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Npynna ¢umsuku MMAP B CMS B 2014 r.:

* AQpoHHble cTpyu noa manbimu yrnamu (Forward Jets):
- Moucku BOKIJ1-achchekToB B 2-CTPYMUHbIX NpoLeccax
- Moucku npoueccoB aneKTpocnaboro o6pasoBaHuA Z-6030Ha

(c AByMAa accouMnpoBaHHbIMU CTPYAMMN)

* OndpakuuoHHbIe npouecchbl B pA- coyaapeHUAax
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(.'1:/‘ Forward Jet Physics | JIIIII_

AppoHHble cTpyu noa manbimu yrinamu (Forward Jets)

* NMoucku BOKIJI-achhekToB B 2-CTPYMUHbIX nNpoLeccax:
K-thakTop ¢ BeTO Ha AOMNOJIHUTESIbHbIE CTPYU

* Moucku bOKIJ1-achhpekToB B 2-CTPYMUHbIX NpoLieccax:
asMmyTalibHble AeKoppenauum

* Moucku bOKIJ1-acphekToB B 2-CTPYUHbIX NpoLieccax:
K-chakTop

* Moucku npoueccoB aneKTpocsiaboro o6pasosaHuA Z-6030Ha:
acphekTbl MHTEepthepeHLUN

* NMouckun 6o03oHa Xurrca CM B npouecce VBF:
¢doHOBbIe COObITUA C BETO Ha CTPYyMU

* TTOUCKMU TAXKESIbIX TPaBUTOHOB B 2-CTPYMUHbIX Mpoueccax:
MogenupoBaHue curHana, nogasneHue poHosbix KX cobbiTuin
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[Monckn BPKIJ1 B 2-CTpynHbIX npouém_

Kypaes, Jlnnatos, ®agviH (75-77); bannukui, Jlnnatos (78) - BOKIJI:
KX B npenene BbICOKNX SHEPrnin (MynbTU-peoXXeBCKUN npenen)

BOKIJ1 gna 2-CTpynHbIX NPOLECCOB:
«K-gpakTop» ~ exp[asAy] < strong |Ayl-effects !

A. Mueller, H. Navelet (1987): makcumanbHO pasfesieHHble No 6bICTPOoTE napbl CTPyU
V. Kim, G. Pivovarov (1996): nHKNt03MBHbIE Mapbl CTPYW

2-CTPYMHbIN (MHKMO3UBHbIN) «K-hakTop»:

OTHOLWWEHME CeYEeHUN (MHKIO3UBHbIX) Nap CTpyu
K CEYEHUIO «3KCKNMO3NBHbIX» Map CTPyu (Tonbko 2 cTpyu ¢ pT > pTmin)

CMS: pT>pTmin=35TaB barrel: lyl <3, HF: 3 <lyl <4.7

Ceccusna YyeHoro Coseta O®B3 NMUAD HUL, KW, 25 pekabpa 2014 B. T. Kum MMA® @CMS 4



Forward Jets: 2-cTpynHble npouec_H‘_

kr-factorized differential cross section

- _/d¢ d¢ /de d%k
/ d|kji|d|ks2|dys1 dyse J1de o L d%ks

kji,051,x71 X P(kyi,zs1, ki)

Y

X G(k1, kz, §)

ki, b2, T2 X ®(ky2,xr2,k2)

with ®(ky2, 2 s2,ks) = [dxs f(z2)V(ke,2z2)  f = PDF Ty = llyglew
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Forward Jets: 2-cTpyuUHbIN K-qoal('ﬂm_

2-CTpyWHbIU Tpurrep onA nepegHen obnactu (HF- v HF+):
X0TA 6bl N0 ogHoU cTpye B KaxkaoM HF (-3 <yuny>3)unupl >15T7aB

O PEKTUBHOCTL TpUrrepa:
PpT>pTmin=30T3aB: >94%
pT>pTmin=35T3aB: >99% !

[laHHble 2010 r.:
HCAL: 33 HO-1
HF-HF+ (Double-Jet-U15 Trigger): 5n6-1 B 150 60nbLue!

