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dusnuyecKka MOTUBAIIUSA

SM cbaBbpKa ABHO CHIOPHU MOMEHTH

(3amo uma 6 kBapka? 3amo uMa camMo 3 paMuINu KBapKHU U JIENTOHU?)
SM nMa JiuncBamy eJieMeHTH

(MexaHH3bM 3a reHepHpPaHe HA MACHTe HA MO3HATH YACTHIIH)

SM e 10ruvecKu He3aBbpIlIeH

(rpaBUTANUATA HE € MHKOPIIOPUPAHA)

SM naBa G6e3cmucaunu npu LHC eneprum

(BeposiTHOCTTA 32 HAKOM npouecu > 1 npu enepruu Haja 1 TeV)

KakBo e Macara? 3amo HAKOM 4YaCTUIM HAMAT Maca”?

Ot kakBo e HanmpaBeHa 96% ot Bcenenara (HeBuaAMMAa eHeprusi/Marepusi)?

Ilpennounranue Ha [lpupoaara... 3amo HaAMa aHTUMAaTEPUs ?

Ha kakBo e npujinvaja MaTepusita B IbpBuTe MUrose Ha Becenenara?
(kBapK-III0OHHA MJIa3Ma?)

IIporpamara na LHC TpaéBa aa oTroBopu Ha Te3u BbIPOCH.
Heo0xoxumo 0Oe: Jla ce orkpue Higgs

Jla ce n3jie3e u3BbH SM: (SUSY, 10NbJIHUTETHH Pa3MEePHOCTH)
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CMS nerekTop

39 cTpaHu, 193 UHcTuTyTa, 3300 yyeHun

TRIGGER & DATA
ACQUISITION

Austria, CERN, Finland, France, Greece,
Hungary, Itaky, Korea, Poland,

Portugal, Switzerand, UK, L.I

naid, Kussia, |amvan (FC),
N, Uzbekistan
43000 kaGenu

1200 km abmkuHa

RETURN YOKE
Barrel: Czech Rep., Estonia, Germany, Greece, Russia
Endcap: Japan®, USA

SUPERCONDUCTING
MAGNET

All countries in CMS contribute
to Magnet financing in particular:
Finland, France, Italy, Japan®,
Korea, Switzerland, USA

ina -
MUON CHAMBERS
r i e , Lhina,

Total weight : 12500
Overall diameter : 150 m
Overall length 215 m
Magnetic field : 4 Tesla

Ty, BUngary, fary, =
Endcap: Belarus, Bul hina,
pred, Pakistan, Rissia

* Only through
industrial contracts
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CMS B neilicTBHE

23.11.2009 - 3anyckane na 0.45 u 1.18 TeV

30.03.2010 - 3anyckane na 3.5 TeV

08.11.2010 — Texxku iionm 2.76 TeV/nucl.

22.04.2011 — HOB cBEeTOBEH peKOP/ 32 CBETUMOCT

10 Kpast Ha 2011 — cBeTumocrt 3.54 x 1033 cm2s!

05 Anpua 2012 - 3anyckane na 4.0 TeV, ceerumoct 6.8 X 1033¢cm-2s™!
04 FOam 2012 - CERN

CMS Total Integrated Luminosity, 2012, p-p, Vs =8 TeV
mincsity 2011 {Mar 14 09:00 - Oct 30 16:10 UTC} Data included from 2012-04-04 23:57:30 to 2012-07-02 01:49:32 UTC

— Delivered 5.72 fb~" | :
— Recorded 5.20 fb~! | :

Total Integrated Luminosity (fb ™)




Events/GeV

CMS B neiicTBHE
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Vi)

CrnoHTaHHO HAPYHICHHUC HA CUMCTPHUATA

£ = %(0,®) - V(D) ; V(D) = (%202 + Vi) d?)

uz:s»{),l::»r_’}

R. Durka

1L — Maca Ha nmoJeto, A — self coupling mapameTnp

cumerpus ®(X) = - ®(X)

“;_,. <0, A>0
s
=
min. ® = +v = +\-p?/A
(VEV) - ouakBana
BAKYYMHA CTOMHOCT

O

BakyymMma He CbOTBETCTBA Ha HYJIEBOTO

JHAYCHUEC HA 1T0JIETO 1



PeayiHo ckaJjiapHo moJie Ha Higgs

npoodJieMu: - UMaruHEepPHa Maca
- BAKyyMa CbJAbpP:Ka HEHYJICBO MOJIe

®(x) = v +1(X)

Energy I[I
V— BaKYYMHa CbCTaB/idBallla

N(X) — moJie ma Higgs 6o3ona H ! ll

£ = (2(0,m)*— Av?n?) — hvn3- Man® “II 1!ﬂ]| mum“ “il Kol ﬂ

u*_v - Higgs
Field

- BaKyyMa HMa HYJIeBO 3HA4YeHHe 32 M0J1eTo (peajieH BAaKyyM)
- moJIeTo MMa MacoB wieH AvZn2=1/2m. 2 — my = V2v?

