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Copep>xaHue goknapga

Cratyc crangaptHoit mogenu (CM)
Mposepka CM Ha LEP wn pp.

BAK: konnaiigep

BAK: ocHOBHble 3aga4u

BAK: nony4eHHble pe3ynbTaTbl
BAK: npeuusnoHHasa nposepka CM
BAK: npunoxenus cuctembl SANC

BAK: 4to xpatb?
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CranpaptHas mogens (1)

m Pusuka = DkcnepumeHT @ Teopus
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m Nix onpepeneHne — ocHoBHas 3agayva Bonboro
aApOHHOro kosanaigepa

m VY1o4HeHune napametpos CM Heobxogmumo c cambix
Pa3HbIX TOYEK 3pPeHUs. ..
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CranpgaptHasa mogens (1)

OcHoea CM — npuHumunel cumMmmeTpumn =
SU(3)¢c x SU(2); x U(1)y v rpynna lMyaHkape

¢ MUHMMANILHOCTb, NEPEHOPMUPYEMOCTb, YHUTAPHOCTD, . . .

CTaTyC: C/INLLIKOM XOpoLo onucbliBaeT NpakKTnu4eckn Bce
AaHHble OonbiTa

Ho ectb npobnembl u BHyTpeHHUE, U BHELUHME . ..

MHoro napameTpoB: NOCTOsiHHbIE CBA3U (KanMOpPOBOUHbIE,
toKkaBckue, Xurrca), yrabl cMewmnBaHus u ¢asbl,
BCero ogHa macca, Agcp ...
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Npoesepka CM Ha LEP
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Fig. 24: Ax? = ¥? — X121’\1n versus My, from Fig. 25: Comparison between the measurements in-
the global fit to the electroweak data. The vertical cluded in the combined analysis of the SM and the
band indicates the 95% exclusion limit from direct results from the global electroweak fit [29, 30]

searches [29,30].




NMpobnembl CM

Bugbl B3anmogeiicTBuii pasHble
O6vbepuHeHune c rpasutaymein?
MHoro napameTpos ...
Kondanment KX,

Bo3oH Xurrca

BapuoreHesuc

Ocuunnaunun HenTpuHo

AHOMaNbHBLIA MAarHUTHbLIA MOMEHT MIOOHA

MHOrO eue ...
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Cuutaem, uyto CM — achbcbekTuBHasa teopus, T. e.
HMU3KO3HepreTnyeckoe npubnvxeHne bosee obuweii mogenn
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BAK (1)

Bonbwoii agpoHusbiii konnaigep (BAK, LHC)

CTo/IKHOBEHVS NPOTOHOB C NPOTOHaMW (WM TSIXKENbIX MOHOB) Npu
cymmapHoii aHepruu ny4ykos 7 Tas (14 Tas c 2014r.)

10 cenTtabpsa 2008 r. — 3anyck BAK

19 cenTtabpsa 2008 r. — aBapus

ocenb 2009 r. — otnagka yckoputensa (E & L)

mapt 2010 r. — Hauano paborbl npu 3.5 Tae Ha ny4qok
uioHb 2011 r. — ATLAS u CMS Habpanu 1 ¢dpoH"1

30 okT1s16ps 2011 r. — HabpaHo >6 hoH 1

2012 r. — npogosxkeHune paboTbi

2013 r. — ocTtaHOBKA HA PEMOHT

A.B. Apby3os, A.HO. Bapaun, C.I. Boupapenko, J1.B. Kanu lMapamerper CM na BAK ...



3apaun BAK

m /I3yyeHne cBOCTB MUKpOMMpaA
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3apaun BAK
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Mouck nposiBneHwnii cynepcummeTtpuu, etc.

MopgenupoBaHue panxeii Bcenennoii (?77)
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CM na BAK (1)

Asa cueHapus: CM nan HO
Mpeunsunontbie npeackaszanns CM Hyxubl 8 OBOUX cny4asx
BAK — mawmHa gnst oTkpbITUii

HO npeuusunonHasa pusuka Ha BAK Bo3moxHa

(passed away 30 Sept. 2011) namepun My un Iy

To4Hee, yem LEP!

ATLAS, CMS, LHCb, ALICE, Totem, LHCf: (cynep)aerektopbi
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OnpepeneHne My, Ha Tevatron

CDF Run 0/I — 80.436 + 0.081
DO Run | ——@—— 80.478 + 0.083
CDF Run 1l —— 80.413 £ 0.048
Tevatron 2007 —— 80.432 + 0.039
DO Run II —— 80.402 £ 0.043
Tevatron 2009 —o— 80.420 + 0.031
World average o 80.399 + 0.023
L | | July 09
80 80.2 80.4 80.6
m,, (GeV)

DO0: PRL'2009; CDF: PRD’2008, PRL'2007

Apbysos, [.H0. Bapaun, C.I. Boxgapenko, J1.B. Kann Mapamerpsi CM na BAK ...



