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Onpepaenexne

Onpegenetne (TeopeTnyeckoe)

[dundbpakumoHHoe paccesiHne - Heynpyroe COyaapeHne npu BbICOKNX SHEPIUsX C
ObOMEHOM BaKyyMHbIMUN KBAaHTOBLIMU HUCNAMU.

Onpegenerve (NpakTnyeckoe):

[dundbpakumnoHHblie coymapeHns xapakTepusytoTcst bosiblwnmn nposanamm B
pacrnpeaesieHnsiX MHOXXECTBEHHOCTM 4acTuu, No beicTpoTe.
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Rapidity Gap

: M3
MX:Zmiy fx:T
1

MakcumansHas Besm4nHa
rapidity gap An ~ —Iné

— In5
Ymax = /”m,,

[ns p — p coygapeHwnii Ha aHeprum
13 TeV: Ymax = 9.5.

dn/dy
P
In (1/8) / \
U A - 21n(Mx/mp)
) diffractive sytem X ]
=Ymax Ymax

21n (Vs/myp)

>
y



B
W7
a2
AN |
|[ s
1 «
oS I J
-
4 S B

IP5
Longitudinal view




Oetektop CMS (Run 2, 3)

CASTOR

Run 2 Run 3
o TosbKO C OTpMUATENIbHOW CTOPOHBI

x OTcytcreyer !
o Acceptance: -6.6 < < —b.2



Oetektop TOTEM(Roman Pots) & CT-PPS (Run 2, 3)

o
o | = = [HE ﬂ} HI =M i A | o
e Sector 45 (left arm) - Sector 56 (right arm) s

TOTEM(Roman Pots) & CT-PPS!

o C oboux cropon ot CMS
o Acceptance: VIameHsieTcs

Hetektop CT-PPS cnocobex paboTaTe npu Boicokoit ceeTumoctut BAK ¢ BbicokuM
pile-up (Bnnote go < 30).

1CT-PPS: CMS-TOTEM Precision Proton Spectrometer



HekoTopble pe3ynbTaThl

HekoTopblie ceexxune pesynbtatsel 3a 2018 rog;

o CMS-PAS-FSQ-15-006 (OtnpasneHo 8 Eur. Phys. J. C)
Measurement of the energy density as a function of pseudorapidity in proton-proton
collisions at /s = 13 TeV

o CMS-PAS-FSQ-12-033, TOTEM-NOTE-2018-001
(MpepacTaBnero Ha koHdepeHuun QCDDIFF18, Workshop on QCD and Diffraction)
Measurement of dijet production with a leading proton in proton-proton collisions
at /s = 8 TeV

o CMS-PAS-FSQ-12-001, Eur. Phys. J. C 78 (2018) 242
Study of dijet events with a large rapidity gap between the two leading jets in pp
collisions at /s =7 TeV



Energy Flow density in pp at v/s = 13 TeV

Ob3zop

o WN3meperue energy flow npu:
5 3.15 < || < 5.20 n —6.60 < < —5.20
o Lenb: NpoBepka Moaeneii KOCMUYECKMX Ny4del N rMNOTe3bl NpeAeNbHO
dparmenTauun
o Kareropun cobbiTuii:
Heynpyrue (INEL)
He oanHounas gudpakums (NSD)
OgwnHounas gndppakuus (SD)
CobbITnsi npegensHoli hparmeHTaLum

© © 0 o

o [lanHbie: p-p coyaapenus ¢ y/s = 13 TeV B peXxume yMeHbLLEHHOl CBETUMOCTM



Energy Flow density in pp at v/s = 13 TeV

Energy Flow

c(n)

o Onpepnenenne: ¢ _n = Nevt ZE,

o PakTop Koppekuun c(1n) CNYKUT A5t NEPEBOAA UBMEPEHUN C AETEKTOPHOIO Ha
reHEPaTOPHbLIA YPOBEHD.

o [na cpaBHeHusi ucnonb3yercs 4 Mogenm reHepaTopoB.
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Energy Flow density in pp at v/s = 13 TeV