[Mpobnema: Hy>kHO HamHoro 6osibwie MC cobbiTuin onAa nepegHen obnacTtu (> 150x)
[ToniHOe mogennpoBaHme CTPYMHOro cobblTmA B getektope CMS: 1 muH
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CMS, pp, Vs =7 TeV
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Abstract A study of dijet production in proton—proton col-
lisions was performed at /s =7 TeV for jets with pr >
35GeV and |y| < 4.7 using data collected with the CMS
detector at the LHC in 2010. Events with at least one pair
of jets are denoted as “inclusive”. Events with exactly one
pair of jets are called “exclusive”. The ratio of the cross sec-

jets are well separated in rapidity, the description of the data
becomes worse [2].

When the collision energy /s is considerably larger than
the hard scattering scale given by the jet transverse mo-
mentum, pr, the average number of produced jets grows
rapidly, along with the phase space available in rapidity.
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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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2-CTPYUHbIe a3suMyTarnbHble .qexoppennuuv_l_“ iiH
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HERWIG++ 2.5 yacTnyHo onucebiBaeT ALl, HO He onucbiBaeT «K-thakTop»
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.Mé._s/ 2-CTpYyWHbIe a3auMyTanbHble .qexoppennuq“lﬂ-
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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

YkazaHue Ha BDKJ1 Ha LHC !?
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Forward jets: 2-cTpyuHbIe Koppenﬂ_ﬂm_

* Monckn bOKJ1-achcheKkToB B 2-CTPYUHbBIX NpoLeccax:

PYTHIA/HERWIG NLL BFKL
asMmyTasibHble AeKoppenauuu HeT? na
K-thakTop HeT? ?

YkazaHue Ha BOKJ1 Ha LHC 1?

HoBble Habnogaemble:

- K-ghpakTop C BETO Ha OononHuTenbHble cTpyn onAa “exclusive” events:
pTveto = 20, 25, 30 GeV
(in progress)
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(CMS

i Electroweak Z-production: MHTepdﬂePéﬂﬂ-

OpunHakoBble HaYyanbHble N KOHEYHbIE COCTOAHUA:
nHtepepeHuma mexxagy QCD n EWK Bknagamm

1 5 1

EWK Z+2j

QCD Z+2j

graph 3

Ceccusna YyeHoro Coseta O®B3 NMUAD HUL, KW, 25 pekabpa 2014 B. T. Kum NMMA® @CMS 13



(M 1 |
Zg Electroweak Z-boson production: measurerjﬂm_

“Measurement of the hadronic activity with a Z and two jets and extraction of
the cross section for the electroweak production of a Z with two jets at Vs = 7 TeV”

2 leptons + 2 forward-backward jets (lljj) L=5 Fb-1
NHTEepdepeHumna mana npu ly*l<1.2

myy > 50GeV, p]T > 25GeV, ‘17]‘ < 4.0, iy >120

g EWK = 154 + 24(stat) & 46(exp.syst.) & 27(th.syst) + 3(lumi) fb

meas, pp+-ee

Teopua SM: ~ 166 Fb (with NLO QCD)

HCP-2012, Kyoto, Nov. 2012
- NnepBoe HabnoaeHne anekTpocnaboro obpasosaHmAa Z Ha LHC!
JHEP 10 (2013) 062
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NMpouecc anekrpocnaboro obpazosanuna Z-6030Ha I-I%_

q q q

2y

q/
HeabeneBoe camopencreme BeKTOpHbix 60o3oHoB WWZ:
nposepka CranpaprHou Moaenu m noMck HOBoM hM3nKn

LHC 7 TaB:

CMS: JHEP 1310 (2013) 062 - nepBoe HabniopeHue B aApOHHbIX cCoymapeHMAX npouecca

anekTpocnaboro o6pazosaHma Z-6030Ha
KOHe4YyHoe COCTOfiHMe: ABa NenToHa U ABe aapoHHblIe CTPyM Bnepep
o(llJJ) = 154 * 24 (crart.) £ 46 (cmucrT.) * 26 (Teop.) * 3 (cBeT.) Fb, mJJ >120I'sB, 7 TaB

LHC 8 T3B:
CMS: CERN-PH-EP-2014-234, e-Print: arXiv:1410.3153 [hep-ex], EPJ C
o(IlJJ) = 174 £ 15 (cTar.) £ 40 (cuct.) ®6, mJJ > 120 I'sB, 8 TaB

