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nus®: pusmka cMs NG

OcHoBHble HanpaseneHusa B CMS:

- BOKJ1-adhhekTbl B CTPYMNHBLIX Npoueccax
- 3C ob6pa3oBaHue pesoHaHcoB (VBF)
- TSXKenble pe30oHaHCbI

Npynna dunsuku NMUA® B CMS: - Avcppakuns Ha aapax

A.A. BopoOLeB

B.T. Kum

E.B. Ky3sHeLoBa

B.A. Myp3uH

B.A. OpeluKkuH

U.b. CmunpHoB

B.A. CynumoB

A. E. UBaHOB

A.lO. EropoB acn. Cl16lY
O.MN. CyeTuH acn. Clierny
O.E. CocHOB acn. Criery
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[(Z/ Forward Jet Physics JIIII-

AppoHHble cTpyu noa manbimu yriamu (Forward Jets)

* Monckn bOKJ1-achcheKkToB B 2-CTPYUHbBIX NpoLeccax:
K-hakTop

* Moucku bOKJ1-acphpekToB B 2-CTPYMUHbIX NpoLieccax:
asumyTalibHble AeKoppenAauuu

* Moucku bOKIJ1-acphpekToB B 2-CTPYMUHbIX NpoLieccax:
K-thakTop € BeTO Ha AOMNOJIHUTESIbHbIE CTPYU

* Moucku npoueccoB aneKTpocsiaboro o6pasosaHuA Z-6030Ha:
apdeKTbl UHTEpdepeHUnn

* NMouckun 6o3oHa Xurrca CM B npouecce VBF:
doHOBble COGbITUA C BETO Ha CTPYM

* TToucku TaXKenbix rpkaBuTOHOB B 2-Cprl7|Hb|x npoueccax:
MopenupoBaHue curHana, nogasneHune cpoHoBbix KX cobbiTuin
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Nuclear Diffraction ﬂ[lll-

CMS+TOTEM pA data 2012-2013

OudpakunoHHbIe npouecchbl Ha aapax npu aHepruax LHC

NMpo6nembl audpakumm B pA-pacceAaHUN
npu 400 N'2B B akcnepumeHTe HELIOS:
A-3aBUCMMOCTb HaKJ/IOHa KOHyca
(Heynpyrue nonpaBku Npubosa-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

Fall 2016
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2-CTPYUHbIEe a3uMyTanbHbIe .quoppenﬂlm_

Preliminary,CMS,\'s = 7 TeV,det =5pb’ Preliminary, CMS,\s =7 TeV,J.Ldt =5pb’
A | A |
= 1 Mueller-Navelet dijets | é 1 Mueller-Navelet dijets |
P, >35 GeV, |y| < 4.7 P; > 35 GeV, |y| < 4.7
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PYTHIA 6/8 onucbiBaeT «K-thakTtop», HO He onucbiBaeT ALl

HERWIG++ 2.5 yactnyHo onuceiBaeT All, HO He onucbiBaeT «K-thakTop»
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2-cTpyuHbIN «K-hakTop» Hﬂ‘ll-

CMS, pp, Vs =7 TeV

g 5_I LI ! LI ! LI I LI | UL ! LI I LI | UL I LI I_
- 010d .
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GLAPD

PYTHIA 6/8 n HERWIG++ 2.5 He onucbiBatoT «K-thakTop» n ALL
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(MS ’
" . =7
~ 2-CTpyMvHble asMMyTanbHble AeKoppensu
Preliminary, CMS,\'s =7 TeV,f Ldt=5pb’ Preliminary, CMS,\s =7 TeV,f Ldt=5pb’
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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
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LHC 7 TaB:
CMS: Eur. Phys. J. C 72 (2012) 2216 - nepBoe M3mMepeHUe OTHOWEeHUMEe CeYeHUHU CTpPyM npm
6onbwmnx nHTepBanax 6bicTpornl > 9.4

LHC 7 TaB:

CMS: JHEP 1310 (2013) 062 - nepBoe HabnopaeHue B aApoOHHbIX coypapeHMAX npouecca
anexkTpocnaboro obpasosanua Z-6030Ha

KOHEe4YHoe COCTOsiIHMe: AiBa NenToHa U ABe aapoHHbIe CTPpyM Bnepep

LHC 8 TaB:

CMS: Eur. Phys. J. C 72 (2012) 2216 namepeHue B agpOHHbIX coOyaapeHUsIX ceYeHue npouecca
anexkTpocnaboro obpasosanua Z-6030Ha

o(llJJ) =174 £ 15 (cTar.) £ 40 (cmcrT.) P6, mJJ >120I'sB, 8 TaB

LHC 7 T>B:
CMS: PAS-FSQ-12-002 submission to JHEP - nepeoe uamepeHue asmMmyTasibHbIX AeKOppensaumm
CcTpym npm 6onbuinx nHTepsanax 6sicTtpornl > 9.4
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80 1

70

Craryc CMS ny6nuxkauun (15 gek. 2("1'

Exotica: 96
Standard Model: 79
Higgs boson: 60
Supersymmetry: 52
Top quark: 50
Heavy lon: 38

B physics: 33
Forward physics: 24

447 Publications
submitted or published

Run 1 publications:
443 and still counting

Run 2 publications:

4 papers submitted

* dN/dn —first 13 TeV paper
(published)

e Two-particle correlations
(“the ridge”)

e tt cross section

e Search for dijet
resonances (first 13 TeV
search, submitted to PRL)

+23 publications on
first cosmic ray data
recorded by CMS

All CMS pubs: http://cms-results.web.cern.ch/cms-results/public-results/publications/
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Run |1 2015: 13 TaB ]||||||-

