Diffraction at the LHC

Results from TOTEM, CMS and ATLAS

at 0S /arytR 0F2NJ GKS ¢ht¢
91l 6@l a | YADBSNAEAGES

ISMD 2013, Chicago
September 17, 2013




Introduction

Table of Contents

Alntroduction

T> T I o o I>

RS- AN |S\MD'13 Chicago




Introduction

Event classification
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Introduction

Forward detectors at TOTEM & CMS
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Forward detectors at ATLAS
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(OISl INEE SO hEIs Elastic crossections

TOTEMDIfferential elastlc crossections
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Crosssection measurementifslcINe o I=Ialilo] gk

TOTEM: Total crosgction measurements
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Crosssection measurementfigitsle[ii=loN{e]#

ATLAS: Integrated cressction for,
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STl CReliiigtaife)] TOTEM results

Soft single diffraction at TOTEM

ARapidity gapg— | |) determines diffractive mas$( , )
o] wes Vom e
— , amn 5
T2 T1 T1 T2 \‘_‘ T2 T1 1 T2 !
m S=Ap/p ﬁ
RP 1 RP RP &L Y RP
[In rll] Dmg&ﬂ "1 n:| I j“"“ " m h, .l
i s __ —=m ' Y- o
| | N
P e
AEvent classification based on tracks in T1 & T2, proton in RP
SD class Configuration 14 [GeV] K A
Low mass 1 RP + oppl2 3.4¢7.0 2407 ¢ 10°
Medium mass 1 RP+ opp. T2 + opp. T1 7.0¢ 350 10 ¢ 0.0025
Highmass 1 RP + opp. T2 + same - 3501100  0.0025¢ 0.025
Very high mass 1 RP+ both T2 1100¢ X 0.025¢ X

RS- AN |S\MD'13 Chicago 11




STl CReliiigtaife)] TOTEM results

TOTEM results on soft single diffraction
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STlple]CReliiigtaife); Dijets with CMS

Diffractive dijets at CMS
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Dle]Ule][NelliiEzteiife]g Double diffraction

Soft double diffraction at TOTEM

AParticle in both T2 arms, no T1 tracks
03T1 + 2T2 topology T T T

Pseudorapidity range: 4.6.5, i.e. 3.4 <M < 8 GeV
_
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ABackground estimation: K \l
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Non-diffractive: MC prediction based o821 + 2T2
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Dle]Ule][NelliiEzteiife]g Double diffraction

TOTEM results on double diffraction

ACrosssection result;, s g8 PPO CYy A
APYTHIA:® v WwAPHOJER ip A

ATwo—  regions: 4.75.9 (a) and 5.%.5 (b)
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ACERNPHEPR2013170: arXiv:1308.6722

ALargest source of uncertainty: tracking, reco. to generator transformation

Almprovement expected with 8 TeV dgiaith CMS)
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Double diffractiorf®VISESIIIES
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SD & DD crossections at CMS
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(o=NhligzINeliiccteile]y TOTEM results

Central diffraction at TOTEM

AEvent topology (2RP+T2):

ATwo rapidity gaps— , ands— , , thusD
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ABeam halo negligibleo p p
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