ATLAS: JHEP 1404 (2014) 031
o(llJJ) = 10.7 £ 0.9 (crar.) £ 1.9 (cucr.) £ 0.3 (cBeT.) ®6, mJJ > 1000 I'sB, 8 TaB

UamepeHua npouecca anekrpocnaboro o6pasosaHuna Z-6030Ha
B nNpegenax MMeruwmMxcsa HeonpeaeneHHocTen cornacyrrca co CranpaprHou Mopenbio
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Nuclear Diffraction _llmlll-

CMS+TOTEM pA data 2012-2013

* OndpakunoHHbIe npoueccbl Ha Agpax npu aHepruax LHC

NMpo6nembl NpocTbiX NoaxoaoB AnA aucpakumm B pA-pacceAaHumn
npu 400 N3B: akcnepumeHT HELIOS
(Heynpyrue nonpaBku 'pubosa-lnaybepa?)

MC generator HARDPING A. UsaHoB, [1. CyeTuH
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Npynna ¢omsuku MMAD B CMS 2015 :

- audppakuumAa B pA npu 5 TaB (3aBepLueHue aHann3a)
- K-chakTOp (C BeTO Ha pononHuTenbHble CTpyu) npu 8 TaB
(3aBepLieHue aHanusa)

- asumyTanbHble gekoppenauum 2-ctpyu npu 13 TaB
- K-chakTop (C BeTo Ha gonosiHuTesnbHble cTpyun) npu 13 TaB
Low Luminosity run 13 TaB: Spring 2015

- VBF Z-6030H npu 13 TaB
- 6030H Xurrca B VBF npu 13 TaB
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2012 challenges at 8 TeV: high pile-up!

Reconstructed 78-vertices dimuon event at CMS

Lots and lots
of low energy —|—> =
deposits

78 (1)
vertice
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KoHdbepeHLum e

[1TneHapHble goknagbl: 7, Jlekuun: 6

- B.OpewkwuH, B.Myp3uH, B.K.-2, E.Ky3HeL0Ba,A. IBaHOB
“HSQCD’2014”, aTtumHa, 30 utoHA - 4 nonAa, 2014

- B.K. «Low-x 2014», DESY, 17-19 peBpana, 2014

B.K. - Wkona NMMA®, CERN-JINR-MSU School, CERN Education Week

OpraHmnsauua KoHdepeHumn HSQCD2014 m wkonbl NMAAD
CMS CB Career Committee (B.K.)

Ceccusna YyeHoro Coseta O®B3 NMUAD HUL, KW, 25 pekabpa 2014 B. T. Kum NMMA® @CMS 19



C |
L% 3aKntoyeHue ]Ilml-

" NMUAG@CMS

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

2013-2014: asumyTanbHble AeKOppenAuun: rotoBa ctaTbA
YkasaHue Ha bOKJ1 Ha LHC 1?

2014 - K-chakTOp C BeTO: BegeTcA aHanus3
2012 -EWK Z 7 TaB: JHEP 10 (2013) 062
8 TaB: e-Print: arXiv:1410.3153

-nepBoe HabnoaeHne obpasosaHnA Z B anekTpocnaboix npoueccax Ha LHC!

- noarotoBka K 13 TaB: Z-6030H B VBF, 6030H Xurrca B VBF
cropnpusbl?!
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& HAPPY NEW YEAR
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2-CTPpYUHbIN “K-thakTop”: CpaBHeHVI:#M—

MC renepatopbl cobbiTuin LLA GLAPD (+ color coherence effects):
PYTHIA 6 tune Z2

PYTHIA 8 tune 4C

HERWIG++ 2.5

There is no pure GLAPD MC generator

without extra |Ayl-effects (color coherence, polar angle ordering) !

BOKJ1 MC reHepaTtopbl cobbiTnid (LLA + anemeHTbl NLA):
CASCADE 2: CCFM
HEJ+ARIADNE: BOKIJT MmaTpuyHbie 9aN1eMeHTbI

generator level: ~ 4 mnpg.
detector level: ~30 maH. (1 event ~ 1 min.)
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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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