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Scale in m:
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UeTbipe TMNa qoyHOaMeHTanbHbIX
B3aMMo4enNCcTBUmn

[paBUTaLMOHHOE (BCe yacTumupl)
DN1eKTPOMarHUTHoe (BCe 3apsiXeHHble YacTuLbl)
Cnaboe (nenToHbl, Me30HbI, 6apPUOHbI)

CunbHoe  (6apuoHbl, Me30Hbl = afpOHbI)

K Hayany 70-x rogoB NpoLusioro Beka 6bifio OTKPbITO
HecKkosibko coteH (!!!) anemeHTapHbIX (?7?7) YyacTuy
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EonHas TEOPUA INEKTPOMATrHUTHBbIX, cnabblX N CUbHBIX B3aUMOAENUCTBUN -

CranpapTtHasa Teopusa (Mojge/ib)

dyHoameHTanbHbIe
YacTuubl

nenTtoH

bl .
g € - neutrino C electron
@ LL - neutrino @ muon
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top . J Q T - neutrino @ tau

[peacKka3bIBaEeT CyLeCTBOBaHNE HOBOM YacTuLibl,
KoTopas elje He Habnwaanace —

6030H XUrrca , v koTopbisi TsKenee npoToHa
npumepHo B 120 pa3

[1.B. Xurrc
CyLLEeCTBYIOT TEOPUM U MOAENU, KOTOPbIE NpeacKasblBatoT

MHOTIO HOBbIX YaCTUL, OHV OyayT NPOBEPATHCA B



Quarks Leptons Bosons




[MpOTOHbI U HEMTPOHbI COCTABNEHbI U3 TPEX KBAPKOB,
MN-ME30HbI U3 KBapKa M aHTUKBapKa

3 cTaHaapTHOW TEOPUM CNEAYET, UTO MOXET
CYLLIECTBOBaTb HOBOE COCTOSIHME BELLLECTBA

KBapK-rJ1lOOHHasl IJia3Ma

[py AOCTMXXEHMM OYEHb BbICOKOW MNIOTHOCTY
A0epHOro BewecTsa (CTO/IKHOBEHNE TSKe/bIX S4€ep)
MCYE3a0T «rPaHULbI» MexXay HYKJIoHaMu (NpOTOHaMu
N HEUTPOHaMK), obpasyeTcs HOBOE COCTOSHME
MaTepuun, B KOTOPOM HET aipOHOB, @ eCTb TOJIbKO
KBAPKW U rHOOHbI

quark =gluon plasma
2000 billion degrees !
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LIEPH - CERN, Conseil Européen de la Recherche Nucléaire,

www.cern.ch European Organization for Nuclear Research

OdmumnansHbivi AeHb poxaenna LIEPHa - 29 ceHTtabpa 1954 .

12 cmpaH-y4acmHuy pamughuyuposanu 002080p 0 co30aHuuU
op2aHu3ayuu

OcHosHas 3a0a4ya — uccnegoBaHue CTPYKTYpbl
Marepuu,

HbIX €€ CBOUCTB
il - Cronns LIEPH — aTo

20 CTpaH-y4YacTHUU,
6 acCcoUMMPOBAHHbIX YJ1EHOB,
2 HabnwaaTtensa




OCTaeTcs He NOSHbIM

CTOoNnKHOBEHMA HacCTuL NpPu BbICOKUX SHEPIUAX ABJTAKOTCA KJ/TOHOM K
|El,aJ'IbHeI\/’ILI.II/IM OTKPbITNAM HOBbIX, 6onee TAXENbIX YacTul, NO3BONSIOT
yBNOETb, YHTO NPONCXOONT Ha CBEPXMallblX PACCTOAHUAX

e Ob6pasyeTcs NN NPU CTONIKHOBEHUN TSXKENLIX SAEP KBAPK-IIOOHHAA nnasma
— HOBOE COCTOsIHME BeLlecTBa?

o CyLLECTBYET M B NPMPOE YacTuLa, NpeackasaHHas TEOpeTUKaMI:
XWUITCOBCKUIM 6030H (Higgs boson,m =120GeV )?

® CyLLEeCTBYIOT N apyrue YacTulbl, NpeackasaHHble TeopeTukammn?
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. BLEPHE c1954T. 6bIM0 CaenaHo MHOro

: Ba)KHEMLLNX Hay‘-IHbIX OTW

HO coBpeMeHHOoe NoHMMaHne BeceneHHon

LIEPH aT0:

- ~ 2500 Hay4HbIX
COTPYAHVKOB (¢pn3nku,
VIH)XeHepbl, ...)

