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Tabnuua anemeHTapHbIX Yactuy CM
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CywecTtByeTt nu Xurrc?

OAWH — HECOMHEHHO!
710 lNeTep Xurrc, Ko-
TOpbIN Nnpuaymarn
Mexa-Hu3Mm Xurrca.

Bo30HbLI Xurrca HyXx-
Hbl, YTOObI YacTuubl
CM nmenu
HeHyNneBYyI Maccy
nokos. Macchobl
YyacTUL, BO3HUKAIOT
AN- HAMNYECKM.

CyuwecTByIOT NU
0030HbLI Xurrca?
OTBeTUTb Ha 3TOoT Bonpoc AOJIXKEH npoekr LHC.



Kakasa comnsunka nexuT 3a npegenamn
CTaHp,apTHou Mop,enu’?

Grupew 2oc6

OTBeTUTbL Ha 3TOT Bonpoc MOXET npoekt LHC



3a4yeM Hago n3ly4vyaTtb CUNbHbIE
B3anmogeuncteusa Ha LHC?
CATLAS | !

B kaXgoM CTONKHOBEHUWN Mbl BUAUM KapTUHKY, NOAOOHYI0 3TOWN.
CunbHoe B3aumogencTBue ABNsieTcs NMb6o curHanom (cTtpym), nmb6o
doHOM (Te XKe CTpyM) K usyyaembiMm npoueccam. [l03ToMy Mbl AOJTKHbI



TUNUYHLIN NpUMep
BblYUCNIEHUA BKNaga CUNbHOIO
B3aMnMmoaeucTBus

[lepBbIN War: BbIMUCIIEHUE XXEeCTKOro npouecca

Cyry6o neprtypbartuBHbIn nogxon B pamkax KX
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CeuyeHue
YKeCTKoro
npouecca

Beluucienue  mpoleccoB  Ipu
OOJIBIINX MEPEeAaHHBIX HUMITYJIbCax
Ul QIPOHHBIX  KOJUIAWJEPOB
(Takux Kak yckoputenu Tevatron
uin LHC) ocHoBbIBaeTCcs Ha
(pakTOpU3ANUOHHOU Teopeme.
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[lpmepbl 3KCNepuMeHTanbHbIX
pe3ynbTaToB

1) Omnuncanue HAYaAJIBHOTO COCTOSHUS: NPSAMBIE (OTOHBI, CTPYH;

2) XKecrtkue npoueccel: W/Z + cTpys;
3) Omnucanue pparMeHTalMK: CEYECHUE POXKIACHUS b-KBapKOB.

[IpocTo MHTEpecHbIe pe3yJibTaThl: MOUCKHM 0030Ha XuUITCa M
(u3uku BHE pamok CM.



2. Npoekt LHC



4 peTeKkrTopa: , LHCb, ATLAS n ALICE




3aaaum petektopoB Ha LHC

ATLAS u CMS: mouck 0030Ha Xurrca, (pusuku
BHe pamMmok CM (cymepcummerpusi? JTOIOJIHH-
TeJbHbIE Pa3MEPHOCTH? Aa0COJIOTHO HOBBbIE
B3aUMOJACHCTBUA H/WJIH 3aKOHbI NPHUPOAbI?),
H3y4YeHHeEe CBOMCTB TSHXKeJIbIX KBaApKOB (b u t).

LHCDb: nuzyyeHue cBOMCTB b-KBapKa M HApYIICHUSA
KOMOMHUPOBAHHON NPOCTPAHCTBEHHOU W 3apsi-
noBou yertHocTu (CP-Hapymenue) B b-cekrope.

ALICE: moMcK ¥ H3y4YeHHMEe CBOMCTB KBapK-
[JIIOOHHOW  IUIa3Mbl MJIM  KBapK-TJIIOOHHOM
KHUIAKOCTH.