Onpepenexne [y Ha Tevatron

Width of the W Boson

Measurement Ty [MeV]
CDF-la L 2,032+ 329
CDF-Ib ——i—— 2,043+ 138
DO-I = L 2,242+ 172
CDF-II ——r 2,033+ 72
DO-Nl ——i 2,034+ 72

X?/dof=1.4/4

Tevatron Run-I/Il —e— 2,046 + 49
LEP-2* —— 2,196 + 83
SM World Av.* = 2,085 42

* (Preliminary)

L |
2000 2400
rW [MeV] February 2010

DO0: PRL’2009; CDF: PRL'2009, arXiv:1003.2826 [hep-ex]
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CM na BAK (II)

3apauu no nposepke CM:

Mouck 6o3oHa Xurrca (cm. put panubix LEP)
N3yueHue ceoiicte Z- n W-6030H08B
Mpoueccobl Tuna Openna-Axa

N3yyeHune cBOCTB TON-KBapKa

®usuka B-me3oHoB, matpuua KKM
CgoiicTBa Tay-sientoHa

MeptypbatnsHas KX/,
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Pesynbtatel BAK (1)

VYxe Oosiee COTHM Hay4HbIX cTaten ¢ pe3dynbratamu BAK

Bonbwas yacrts - CM
Opyrue tembr: SUSY, Exotics, Perf., Top, Higgs, B-physics, etc.

OcHoBHble HOBbIE pe3ynbTaThl:
He Bugat 603ox Xurrca

He BngaTt 3dekTbl CynepcuMmmerpum
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Pesynbtatel BAK: 6030+ Xurrca (1)

3aKPbIT O4eHb LLII/IpOKI/II7I Anana3oH BO3MOXXHbIX 3Ha4YeHwum

maccel My
Ha koHey neta 2011 r. octanocs: (95% C.L.):
114.4 — 145 3B, 288 — 296 3B, My > 464 TaB
3 | CMS Preliminary,\J§27TeV —=— Observed L
2 Combined, L, =1.1-17 16" | g Expecied: 1o
g I e ———————————— R Expected + 20 =
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N et
e S
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Pesynbtatel BAK: 6030+ Xurrca (1)

13 pekabpsa 2011 coctoutcs
CERN PUBLIC SEMINAR

Update on the Standard Model Higgs searches in ATLAS
and CMS

OdwmuymanbHbie HoBble (Nocsnie neta) pe3ynbTaTbl MO MOUCKY
6030Ha Xurrca Ha BAK

B 00bsiBNeHUN roBOPUTCA, YTO HUKAKUX OMpeaeseHHbIX
pe3ynbTatoB (OTKPLITUA Nan “3akpbiTusa”’ Xurrca) ewe
He MoJsly4eHo
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Pesynbtathl BAK: CP-napywenune 8 pacnagax D°

LHCb n3mepun Bnepsbie acummerpuio

r(D% — f)—(D° — f)
[(DO — f)+T(D° — f)’

Acp(f) = f=KK, nn

D° unn D° onpepensietcs no pacnagy tuna D*T — DOxt
AACP = ACP(KK) - ACP(7T7T)
PesynbTaT:

AAcp = [-0.82 £ 0.21(stat.) + 0.11(syst.)]% ~ 3.50
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PesynbTtathl BAK: SUSY

3aKpbIT WNPOKUIA ANAanNa3oH BO3MOXHbIX 3HAYeHUN
napametpos MSSM

SUSY: MHOro HOBbIX YacTul, — NoKa He BUAAT

SUSY: HoBble B3aUMOAEeNCTBUSA A0/KHbI BIUATL Ha
o6biynblie (CM), B yacTHOCTH, HA pacnagbl B-me30HOB ... —
noka He BUASAT
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NMpunoxenuns SANC gna BAK

Mony4eHbl BbICOKOTOYHbIE TEOPETUHECKUNE NpefCcKa3aHus s
pa3nun4yHbIe npoueccos ¢ yd4actmem Z-, W- n H-6030H0B n
t-kBapka, Habnopgaembix Ha BAK. YurteHnbl nondsie KX, n
anekTpocnabbie nonpasku nepsoro nopsaka (NLO).
HekoTopble nocnegHne pesynbrartbi:

D. Bardin, S. Bondarenko, P. Christova et al.,
Standard SANC modules for NLO QCD Radiative Corrections to Single-top Production,
arXiv:1110.3622 [hep-ph]