Pe3yanaTb|: CpaBHeHI/Ie C MoAeNAMN KOCMUNHECKOTO N3JTyHEHNA
o Hwu ogHa n3 npeacTaBAEHHbIX MOAENEN He OMUCLIBAET AaHHbIE

o Haunbonbliee paznuune ans cobbITnii ognHo4HOR andpauun
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Energy Flow density in pp at v/s = 13 TeV

PesynbtaTthli: CpaBHerue ¢ Pythia
o Mogens CUETP8S1 nonHocTbio onucbiBaeT gaHHbIe

0.06 nb™ (13 TeV) 0.06 nb™ (13 Tev) 0.06 nb™ (13 Tev)
T

Pythiag CUETP8M1 (MPI ON)
Pythiag CUETP8M1 (MPI OFF)
Pythia8 CUETP8M1+MBR
Pythia8 CUETP8S1

Total exp. unc.

Pythias CUETPEM1 (MPI ON)
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Pythia8 CUETP8S1

[ Total exp. unc.
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Energy Flow density in pp at v/s = 13 TeV

Sl T RN RN LA

8 = CMS Data

=t S Ry [MnoTesa npenenbHoOl bparMeHTaumm
.'-'5‘_ L :gisligs\iﬂev

(pacnpegeneHus cTpemsaTcs K npeaensHoMYy )

o [mnoTe3a npeackasbiBaeT HE3aBUCUMOCTb ET
oT aHepruu B6Au3N 1 = (1) — Ypeam) = 0

QGSJETIL04 900 GeV
------- EPOS-LHC 900 GeV
—— QGSJETII.O4 7 TeV
-------- EPOS-LHC 7 TeV
— QGSJETII.0413 TeV

] o Wamepero Et (ET = E - cosh(n))

| "‘ EPOS-LHC 1‘3 Tev

o [lonyyeHHblii pe3ynbTaT cornacyeTcs ¢
gld - ‘—19‘ - ‘—8‘ - ‘—‘7‘ - ‘—6‘ - ‘—‘5‘ - ‘—‘4‘ . ‘—‘3‘ - ‘—‘2‘ - ‘—‘1‘ ‘ 0 r HOTe30|7|
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Dijet production with a leading proton in pp at /s = 8 TeV

P

o p; > 40 GeV, |n| < 4.4, £<0.1,0.03 < |t] <1 GeV?
o Otbop cobbiTnit:
o CMS: 2 ctpyu.

jet

b
o TOTEM: lNpoToH.
P P
@ 180CMS+TOTEMPreInmmar 37.5nb™ (8 TeV) o CpaBHeHme g CprVI n npOTOHa
5 ol i f ¢f = L(EEP)
Li E —_— :OV\:\;\IIG/PZ:;\EA)G Z2 mixed with ZB E CMS \/7
ST E BbibpaHHble cobbitus: Ecpys — EToTEM < 0
120f nl" <44 4
w00 : ] o Background:
wor . o CMS: VnkntosneHble gugxetsl (napa crpyii)
or o TOTEM: MHOXeCTBEHHOE CTOIKHOBEHUE NN
a0F
b rasio OCHOBHOIO MyuKa.

BTS00 01 02 03 04

CMS ETOTEM



Dijet production with a leading proton in pp at /s = 8 TeV

do 2,
dt (nb/GeV?)

Data/MC ~ MC/Data

1o CMS+TOTEM Preliminary 37.5nb™ (8 TeV]

—e— Data

—— POMWIG (<8?>=1)

-.=.- POMWIG (<S7> = 7.4%)

— - PYTHIAB 4C

“““ PYTHIA8 CUETP8M1
PYTHIA8 DG

— Exp.fitb = 6.6 + 0.6 GeV 2

01 02 03 04 05 06 07 08 09

-t (GeV?)

