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y 1 NMUAD: consuka CMS L

OcHoBHble HanpasneHusa B CMS:

- Acumntotnueckue bOKII-adhekTbl B CTPYUHbIX Npoueccax
- AnektpoCnaboe obpasoBaHue pe3oHaHcoB (VBF)

- TAXKeJible pe30HaHCbl B MHOIFOCTPYMHbLIX COOLITUAX
- Andppakumsa Ha sgpax

'pynna doumsuku MUAD B CMS:
A.A. Bopo6beB
B.T. Kum
E.B. Ky3HeuLoBa
B.A. Myp3uH
B.A. OpeluKknH
U.5. CMupHoB
B.A. CynumoB
A.1O. Eropos
I.E. CocHOB
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CMS: Ha6op aannbix NG

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:22 to 2016-10-27 14:12 UTC
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| CMS Experiment at the LHC; GERN

" {/Data recorded; 2016-Oct-14 09:56:16,738952 GMT 757
Jas | Run/Event/1S:283171/142530805/254 | ‘ / ’ 2 S
\\;\\‘s =
_T\'\ — \‘\ 3

-~ —Ineachrecorded event, there are =~ M
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L‘% CMS: acdhhekTMBHOCTbL Habopa .D.aHqu-

CMS in 2016 operated with
high efficiency

- more than 96% detector active

~ 92% data taking efficiency
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Total Integrated Luminosity (fb ')

CMS Integrated Luminosity, pp, 2016, Vs = 13 TeV

Data included from 2016-04-22 22:48 to 2016-10-27 14:12 UTC
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100% Uptime during 2016! Date (UTC)
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CMS

= CMS: BenukonenHbin npuodop!

@S/i CMS Experiment at the#8IC, C
// Data recorded: 2016- 8 2

s i
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Events / 1.0 GeV

Extremely well callbrated\\
detector.

Data-Pred
Data
obooso

Excellent agreement in e —
simulation and data. W | ‘ M) [GeV]
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CMS: nepeoTKkpbiTe 6030Ha Xurrca npu]m_

CMS Preliminary 129fb ' (13 TeV) CMS Preliminary 12.9 b’ (13 TeV)
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> * CMS: pe3oHaHc npu 750 3B 1?

2.7f" (13 TeV,3.87)
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Late 2015

“Birth” of 750 GeV bump

We were excited about the possibility
of a NEW particle at 750 GeV!

Nature wasn’t that kind ...

More Data
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“Death” of 750 GeV bump
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CMS: Standard Model in Run 2 NG

June 2016 CMS Preliminary
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CMS:SUSYinRun2 i@

June 2016 CMS Preliminary

- - T PP 8 7 TeV CMS measurement (L<5.0 fb™) :
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If SUSY is around the corner:

We should have < 100 events with full 2016 Data
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%CMS TOTEM Precision Proton Spectrometﬁ[m-

CT-PPS is a magnetic spectrometer that uses the LHC magnets and detector stations, to bend
protons to measure their trajectories. It is fully integrated into CMS DAQ + Reconstruction Software

LHC 2016 RUN (6.5 TeV/beam)
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[:Z,CMS TOTEM Precision Proton Spectrometer (m“

You can do very unique physics:

For example: photon-photon Fusion, where LHC “becomes”
a photon & photon collider!

proton

General Strategy:
Require correlation between observables reconstructed with the CMS central detector and
those from the protons reconstructed in the Totem detectors
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CMS: Nuclear Diffraction ﬂ[lll-

CMS+TOTEM pA data 2012-2016 5u 8 TaB NN c.m.s.

OudpakunoHHbIe npouecchbl Ha aapax npu aHepruax LHC

NMpo6nembl audpakumm B pA-pacceAaHUN

npu 400 N'2B B akcnepumeHTe HELIOS:

HeoXXuaaHHaA cmeHa pe>xuma A-3aBUCUMOCTU HaK/TOHa KOHyca
(Heynpyrue uBetoBble nonpasku N'pubosa-I'nay6epa?)