- Gonee 8000 (B rog)
npurnaLléHHbIX y4EHbIX
(nonosuHa ¢pu3nkKoB BCEro
Mupa, nayvaroLymx
YacTuubl)

OHu npuesxaroT 13
500 yHuBepcuTeToB U
WHCTUTYTOB,
npegcrassnsisi 6osnee

80 HaumoHaIbHOCTEMN.




B LIEPHe nmeeTtcsi MOLLHbIV KOMMbOTEPHbIA LIEHTP,
obecreynBaroLn UHGHOPMaLNOHHO-BbIYUCITTNTESIbHYHO
rnoagaepXKy 9KCrepuMeHTOB 1 Hay4YHOIro ripoLecca.

3gecb, B 1989 r. 6611 rnpugymaH v BriepBble peasin3oBaH (B
1990 r.) World Wide Web, 4TOGbI yyHLUNTE N YCKOPUTL OOMEH
MHopMaLmnen, KOTopon 0O6MeHUBaKOTCS (hU3nKu, paboTarLume B

pa3HbIX H4aCTsXxX BCero mvpa

Tim Berners-Lee
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V LHC (Large Hadron Coliider)

OnvHe -fr»"’ 27 KM
Fny6|4Hé"7O -100 M
TelvlnepaTypa CBe
-271°C)




LHC akcnepumMeHThl

. lons

B Protons B Antiprotons

Sources &
LINACS

15.12.2009



Size: 16 x 26 meters
Weight: 10000 tons

Size: 16 x 21 meters
Weight: 12500 tons

MepBbin Ny4ok npotoHoB B LHC -
okT6pb 2008 r

>

Ha4ano sKCnepuMeHTo
HOs16pb 2009 r

Size: 25 x 46 meters

Weight: 7500 tons

T ——

Size: 15 x 20 meters
Weight: 4500 tons
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B wecTtun skcnepuMeHTax 6yaeT npov3BOANTLCS 15-20 netabant (! ! !) (15-20 MAH.
rmrabaiT) AaHHbIX B rof. VX HY)KHO COXPaHWUTb U MPOaHaNn3MpoBaThb.

KoMmnbroTtepHbii ueHTp LLEPHa ga)xe nocne cywecrseHHOW MoAepHU3aLlmm

nocsieaHux net Moxket obecneuntb To1bKO 30% pecypcoB, Heo6xoanMbIX
AN XpaHEeHUN AaHHbIX U 0K0J10 20% TpebyeMbiX BbIUMC/IUTEJIbHbIX PECYpPCoB

Bbi6paHHoe pelueHne npobnems — [ PV

[pna — cuctema reorpaumyecku
pacnpeneneHHbIX
BbIYUCITUTENbHbIX

PEeCypcoB (KOMMbIOTEPHI,
KrnacTepbl, KOMMNbIOTEPHbIE
LLeHTpPbI), KOTOpbIe
corfiacoBaHHO peLlarT ogHy Unm
MHOr1e 3agadu.

BobiqucnumerbHbIU UHMefdéalibseunack € 1997 200y
15.12.2009 (Ap20oHHCKas chu3udecKas 14
nabopamopus)
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YKkpaunHa He y4acTBoBana B cTpoutenbcTBe LHC, HO
YKpaWHCKNe y4eHble N MHXKeHEePbl BHECIW BKIla, B

co3aHne OBYX OETEKTOPOB: CMS n ALICE

[Ona petektopa CMS Obinn co3aaHbl cneyuanbHble CUMHTUNMSALUOHHBbIE
matepuansl (MICMA HAH YkpauHbl)

[ns ALICE cnpoeKTUpoBaHbl 1 N3roTOBJIEHbI HECKOMbLKO AECATKOB ThICAY
MUKpOMOAYSIEN U MUKPOMPOBOAHMKOB 0COB0ro CBOMCTBA AS1S LEHTPansHON
YyacTu getektopa - ITS (Internal Track System)

(MTD nm. H.H. boronto6osa HAH YkpauHbl, Hay4yHo-uccrnegoBaTenbCKUn
TEXHONMOIMMYECKNN MHCTUTYT NPUOOPOCTPOEHNSA, XapbKoB)

B 06oux crny4asix — TEXHOMOrMmn BblicoHanLLero MMpPoOBOro YPOBHS.

dunsnkm n T cneumanmnctel y4acTByrOT B paboTte WLCG (Worldwide LHC
Computing Grid ) — 00beanHAET B €ANHYI0 BbIYUCIIUTENBHYIO CETb bonee 100 ThiC.
KOMMNbIOTEPOB (KOMMbIOTEPHbIX KIaCTePOB) COTEH OU3NYECKNX LIEHTPOB U
naboparopuin Bcero mupa).

