luminosity" of a collider
1 C _ _
L = N ,N , p ~ 10 #® ...10 * cm 2g 71
A 2 7R
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To yaAallo cwpatidlo cuykpoUeTal pe pia S€oun pe eykapola dtatoun A
Me pia ouykekpigévn mbavotnta cUyKpouaong

MNna N cwpatibia og kaBe S€oun
OL 6€opec ouvavtiovvtal ¢ PopeC ava SeUTEPOAENTO oy =

PuBuoc avtidpaoswv

PwreivoTnTa 1 —— Meyéiho
e

(ava opadag) o N

: A \ 10_25 cm2

~ 10 ¥ to 10 * [em * s * |

Mikp6
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duoikt) pe Acopeg HAektpoviov n Ipwtoviov

® Katd t1n ouykpouaon dUo TTpwrtoviwv auvBAiBovtal dUo KOUAPKGS N YKAouovia.

© H d1aB¢oiun evepyeia yia TRV TTAPAywYn VEWV cwuaTidiwy gival HoANIg 10% tng
OAIKNC EVEPYEIOG OTO oUOTNMA KEVTPOU HAdac.

® Agv CEPOUPE OUWG TTOIA ATTO TA KOUAPKG N YKAOUOGVIO CUYKPOUOVTA.

@ 'ET1o1 10 100 GeV + 100 GeV LEP ptropei va BewpnBei ecioou kaAd 600 TO
1000 GeV + 1000 GeV TEVATRON.

® AAAG OTnV ouaia ol ETTITAXUVTEC NAEKTPOVIWV €ival VIA HETPNOEIC AKPIBEIOC EVW
Ol ETNITAXUVTEC TTPWTOVIWV €ival yIa aVOKAAUWEIC CWHATIOIWV.

‘ETol gixape o SPS -> LEP -> LHC -> ILC/CLIC?
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O1 Ermitaxuvteg tou CERN

ALICE LHCb

1976 (7 km) / neutrinos
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LEP —Large Electron Positron Collider

MeydAog ETTITAXUVTAS CUYKPOUOUEVWYV BECHWV NAEKTpOViIwY — TTodITpoviwy — 1989

100 GeV + 100 GeV




Mécoa o1d LEP
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O peydAog ermTaxuvir§ OUYKPOUOUEVOV 8E0IWV MTPOTOVI®V — AVIUTPOTIOVI®V
HE UTEPAY®WYNHOoUG PAyVI)TEG.



O Meyalog ASpoviKOG .
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Crmtaxuvin g (LHC)

Underground
circular tunnel
27 km circum-
ference;: 100 m
underground

4 caverns for
"= experiments (+)



Yriepaywyiolr Mayvriteg LHC

Heat Exchanger Ppe
Beam Pipe
Superconducting Caoils

Helium-11 Vessel

tpool Piece
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Non-Magnetic Collars
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" Diode Feed Throughs
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Yriepaywyipolt Mayvnteg LHC




H Znpayya tou LHC
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AxTtivoffoAia 2UyxXpotpou

- —w:'?'---.__________-.
Kavos Aktivof3oAiag /— Tpoxid cwuaTIOiWV

ZUyXpOoTpou -~

V4 1

opening anglecx ——

HAeXTpOPAYVTIKA KUHpATA
EMTaxopeva opTIoREVA CONATIOA ERMTEPMOUV POTOVLA

Inpata padio rat Axtives X

AE = (411/3) (e2B?y*/p) LEP: Y= 200000
Y = (1-g?) 12 LLHC:vY="7000

B=v/c
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To 300 MeV ouyxpotpov oto General Electric Co. Schenectady mou
KATAOKEUAOTIKE ota teAn tng dekaetiag 1940. H pwtoypagia deixvn tnv 6€oun

aktivofoAiag ouyxpoTpou Iou mapdayetat.
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Ermrtaxuvieg yia Oeparneia Kapkivou

'Eva ocuyxpovo ouotnua yia Oepaneia acBsvav pe AKtives-X arno 6£oeg
NAEKTPOVIOV UPNAQDV EVEQYEIDV.
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O1 Ermitaxuvieg Evovouv Kpatn

O Baolhidg 1ns lopdaviag kal 1o Sesame Project 1Tou
KATaoOKEUAZETAI OTNV XWPEA TOU KAl TTou Ba gival d1a6€aipo yia
OAOUG TOUG ETTIOTIMOVEG TOU KOG HOU.
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2 uvoyn Kat [Ipoormikr)

» O1 emTaxuvTeEG Ta TeEAeuTaia 90 xpovia xpnoipyoTtroinénkav yia:

Tnv «€peuva Kal avakaAuwn» yia TNV KaAUTEPN KaTtavonon
TOU 2UJTTaVTOG.

E@apuoyEC o€ 1aTpIKn atTeikovion / Bepartreia, HEAETN PBIOAOYIKWYV
OuUCTNMATWY KAl Jopiwv.

H e€edeikeuon vEWV ETTIOTNPWV.

AigBvric ouvepyaaoia.

» To JEAAOV

O1 emTaXUVTEC TTOU OXEDIAJOUME N KATAOKEUACOUUE CUEPQ EXOUV
¢Odaoel oTa 6pIa TOUG.

LEP, LHC, ILC, CLIC

[a Ta eTTOpeva BAPATA, XPEIQlOUAOTE VEEC NEBODOUC ETTITAXUVONG
(lasers, plasma, ...)



B13Atoypagpia

“Engines of Discovery:

”»

“Particle Accelerators
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