PesynbTaTh!:
pX
9jj

o = 21.7 + 0.9(stat) *35(syst) & 0.9(/umi) nb

3aBUCUMOCTb CeYeHns oT t:
Ons pervona 0.03 < |t| < 0.45 GeV2:

o do/dt oc exp= bl
o b= 6.6+ 0.6(stat) 5 a(syst) GeV—2

(Pesynbtatel CDF: b=5—6 GeV2)
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Dijet production with a leading proton in pp at /s = 8 TeV

Pe3ynbtaTthi:
= E:MS+TOTEM Preliminary 37.5nb" (8 Tev)
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Dijet production with a leading proton in pp at /s = 8 TeV

1 CMS+TOTEM Preliminary 37.5nb™ (8 TeV)
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Pe3ynbtaTthi:

OTHoweHne AndPaKUNOHHBIX AUIXKETOB K
NHKIKO3NBHBIM
o R=(af"/A&)/0y =
0.025 £ 0.001(stat) 4 0.003(syst)
o Cpastenne c ganHbivu TEVATRON (1.96 TeV):

OTtnunumne ~ 3 pasa us-3a bonbluero Bkaaga ot
nepepaccesiHus.
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Dijet with a RG between jets in pp at /s =7 TeV

OT1bop cobbITnii

ﬁtz (sTOpOiA CTPYM):

o 40 < P < 60 GeV
GAP o 60 < p? < 100 GeV
o 100 < p? < 200 GeV

o Jlngnpywwne cTpyn pasgeneHbl NpoBaaoM:
1.5 < || < 4.7

jet °

jet
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Dijet with a RG between jets in pp at /s =7 TeV

Pl = 60-100 GeV 0.41 po’ (7 TeV)
2 r CMS —4- Data
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Pe3ynbtaTthi:

MHO>eCTBEHHOCTb 3aPAXEHHbBIX HYaCTul A1
| <1
o [aHHble npeBbiwatoT npeackasavus PYTHIA6
(JInanpytowumii nopsigok ArJ1AI)
o Onuceisatorcs HERWIG (BPKI ¢

norapumMuyeckoil TouHocTbio?, Mogenb
Mionnepa-Tanra®)

LL BFKL
bMueller-Tang model
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Dijet with a RG between jets in pp at /s =7 TeV

Pe3ynbtaTthi:
— 5
o\v F % DO(Vs =063 TeV)
~ 45 1.9 < "% < 4.1, Cone (R=0.7)
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.'E 4? © Dﬁ(\'s:t‘jz.ETer ) .
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a o . WS (15 =7 TeV) BblaesnieHHbiM RG k obuiemy konmyectsy
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p e
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Dijet with a RG between jets in pp at /s =7 TeV

Pe3ynbtaTthi:
1 8pb’ (7 TeV)
3;"1 ¢ Data CMs
s I EEI (|S7 = 0.7%)
£ 1 EEI (MPI, |s=|_1
E 1 EEWRliSiomse l CpaBHeHune C TeOpeTU4eCcKnMm
Woel
8% npeckasaHusMy
T ++ o icnonb3osaHbl npeackasanus Ekstedt, Enberg un
04 Ingelman, octoeanHble Ha NLL BFKL ¢ Tpems
i NPEANONOKEHUAMN O BEPOATHOCTU BbDKNBAHNN
0.2—
[ et e i . g . 1 .
e ot e nposana beicTpoTsl (S, gap survival probability):
poa b b b b b b | |

OD 20 40 60 80 100 120 140 260 ITBU ~
P (Gev) o TpebytoTca ganbHeirwune ynydieHns S.




BbiBoabl

BbiBoabl

o lNpepctaenenbl gaHHble aHanuzos CMS no andpakumnorHbim npoueccam 3a 2018
rog.

o Obuwas TeHAEHUNA: HET HN OfHON TEOPETNYECKOWA MOAEN, COCODHON MOSHOCTbLIO
onncaTb NpeAcCTaB/eHHbIE NPOLECCHI.

o Otnunune ganHbix CMS BAK no cpaehenuto ¢ gaHubimu TEVATRON obbsicHsitoTcs
BK/1aJJOM MHOFOKPaTHbLIX MOMEPOHHBIX MEPEPACCESHUIA.

o CMS siBnsetcs npekpacHbiM nNpubopoM asist UsydeHust AndpaKLNOHHbIX
npoueccos, B ocobeHHocTu nocne obveanHerus g cuctemy CT-PPS.
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Cnacunbo 3a sHumaHuel!
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