[png ansg CMS - XOTU
[pna ons ALICE - UTO (KHY, NCMA, KIN)

15.12,2009 15
‘Okono 35 yenosek U3 YKpanHbI aKTUBHO y4acTBOBafiy B



BHyTpeHHAA TpeKkoBasa cuctema (Inner Tracking System)
aetektopa ALICE

Strip Drift ) ( Pixel
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[lepBoOe CTONKHOBEHME NMPOTOHOB 3adMKCUPOBAHO B
ALICE




22 HOAOPSA. Unpkynauunsa aByx
Iy YKOB




23 HOSAOpA. [lepBoe
CTONKHOBEHUE
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arXiv

0911.5430v2 [hep-ex] 1 Dec 2009

ALICE CollRboration: FIrst prowon proton collssons at the LHC a5 otecrved with the ALICE.
s Xiv: (9115430 [bep-ex|

First proton—proton collisions at the LHC as observed with
the ALICE d of the ch d-particle
pseudorapidity densuy at /5 = 900 GeV

ALICE collaboration
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Fundamental I’eSGaI’Ch has always been
a driving force for in N O\/ation

A. Einstein

For GPS to work, we
* have to take into account
“ the correction due to
“ time dilation. Otherwise,
there would be a position
error of around 10m after
just 5 minutes of
travel-time!

‘ Relat|\/|ty

Telephones use
electromagnetic
- waves to
communicate

=== Electromagnetism

J.C. Maxwell
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Candidate
Collision Event
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s EXPERIMENT
, 2009-11-23, 14:22 CET
Run 140541, Event 171897

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html




LHCDb Event Display

|
23.11. 2009 17:59:29
Run 62558 Event 278




*Welcome back beam 1! This is the clockwise direction:
Point 2(ALICE experiment)->3->4->5(CMS)->6->7->8(LHCb)->Point1 (ATLAS).Its' circulating 6:51 AM Nov 21st from HootSuite

*Nice animation of a beam splash in the LHCb experiment. Look at their page: http://ow.ly/EjUB #CERN #LHC 6:59 AM Nov 21st
from HootSuite

*This has been a great 24 hours for the LHC. Now the systems commissioning begins, so we’'ll be tweeting less often for a while.
#CERN #LHC 7:19 AM Nov 21st from HootSuite

*Thanks for following us, and for all the support. We'll keep you posted if anything interesting happens.
http://ow.ly/EKbB #CERN #LHC 7:23 AM Nov 21st from HootSuite

*That was a good night for the LHC with periods of quiet beam. Next step - same again for the other beam. 12:59 AM Nov 22nd

*‘RT @CMSexperiment: LHC Beam 2 restarting after a long pause. One shot seen in CMS! #CMS #LHC #CERN 5:45 AM Nov 22nd

*The anticlockwise beam is now in and circulating... working on improving the beam lifetime #CERN #LHC 6:28 AM Nov 22nd

*Good morning from CERN. Over three days, the LHC has had two beams circulating with good lifetimes. |
t's a good solid start. #CERN #LHC 12:23 AM Nov 23rd from HootSuite

*TWO BEAMS ARE CURRENTLY CIRCULATING IN THE LHC! #CERN #LHC 4:25 AM Nov 23rd from HootSuite

*It's been an eventful day at CERN. It started with two circulating beams and ended with first collisions in four detectors.
#CERN #LHC 11:39 AM Nov 23rd

*There was a press conference earlier in the day, taking stock of what happened over the weekend http://bit.ly/7TXLWH.
#CERN #LHC 12:04 PM Nov 23rd

*CERN's press release has pictures of some of the first collisions http://bit.ly/8U6DVX. #CERN #LHC 12:38 PM Nov 23rd

*The #LHC accelerated a beam to 540 GeV overnight. Here are the pictures http://bit.ly/4Njuxf. #CERN 12:46 AM Nov 24th
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