CMS Integrated Luminosity, pp, 2015, Vs = 13 TeV

Data included from 2015-06-03 08:41 to 2015-11-03 06:25 UTC

T T T T I 4-5
— . . -1
n B LHC Delivered: 4.09 b CMS Preliminary
5_% 1 CMS Recorded: 3.67 fb ' 4.0
235F . 3.5
) Recorded @ 3.8 T = 2.8 fb"
o) ] ]
c 3.0 3.0
E Good for all: 2.2 fb!
= 2.5 2.5
- Good for many*: 2.6 fb!
£ 2% [Goodtor muoms 2777 =0
il
©
o 1.5F 1.5
9 Preliminary luminosity uncertainty:
£ 1.0 4.8% @ 50ns 11.0
© 4.6% @ 25n
8 o5} 6@ 25ns 10.5
(o)
[t
0.0 \‘ —— QI ' " \" 0.0
N AP 4 5%° 4, O° AN
* In| < 3.0 for jets and MET Date (UTC)
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(M

Min. bias g

WZ

ZZ

Single t (s-ch.)
Single t (tch.)
W

tt

ggH

VBF

VH

~ ttH
it (0.7 TeV)
1t (0.9TeV)
qq (1.0 TeV)
gg (1.5 TeV)

ag (2.5 TeV)
Z'oqy (2.0 TeV)

G* (3.0 TeV)
HSCP g (2.0 TeV)
W —tb (2.0 TeV)
KsaXg3 (1.0 TeV)
KeaXgrs (1.5 TeV)

13 TaB vs. 8 TaB

A

Predicted cross-section ratios

(cb),,.,>(cLl)

13 TeV 8 TeV

13 TeV with 2.2 fb?
‘ potentially more sensitive
than 8 TeV (19.8 fb1)

10 107 10° 10*
13 Tev! O Tev
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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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b Mouck MUHM- YEepPHBbIX AbIP ﬂll-
Npepensoi: 2217 (13 TeV)
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CMS Experiment at LHC, CERN

‘ Data recorded: Mon Sep 28 08:09:43 2015 CEST
Run/Event: 257645 / 1610868539

Lumi section: 1073
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Diphoton event with m(yy) = 745 GeV
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> | Nouck TaXKenbiX YY pe30HaHCOB HIII-

- Combined limit improves single analyses sensitivity by 20-30%.
Largest excess: M _=750GeV, local significance 3o
global significance < 1.7c

CMS Preliminary 261" (13 TeV) + 19.7 b (8 TeV) CMS Preliminary 261" (13 TeV) + 19.7 b (8 TeV)
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" NMouck TAXKenbIX AUMENTOHHbIX Pe30HAHCOB dll
- A

| CMS Experiment at the LHC, CERN
Data rec ‘rded: 2015-Oct-30 19:23:54.631552 GMT
Run/jEveRt AESk260424 / 211873064 / 115

Highest mass dimuon pair observed: 2.4 TeV
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NMMA® @CMS

B. T. Kum
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_~ NMowuck TAaXKenbiX AUNEenTOHHbIX peaouﬁ_

M(e+e-) = 2.9 TaB !!!

CMS Experiment at LHC, CERN

Data recorded: Sat Aug 22 04:13:48 2015 CEST
Run/Event: 254833 / 1268846022

Lumi section: 846

Electron 1,
pt = 1278.63
eta =-1.312
phi = 0.420
C i
\ ‘%
\»,\\ X
K\ \\
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- Mouck TaXKenbiX AUNEenTOHHbIX peaouﬁ_

M(e+e-) = 2.9 T3B!

| electron0 | electron1

E; 1260 GeV 1280 GeV
. o e ®oH ~ 0.002 cobbiTN
0] -2.74 rad 0.42 rad
charge -1 +1
mass 2.91TeV
cos 07 -0.49 Openn-Ax: cos 3.-> 1
y -0.78

Run I: 1.8 Ta3B (e+e-)
1.9 TaB (p+p-)
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_~ Momnck TaXKenbIX AUNEenTOHHbIX Pe30H
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¢ Data
[ ] yiz—e'e
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[ ] Jets
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2000
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70 100 200 300 1000
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KoHepeHuuun Wm_

[TneHapHble goknaabl: 6, Jlekumn: 5

B.K. - «Gribov-80», YepHoronoska, 17-20 ntoHAa 2015
- «HS’15» ,CnoBakuna, 30 utoHA - 3 niona, 2015
- «CALC-2015», [lybHa, 23 - 27 nionAa, 2015

- Russian-Spanish congress, Vicnanua, 8-11 ceHTAabpAa, 2015
- MQFT, MNMeTeprod, 21-25 ceHTAbpA, 2015

B.K. - LlUkona NMNA®
- CERN Education Week, March 2015
- CERN Education Week, November 2015

E.KysHeuoBa, LHCP2015, 31aBsrycta - 5 ceHTAbpA, 2015

OpraHunsaumna koHdepeHumn LHCP2015 n wkonbel NMNAD
CMS CB Career Committee (B.K.)
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(MS |
Lé 3aKknr4yeHue m-

NMMA®@CMS

- 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!

- 2013-2015: asumyTanbHble JeKOoppenAuun: rotoBa ctaTbA
YkasaHue Ha bOKJ1 Ha LHC

- BegeTcA aHanus: - K-thakTop c BeTO

- auppakuma B pA
- TAXKeJible pe30HaHCbI

- paHHble npu 13 TaB: CJieAnTe 3a HOBOCTAMM!
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Hosasa cdobmaunka Ha LHCP2015 ﬂlllll-

Paris Sphicas, Experimental Summary Talk
LHCP2015, St. Petersburg, Aug. 31 - Sep. 5, 2015:
peakuma yyactHukos LHCP2015 Ha et+e- cobbitTec M = 2.9 TaB
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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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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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