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INTRODUCTION RESULTS

The large fraction of the collisions at the Large Hadron Collider are diffractive events [1], |2, connected to The resulting hadron level forward rapidity gap cross section shown in Fig. 2 is compared with EPOS-LHC,
the fundamental parts of QCD. QGSJET I1I-04 and HIJING v2.1 predictions.

Such events are caused by pomeron (IP) exchange. Pomeron exchange refers to t-channel exchanges of states

CMS Diffraction-enhanced pPb 6.4 ub™ (8.16 TeV)

that carry the quantum numbers of the vacuum. - T Hadron level | | |

The diffractive one characterized by the large gaps in the pseudorapidity distribution of final-state particles, E 'IEEE antZ_?”,f:tf%%r VoV and & < 6 6oV / bin Pptyp

usually measured in the most forward region of detectors. For the hadron-nuclear diffraction processes the 3 107 AEPOSLHC 2 fies, I\fI’Jc-)Or]); Ereua < 134 GeV /b - 10°

special Gribov inelastic screening contributionscan be involved. Also, diffraction is relevant for the modeling ° ot QGSJETII

of cosmic ray showers. O 17 e T eoe00e® o O

The presented CMS analysis |3] was done with the forward rapidity gap studies at /snn = 8.16 TeV with ol ° . || 110

the CMS detector at the LHC at CERN. The previous forward rapidity gap cross section measurements 4, L A s, ;

at the LHC were performed in proton-proton collisions by the ATLAS [1| and CMS |[2| Collaborations l R s 4 alf S W A

at a center-of-mass energy of 7 TeV, and the previous proton-nuclear difiraction studies was made at a i v I

center-of-mass energy of 29.1 GeV by HELIOS [4]. i I T TG | < S S It
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The cross section measurement of diffractive proton-lead collisions based on finding a rapidity gap forward ég -, 4 S i NE

detector region (FRG, An™) was done with 6.4 ub™! of data collected in 2016 [3] by the CMS detector [5]. N S AT S $ oy

Electromagnetic interactions in ultraperipheral collisions have a non-negligible contribution in events with 107 ElS 4 107

forward rapidity gaps on the side of the outgoing nucleon. S S S E— ‘Q;A‘H‘Fo‘ I S S E— 'gA'n’F

Figure 1 shows the Feynman diagrams and schematic topologies of single diffractive pomeron-lead (IPPb)

and pomeron-proton (IPp) processes. Figure 2: Top: the hadron level cross section distribution with no energy deposition in the 3.14 < |n| < 5.19

region adjacent to FRG for the CMS data |3| (red circles), and the predictions of the EPOS-LHC (blue triangles),

Pb X “ ZAXis ¥ Pb Pb “ ZAKs ¥ QGSJET II (orange squares) and HIJING (green diamonds) MC generators. The distributions are shown for the
. P <P Por y P > << \Pb IPPb (left) and IPp topologies. Bottom: the ratios between generator predictions and CMS data.
HF- T e HE | T . .y C e .
p p An p X An For both IPPb and IPp topologies the MC generator predictions of the FRG distribution differs from the
o | o | CMS results. For the IPPb case, the predictions by EPOS-LHC and QGSJET cross sections underestimate
Figure 1: Top: schematic diagram of pPb events with large rapidity gaps for IPPb (left) and IPp or vyp (right). the data by factors ranging from two to four, respectively. The shapes are similar. The HIJING shape falls

e

Bottom: topologies of the events. The blue and red cones indicate the products of diffractive dissociation for the
lead ion and proton, respectively. The measured rapidity gaps are marked with green arrows. The figures taken

from Ref. [3].

at large FRG sizes contrary to the trend in data.
The large difference between obtained data and the MC predictions for the IPp case can be described by
the vp contribution, which is not present in the MC predictions, as shown in [6], |7].

In the analysis, the phase space within the pseudorapidity region |n| = 3.0 is divided in 12 bins and the
rapidity gap is calculated from |n| = 3.0, with the absence of signal in the region adjacent to the FRG region
3.14 < |n| < 5.19 0 .
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