MC generator HARDPING: A. UsaHoB, [1. CyeTuH

New perspectives for diffraction physics @CMS:
CMS+TOTEM Precision Proton Spectrometer (PPS)
3D pixel detector

Pile-up up to 30, 25 ns
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LHC 7 TaB:
CMS: Eur. Phys. J. C 72 (2012) 2216 - nepBoe U3MepeHUEe OTHOWEeHUEe CeYeHUM CTPyMh npwm
GonbwMx MHTEpBanax 6bicTporbl > 9.4

LHC 7 TaB:

CMS: JHEP 1310 (2013) 062 - nepBoe HabnropeHue B afpoOHHLIX coyaapeHMsX npouecca
anekTpocnaboro obpazosaHma Z-6030Ha

KOHeYHOoe COCTOsfiHMEe: ABa NenToHa U ABe aApoHHbIe CTPpyu Bnepen

LHC 8 TaB:
CMS: Eur. Phys. J. C 72 (2012) 2216 namepeHue B agpOHHbIX coOyaapeHUsIX ceYeHue npouecca

anekTpocnaboro obpasoBaHma Z-6030Ha
o(llJJ) =174 £ 15 (cTar.) £ 40 (cmcrT.) P6, mJJ >120I'sB, 8 TaB

LHC 7 TaB:
CMS: JHEP 08 (2016) 139 - nepBoe u3MepeHMe a3vMMyTalibHbIX AEKOPpensuum CTpyM npu
6onbuwinX MHTEepBanax 6bicTpoTbl > 9.4
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—

(cos(m - Ad))

2-CTpyWHbIe a3auMyTanbHble ,quoppenﬂuMy_lﬂﬂl_

CMS 41 pb’ (7 TeV) CMS 41 pb™ (7 TeV)
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L‘% 2-CTpyWHbIe a3auMyTanbHble ,quoppenﬂuMy_lﬂﬂl_

CMS 41 pb™ (7 TeV) CMS 41 pb™ (7 TeV)
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LLA BFKL: HEI+ARIADNE Andersen & Smillie
NLA BFKL: Ducloue et al
improved by (Brodsky, Fadin, Kim, Lipatov & Pivovarov) BFKLP with BLM scale

o
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2-cTpyuHbIN «K-hakTop» Hﬂ‘ll-

CMS, pp, Vs =7 TeV
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L‘% 3akKrno4yeHue HI

NMMAP@CMS physics

- 2010-2012: K-cakTop: EPJ C 72 (2012) 2216

-2012-2014: -EWK Z 7 TaB: JHEP 10 (2013) 062
8 TaB: EPJ C 75 (2015) 066
nepsoe HabnoaeHne obpasoBaHnA Z B a5iekTpocnabdbix npoueccax Ha LHC!

- 2013-2016: asumyTanbHble gekoppenauun 8 TaB: JHEP 08 (2016) 139
ykasaHune Ha bBOKJT Ha LHC

- BegeTcA aHanus: - K-thakTop c BeTO 2.76,8 n13 TaB

- audppakuma B pA 5u8 TaB
- TAXKesble pe3oHaHcbl 8 n 13 TaB

- paHHble npu 13 TaB ~ 40 Fb-': CKOPO OyAyT HOBOCTM!
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2-CTpyWHbIe asuMyTanbHble KOppenF_ﬂ‘“I-

1 do 1 ]

Ed(Agb) (AY, PTmin) = 7 1+2 ZlC (AY, PTmin) - cos(n(m — Ag))

Cu(AY, Prmin) = (cos(n(m — Ag))), where Ap = ¢1 — o
V. del Duca & C. Schmidt (94-95) Striling (94)

V. Kim & G. Pivovarov (96-98)
A. Sabio Vera et al (2007-11)
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NMouck TaxxenbiX 2-CTPYUHDbIX pﬁ :
M ..x = 6.14 T3B

ji max

CMS Experiment at the LHG, CERN
Data recorded: 2015-Oct-12 00:26:27.312886 GMT
Run/ Event /LS: 258749 /549864773 / 355

o
\
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fméf, Forward dijets at 14 TeV: resonance seg}“ll-

Dijets vs rapidity interval VK, V. Oreshkin (2011)

M,=1TeV, 1.5 TeV, 3 TeV 14 TeV 300 fb™
dijet mass > 9 TeV, pT > 100 GeV LO GLAPD
dijet mass cut: BFKL suppressed
AL S
102 e
10'35—
04| Efti.émv

0 1 2 3 4
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