My, = % vg, = (V2g,2/8G)12 — v = 1/(N2G) 12

;-?*
Gp = 1.16637x10° GeV2— v = 246 GeV Y

-'"-\.‘___

m,, = V2\v2— cBoGoaen napamernp; m,, > 114.4 GeV (LEP)

R. Durka



UcTopus

Higgs MexaHu3bM — MeXaHM3bM HA

Englert — Brout — Higgs — Guralnik — Hagen — Kibble

F. Englert and R. Brout (1964). "'Broken Symmetry and the Mass of Gauge
Vector Mesons"'. Physical Review Letters 13(9): 321-323.

Peter W. Higgs (1964). "'Broken Symmetries and the Masses of Gauge
Bosons"'. Physical Review Letters 13(16): 508-509

G. S. Guralnik, C. R. Hagen, and T. W. B. Kibble (1964). *'Global
Conservation Laws and Massless Particles". Physical Review Letters 13(20):
585-587
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3amo Higgs?

» Higgs pointed out a massive scalar boson
{88 -4y,° I-"r”(qi'uz}}{iuﬂz} =0, (2b)

Equation (2b) describes waves whose quanta have
(bare) mass 2%{ V! I(%E) }uz

o “_..an essential feature of [this] type of theory
... 18 the prediction of incomplete multiplets of
vector and scalar bosons ™

 Englert, Brout, Guralnik, Hagen & Kibble did
not comment on 1ts existence
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KaHaJu Ha pa3naj
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Events/500 MeV for 100 fb1

Crarucrnuecka 3HAYMMOCT
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Local p-value
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Jlekn Higgs H — Z.Z. — 4l

| C

u*(Z,) pr: 43 GeV

e(Z,) pr: 10 GeV

8 TeV DATA

4-lepton Mass : 126.9
G:QypT: 24 GeV

e*(Z,) pr: 21 GeV

CMS Experiment at LHC, CERN

Data recorded: Mon May 28 01:35:47 2012 CEST
Run/Event: 195099 / 137440354

Lumi section: 115




Jlekn Higgs H — Z.Z. — 4l

CMS Experiment at LHC, CERN

Data recorded: Thu Oct 13 03:39:46 2011 CEST
Run/Event: 178421 / 87514902

Lumi section: 86

(Z,) E;: 8 GeV

7 TeV DATA

4u+y Mass : 126.1 GeV

*(Z2) pr: 6 GeV

u(Z,) pr: 14 GeV

M*(Z,) pr: 67 GeV

23



Jlekn Higgs H — Z.Z. — 4l

CMS Experiment at LHC, CERN W(Zo) pr: 15 GeV
Data recorded: Tue Oct 4 00:10:13 2011 CEST
Run/Event: 177782 / 72158025

Lumi section: 99

7 TeV DATA

4-lepton Mass : 125.8
Gedfzy p;: 28 Gev

u*(Z,) pr: 12 GeV

e(Z,) pr: 14 GeV



Events / 3 GeV

12

10

Jlekn Higgs H — Z.Z. — 4l

CMS Preliminary {s=7TeV,L=5.05f";{s=8TeV,L=5.26fb"
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H—> WW - 212v
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XapakTepucTuku Ha Higgs: maca
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3aKJII0UeHHE

H3kiaueHa e odaacTra 3a chlecTByBaHeTo Ha SM Higgs 6030n npu
95 % CL: [110-121.5] u [127.5 - 600]

Hao0uionaBa ce cbocrosinue ot 5.1 o mpu ~ 125 GeV

/IBe pa3naja (BUCOKO pa3penieHre U BUCOKA YYBCTBUTEJHOCT) AaBaT
OCHOBEH NMPHHOC:

-X—vyycdlo

-X—>4lc320¢

- ABeTe HA0IIOIaBaHU ChCTOSIHNSI Ca MPHU €1HA U ChIIIa Maca
- ¢ursT faBa M, = 125.3 + 0.6 GeV

EcTecTBeHATa HHTEPNPETANMs, Y€ TOBA ChCTOSHHE C€ IbJIKH HA
pa:xxnaHero Ha Higgs 6o3oH, chBnaaa (B paMKHTE Ha
CTATHCTHYECKATA TOYHOCT) ¢ HAOIIONEHUATA NPH BCUYHHN KAHAJIU HA
pasnaj