3. HekoTopble pe3ynbTaThl
(Physics at LHC
Perugia, 6-11 June 2011)



B nanHoM pasaesie HCIOJbB3YIOTCH IPO3PAYKH U3
0030pPHBIX JOKJIAJAO0B:

ATLAS: L. Pontecorvo, P.Jenni

CMS: G. Tonelli

LHCDb: A. Schopper

u obmero o63opuoro goknana 1.J. LeCompte.



Data / Theory

PoTOHbI HA LHC e
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There is still something not understood going on below 50 GeV

— But we know now that this is a function of E;, not of x;. We can separate PDF effects from the
calculational issues.

The additional kinematic reach of the LHC is apparent
— For the same x;, the LHC goes out 3.5x farther in E;.
— With only 1% of the data, the kinematic reach is the same as the Tevatron’s
— This represents 1-10% of the data the LHC has already collected

— The troublesome region below 50 GeV is a tiny piece of what will be studied 18



Ctpyu Ha LHC

(o6 bepuHeHHbIe AaHHble qq, qg U gg COCTOAHUN)
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1) CevyeHna namepeHbl B Anana3oHe, oxBaTbiBarowmm 10 nopaakos
BeJIMYMHbI U B 6-7 OMHaX no nceBaooObLICTpOTE.

2) PacxoxaeHue mexay pesynbTaTaMu MoAeniMpoBaHUA U 3KCnepu-
MeHTanbHbIMWU AaHHbIMW He NPeBbIlIaeT HeCKOMbKUX



W+jet Ha LHC
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CeyeHue poxaeHus bb-nap Ha LHCb

bb-cross section at Vs = 7 TeV from semileptonic B decays

50
X un-triggered = MCEM
40} e single-J trigger
+ average FONLL
do 30
dn error
(ub) 20 on theory
10}
LHCb
0 1 1 1
2 3 4 5 6
N
From BY —» DY X" v with D°— K- «* In perfect agreement with result
total bb cross-section in 4mx: from B — J/iy X:
o(pp — bbX) =284 +20+49 ub. o(pp — bbX) =288 £4+48 ub
[Physics Letters B 694 (2010) 209] [Eur. Phys. J. C 71 (2011) 1645]

Thanks to its excellent detector performance, with ~37 pb-! LHCb is already competitive
with Tevatron results based on 6000 pb-!, even though bb cross-section only 3 times higher

6 June 2011 PLHC 2011




L s e e
CMS pp 7T IeY

CMS reported an unexpected effect in

“"b I jl;hrElKl —— Mlinlliss

Wy 5 i g very high-multiplicity events collected
s with a dedicated trigger (980 nb-)
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Observation of long-range,
near-side angular correlations

in the two-particle angular
correlation of charged particle

pairs (= ‘ridge effect’)

JHEP 09(2010)091

The Royal Society
May 2011, P Jenni (CERN}

Farlty Physics Results



4. NMonck 6030Ha Xurrca Ha
LHC



[Tlpmep NPOTOH-NMPOTOHHOrO
ctonkHoBeHuUs Ha LHC npwn
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Haweawemy Ha aTon KapTUHKe 6030H Xurrca oyaeTt BpydyeHa
HoGeneBckasa npemusa no chmsmnke 3a KAKON-TO CrieayroLnn rog,



PoxaeHue n paccnagbl 6030Ha
xXurrca Ha LHC

bo3on Xurrca sa LHC g TTTTT

MOKeT POKAATHCA B
CJIeAYIOIIUX MpPoLeccax: o4 > H
9 99990/
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PoxaeHue n paccnagbl 6030Ha

Xurrca Ha LHC

3) U3nydyenue 0030Ha Xurrca W uiau Z-0030H0M;

4) N3aydyeHnue 0030Ha XUrrca t-kBapKoMm.

g “TTTTTY



PoxgeHne n paccnagbl 6030Ha Xurrca
re 1 Ha LHC
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1) LEP gan orpaHu4yeHue Ha Maccy 6030Ha

___ Xwurrca cHu3y: m, > 114,4 'aB. lNonpaBku K
Macce t-KkBapka galoT orpaHu4eHue Ha
Maccy 6o3oHa Xurrca cBepxy: m, < 185
'aB.

