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Forward Jet Physics el

'pynna omsuku NMMAP® B8 CMS B 2013 r.:

pynna MNAP-UTID-UAU
AapoHHble cTpyu noa manbiMmu yrnamum (Forward Jets)
* Mouckmn bOKI1-acphekToB B 2-CTPYUHbLIX npoueccax
* Mouckun Z-VBF (cnuaHue EW BeKTOPHbIX O0O30HOB)

* Mouckun 6o3oHa Xurrca CM B npouecce VBF

* Moucku TaxernbiX pe30HAHCOB B 2-CTPYMHbIX npoueccax
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CopepxaHue

'pynna NMUADP-UTID-UAU

* Mouckn bPKIl-acpchpekToB B 2-CTPYUHbLIX nNpoueccax:
- K-cbakTop npu 6onbwnx nutepeanax Ay EPJ C (2012)
- a3nMyTaribHble gekoppensauun npu bonblwunx Ay
CMS-PAS-FSQ-12-002 (anpenb 2013) ctatba npe-CWR
- 2-cTpynHbIN K-hakTtop ¢ BeTO Ha Aon. CTpym

* Monckun Z-VBF (cnuaHmne EW BeKTOPHbIX OO30HOB):
2 nenTtoHa + 2 ctpyu JHEP (2013)

* Mouckun 6o3oHa Xurrca CM B npouecce VBF
* MMoucKun TaXenblX pe30HaHCOB B 2-CTPYMHbIX npoueccax
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Y NMonckn BPKI1 B 2-CTPYyNHbIX npoueim a

Kypaes, Jlunatos, ®aguH (75-77); banuukuin, llnnatos (78) - BOKIJI:
KX[ B npeaene BbICOKNX 3HEPrni (MynbTU-PEIKEBCKNN npeaen)

BOKJ1 gna 2-ctpynHbix npoueccos: exp[asAy] <- strong |Ay|-effects !

A. Mueller, H. Navelet (1987). makcMmanbHO pa3aerieHHble Mo ObICTPOTE napbl CTPYH
V. Kim, G. Pivovarov (1996): nHKN3nBHbIE Napbl CTPYW

Teop. K-gpaktop -> «K-ghaktop»
BopH. ceveHne -> cevyeHme NpoLEeCCoB rae Tofbko 2 ctpymn ¢ pT > pTmin

2-CTPYNHbIN (MHKNIO3NBHLIN) «K-dbakTop»:
OTHOLUEHME CEYEHMN (MHKITIO3UBHBIX) Nap CTpymn
K CEYEHMIO «OKCKITH3MBHbIX» Nap CTpywn (Tonbko 2 ctpymn ¢ pT > pTmin)

CMS: pT>pTmin=35TaB Dbarrel: |y| <3, HF: 3<|y| <4.7
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CMS, pp, /s =7 TeV
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OaHHble CMS: 2-CTPYUHbIU K-cbaKTopMIllIll-
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Abstract A study of dijet production in proton—proton col-
lisions was performed at /s = 7 TeV for jets with pp >
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-CTpyitHbIA “K-thakTop”: CPaBHEHMe (

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 |Ay|-effects (color coherence, polar angle ordering) !

BE®KIT MC reHepaTtopbl cobbiTnn (LLA + aniemeHTbl NLA):
CASCADE 2. CCFM
HEJ+ARIADNE: B®KJ1 maTtpnyHbie a5ieMeHTb

generator level: ~ 4 mnpa.
detector level: ~ 30 mnH. (1 event ~ 1 min.)
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Forward Jets: 2-CTpyuHbIe npou,ecc:'

kt-factorized differential cross section

do

/ dlky1|dlkyz|dys1dys2

Ky1,@Qs1,XJ1

v

Ky2,®u2,Xy2

with ¢(kJ2,XJ2,k2) = deQf(Xz)V(kz,Xz)

%3

= /d(pJ1d(pJ2 /d2k1d2k2

x O(ky1,xX01,— k1)

f

x G(k1,k2,8)

x P(ky2,Xy2,k2)

PDF

Xy = '—b%e‘”
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2-CTPYUHbIe asnmyTanbHble Koppensy

B .
(O, Prmin) = 55 1+ 2 A Ca(DY, prmn) - cas(n(p - Df))]

n=1

} ds
s d(Df )

Cn(Dy, prmin) = feos(n(p — Df ))I, where Df = f; - f;

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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%ﬂ Forward Jets: 2-cTpyWHbIN K-Cba'(z'

2-CTPYWHbIW TpuUrrep ansa nepegHen obnactu (HF- n HF+):
X0Ts 6bl N0 ogHou cTpye B KaxxgoMm HF (-3 <yuny>3)upT >1513B

O PEKTUBHOCTL TpUrrepa:
PT >pTmin =30 aB: > 94%
pT >pTmin=35T3B: >99% !

[aHHble 2010 r.:
HCAL: 33 HO-1
HF-HF+ (Double-Jet-U15 Trigger): 5n6-1 B 150 6onbLwe!