D. Bardin, S. Bondarenko, L. Kalinovskaya, V. Kolesnikov, W. von Schlippe,
Electroweak Radiative Corrections to Single-top Production,
Eur.Phys.J. C71 (2011) 1533

M. Aharrouche, A. Arbuzov, D. Bardin et al.,
Double differential Z,W cross sections and their ratios in the electron channels,
ATLAS note ATL-PHYS-INT-2011-081

ATLAS Coll.,
Measurement of the inclusive W and Z/~* cross sections in the e and ? decay channels in pp collisions
at \/s = 7 TeV with the ATLAS detector,

arXiv:1109.5141 [hep-ex], accepted by Phys. Rev. D.

Apbysos, [.H0. Bapaun, C.I. Boxgapenko, J1.B. Ka.



lNpoueccobl Openna-Ha

m SM single W and Z production at LHC have /arge cross
sections and clear signatures

m The experimental precision tag is 1%

m CC and NC Drell-Yan processes will be used for
— luminosity monitoring;
— W mass and width measurement;
— extraction of parton density functions;
— detector calibration;
— background to many other processes;
— new physics searches

m Are we ready to provide an adequately accurate
theoretical description of Drell-Yan?

A.B. Apby3os, A.HO. Bapaun, C.I. Boupapenko, J1.B. Kanu lMapamerper CM na BAK ...



Drell-Yan process diagram (CC)

Feynman diagram for Drell-Yan process in Charged Current (CC)
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Description of Drell-Yan like processes

Aiming at high precision of DY description we need:

m QCD in LO, NLO and NNLO

m Parton shower and hadronisation effects

m EW radiative corrections in one-loop at least

m Most important higher order effects (resummed where
possible)

m Interplay of QCD and EW effects

m Input: coupling constants, hadronic vacuum polarization,
and PDFs for the appropriate energy scales and x-values

m All relevant effects to be implemented in a Monte Carlo
event generator(s)

A.B. Apby3os, A.HO. Bapaun, C.I. Boupapenko, J1.B. Kanu lMapamerper CM na BAK ...



Drell-Yan in SANC

Automatized analytic calculations in SANC provide FORM and
FORTRAN modules, which can be downloaded and used in a
stand-alone mode (see Comput. Phys. Comm.'09 and the SANC
web-site)

For the CC and NC Drell-Yan in SANC we have;

Complete one-loop EW RC [A.A. et al., EPJC'06 (CC DY);

EPJC'08 (NC DY)]

Photon induced DY processes [A.A. et al., JETP'08]
Complete one-loop (NLO) QCD [A.Andonov et al.,

Yad. Fiz.’10;  Phys.Part.Nucl.Lett.'07]

Interface to parton showers in PYTHIA and HERWIG
[P.Richardson, R.Sadykov, A.Sapronov, M.Seymour, P.Skands]
Higher order photonic FSR in LLA

MC integrator and MC event generator

A.B. Apby3os, A.HO. Bapaun, C.I. Boupapenko, J1.B. Kanu lMapamerper CM na BAK ...



Tuned comparison of EW RC

Tuned comparison with results of HORACE and Z(W)GRADE for
EW RC to CC and NC DY were performed within Les Houches '05,
'07 and TEV4LHC '06 workshops

A%
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Set-up: Pr(l,v) > 20 GeV, |n(l)] <2.5; «(0) EW

scheme; MRST2004QED; NLO QED DIS subtraction scheme
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Tuned comparison: SANC vs. PHOTOS (FSR)

Multinla FSRR nhatan radiatinn aivac laree rarractinnce

pp - W - evy(y) pp - W - evyfy)
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Theoretical uncertainty

Uncertainties in PDF, but after a new fit from LHC data . ..
Treatment of heavy quarks (¢ and b) ...

Treatment of s quarks in PDF's (NEW!)

QCD (and QED) factorization scheme and scale dependence,
effects of parton kT

pure QCD higher order terms < recent NNLO results

pure EW higher order terms:

— EW scheme dependence: «(0) vs. Ge vs. a(Mz)

— resummation of higher order EW Sudakov logs

— other unknown EW higher order terms (should be small?)
— hadronic vacuum polarization

— top and Higgs mass dependence

Interplay of EW and QCD effects: multiplicative vs. additive
treatment

All this to be quantified within working groups

A.B. Apby3os, A.HO. Bapaun, C.I. Boupapenko, J1.B. Kanu lMapamerper CM na BAK ...



Yr1o xxaatb ot BAK?

m BAK 6bicTpo (!) HabupaeTt cTtaTtuctuky
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