10

e w wmm 2) B anpene 3Toro roga npowna uHgpopmauuma
0 TOM, 4YTO ATLAS ssko6bI BUAUT pacnaa H



H->yy (ATLAS)

Cleanest channels for very
low Mass Higgs,

Needs:

— Good di-photon mass resolution

— Determination of primary vertex
— Good Photon Id.

— v/Jet, v/n° discrimination
Need to understand
backgrounds with high
precision with Data Driven
techniques

— QCD vy production

— y-Jet and Jet-Jet production

Events/2.0 GeV

Events/componant
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First CMS result on the SM Higgs: H>WW
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i 4th-f generation case: excluded region my =[144 -207] GeV
i SM case: excluded ~x 3 SM expectation at my = 160 GeV

arXiv:1102.5429, Phys. Lett. B_.699 (2011) 25-47




5. IlepemMeH, MbI KIeM
lepeMeH!



MSUGHA : 0f-lep + Eq .,
MSUGRA : O-lep + B,
Simplified mode! . 0-lep + B,
Simplified mode! - 0-lep + B,
Simplified model : D.n’1—i-ep+ briets + Ep g
Phenc-MSSM (light ¥, :| 2-lep 58 + By

Pheno-MSSM (light x“} 24ep OS_ + Eppe

GMSE (GGM) + Simpl. model -1y +E_.

GMSB : stable T

Stable massive particles - B-hadrons

Stable massive particles - R-hadrons

Stable massive particles - R-hadrons

RPV (i, =0.11, 4, =007) : high-mass ep
"""""""""""""""" Large ED (ADD) - monajet

UED Zvy + ETmu-

g RS with kM, = 0.02 :m_
E RS with kMg, =01 :m_
__E RE with top couplings gL=1 0, gﬁ=4.ﬂl IMmy
i
(i

SUSY

Quantum black hole (QBH) : My, Fx)
QBH : High-mass o,

ADD BH (M,/M,=3) - multijet =p_, N,
ADD BH (M, /M,=3) : 53 dimuon Nm il

= qgqg contact interaction :Fx{mw}
G gQuu Contact interaction : m
------------------------------------------------------- He
E SBM ._mﬂr”
. ... ...
o Scalar LO pairs (f=1) : kin. vars. in egjj, evjj
=

__________ SERELI AR el
4" fﬂ'mly coll. mass in Q, ,— WaWg

4" tamily - d, d,— Wit {ss dilepton)

g Major. neutr. (V,, A_1 TeV) : 33 dilepton

Excited quarks : L

*Only a selechion of the available resuits shown
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<) Z'->uu, Z'->ee: New Limits
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3aKnr4vyeHue

'“IHT

B Mupe, rae (noka) rocnoacreyet CtaHaaptHaa Mogenb,

Mbl XAOEM nepemMeH, KOTopblie npuHeceT HaM 3anycCkK

W WY &£



EvHeJvlonkas

... 1 HAAEEeMCH, UTO 3TU NepeMeHbl OKaXyTCA BECbMa
HeOXNnaAaHHbIMM.

€ 3THM MOLLHEWALLIMM MHP HEBEPOATHO BEICOKHX
YCKOPHTENEM YACTHLL, MbI 3HEPTHH HEBELOMBIX CKPYYEHHBIX

CMOXEM MCCNEQOBATE HOBEIE M3MEPEHWIA N TANHCTBEHHBIX YEPTOB YPEIAHHBIN BHORET!
BCENE HHbI'g TTPEXOE POPM MATEFVW. BOT OHO, CHACTEBE B CIIE[YFOUI PA3 TIPOCTO

HEWM3BECTHBIE HAYKE! B A
HEHAKE ae

: K
Bfrrearalipme i qﬁ:@‘“ 4 L /ﬂ W

s [P ar.r."ﬂ.

GT@LHFﬂmeTbIF ‘-r!-:ﬂ;ﬂﬁ
TPﬂﬂET HO HAMHGI’G EbICGTEEE
W HEXENWIGT APBIN BEI30B C
TIEHTATPAMMOH!
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