[Mpobnema: Hy>kHO HamHoro bosnblie MC cobbiTun anga nepegHen obnactu (> 150x)
[ToniHoe moaenupoBaHne CTpyuUHoOro cobbitua B getektope CMS: 1 MuH
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CMSNs=7TeV,[ Udt=5pb™
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[MepBoe ykasaHune Ha BOKJl Ha LHC !?
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Forward jets: 2-CTPpyUHbIe Koppenﬂuﬁm-

- AsumyTanbHble gekoppensauun: CMS Analysis Note: CMS-AN-12-293
CMS Physics Analysis Summary (CMS PAS, 2013)
“Dijet azimuthal decorrelations at large rapidity intervals between
jetsat Vs =7 TeV” MepBoe ykasaHue Ha BPKJT Ha LHC 1?
rotoButca ctatbsd CWR (aHBapb)

HoBble Habnogaemble:

- K-dpakTop ¢ BeTO Ha gononHuTernbHble CTPpyn anga “exclusive” events:
pTveto = 20, 25, 30 GeV
(in progress)
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Electroweak Z-production: MHTepcbepzm

OpaunHakoBble HavarbHblE N KOHEYHbIE COCTOSHUS:
nHTepdepeHuns mexagy QCD n EWK Bknagamu

QCD Z+2j

graph 3
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Electroweak Z-boson production: measurem_M]_

“Measurement of the electroweak production cross section of the Z boson
with two forward-backward jets in pp collisions at Vs = 7 TeV”
CMS-PAS-FSQ-12-019

2 leptons + 2 forward-backward jets (lljj) L=5 Fb-1
NHTepepeHuns mana npu |y*|<1.2
myy > 50GeV, pJT > 25GeV, ‘77]| < 4.0, m; >120

EWK

Omeas, uytee = 154 £ 24(stat) & 46(exp.syst.) & 27(th.syst) + 3(lumi) fb

Teopuna SM: ~ 166 Fb (with NLO QCD)

HCP-2012, Kyoto, Nov. 2012
- NnepBoe HabntgeHne anektTpocraboro obpasosaHuns Z Ha LHC!
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Electroweak Z-boson production (Z-Vﬂﬂ_

“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”
JHEP 10 (2013) 062

-nepBoe HabnogeHne obpasoBaHus Z B anekTpocnabbix npoueccax Ha LHC!

- camoe mMmarnoe namepeHHoe cevyeHue Ha LHC!
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CMS i 1l
= Forward dijets at 14 TeV: resonance seW
Dijets vs rapidity interval VK, V. Oreshkin(2011)

M, =1 TeV, 1.5 TeV, 3 TeV 14 TeV 300 fb1
dijet mass > 9 TeV, pT > 100 GeV LO GLAPD
dijet mass cut: BFKL suppressed
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Koncpepern NG

[TneHapHble goknagbl (2013):

- “‘HS’13” Beicokme Tatpbl, CnoBakusa, 30 nions - 4 nons, 2013
B.A. OpeuwkuH, B.A. Myp3uH, B.T. Kum, A.E. IBaHoB

- «Small-x & MPI@LHC’2013», AHTBepneH, benbrua, 1- 6 gekabps, 2013
B.T. Kum

LLikona NMAP, CERN Education Week

Career Committee CB (B.Kum)
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—l'pynna dounsnku NMNNAD® B CMS 2014 r:

- asaumMyTarnbHble geKoppensuumn 2-cTpym (ctaTbs)

- K-¢pakTop ¢ BeTO Ha gononHutenbHble cTpyu (PAS u ctatbf)
- VBF Z-6030H npu 8 TaB (cTaTbA)

- 6030H Xurrca B VBF npu 13 TaB (noarotoBKa K aHanu3y)

- 2-CTpynHble pe3oHaHcbl npu 13 TaB (noarotoBka K aHanu3ay)
-Low Luminosity run 13 TaB: February-March 2015

Mpobnema: Upgrade CMS PNPI Tier-2? 29 TB ->200TB ?
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2012:

- K-dpaktop: EPJ C 72 (2012) 2216
2013 - asuMyTanbHbIe geKoppenauun:
CMS-PAS-FSQ-12-002 (Apr 2013), rotoBUTCS CTaTbA

[lepBoe ykasaHune Ha bPKJ1 Ha LHC !?
- K-dbakTop Cc BeTO: BegeTcsd aHanus

-EWK Z @7T3B: JHEP 10 (2013) 062

-nepBoe HabnogeHne obpasoBaHus Z B anekTpocnabbix npoueccax Ha LHC!

- nogrotoBka K 13 TaB: 6030H Xurrca VBF, Taxenble rpaBUTOHbI

2014: Tpu ctaTtbm: Z-VBF npu 8 TaB , AQl, K-chakTop ¢ BeToO

Ceccus YueHoro Coseta O®PBDI, NMUAD, 24 gekabpsa 2013 B. T. Kum MNADP@CMS 20



