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e Measurement of dijet production with a leading proton in
oroton-proton collisions at /s = 8 TeV

e Exclusive p9(770) photoproduction in ultra-peripheral pPb
collisions at /syn = 5.02 TeV

e Measurement of exclusive Y photoproduction from protons in
oPb collisions at /sy = 5.02 TeV

e Evidence for light-by-light scattering & searches for axion-like
particles in ultraperipheral PoPb collisions at /syn = 5.02 TeV

fwo 2 U



DIFFRACTIVE DIJET PRODUCTION

e First CMS-TOTEM measurement with p
tagged protons in low pile-up data at 8 TeV

jet

jet

e Dijets in CMS, scattered proton in RP.

Background: inclusive dijets in coincidence with
random RP track from pileup or beam-background proton.
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DIFFRACTIV
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e Differential cross section as a function of t and &
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e Ratio of diffractive to inclusive dijets as a function of x.
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EXCLUSIVE RHO

e Exclusive vector meson photoproduction Pt

in ultra-peripheral pPb collisions (5.02 TeV)
Yo —> p9(770)p in mi+1- decay channel

e Kinematics and event selection:
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EXCLUSIVE RHO

 Invariant mass and cross section as function of W,
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EXCLUSIVE RHO

e Cross section as function of |[t|:

-1.2 < y(n*r’) < 0.0

5 pPb+Pbp 16.9 ub™ (5.02 TeV)
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e Fitb versus W,:

b= by+2a In(2)?

Pomeron slope:

CMS: o' = 0.48 £ 0.33 (stat) £ 0.12 (syst) GeV-2
ZEUS: o' = 0.23 £ 0.15 (stat) £ 0.11 (syst) GeV-2
Regge theory (soft Pomeron): &' = 0.25 GeV-2
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EXCLUSIVE Y

e Exclusive vector meson photoproduction P

in ultra-peripheral pPb collisions (5.02 TeV)
Yo —> Y(nS)(n =1, 2, 3)p in u+u- decay channel

e Kinematics:

ot > 3.3 GeV,; Di-muon system: 0.1 < pt< 1 GeVand |n| < 2.2.
exclusivity: no extra charged particles with pt > 0.1 GeV & no activity in HF
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e Backgrounds:
QED: yy —> u+u-
oroton dissociation

Events/0.08 GeV
N

(semi-exclusive)

inclusive
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EXCLUSIVE Y

e Cross section as function of pt2 and Wop:

Perform exponential fit: 10* CMS pPb 32.6 nb' (5.02 TeV)
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Data sensitive to signs of saturation: new constraints on the evolution of gluon density at low x.
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LIGHT-BY-LIGHT SCATTERING

Pb Pb® Pb Pb® Pb Pb®

e Elastic yy —> yy scatering \O:a/ \Q:/

in PobPb collisions at 5.02 TeV o o /ij-i\ ) Py ;

fundamental QED/QCD process ” " P "
difticult to observe due to very small O(a#) cross section

sensitive to BSM physics (loop contributions, axions)

e Event selection:
Two back-to-back photons: Er > 2 GeV and |n| < 2.4.
Pyy <1 GeV, myy > 5 GeV
Exclusivity: no tracks, no extra neutral activity.

o BaCkgI’OUHdSZ CEP: gg —> yy and QED: yy —> e+e-

f W 0 1 arXiv:1810.04602 &



LIGHT-BY-LIGHT SCATTERING

e Signal selection Ay < 0.01:

PbPb 390 ub™ (5.02 TeV)
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ATLAS in a similar region: 13 candidates, expected

background of 2.6 £ 0.7 events. NP 13 (2017) 852
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LIGHT-BY-LIGHT SCATTERING

e Exclusion limits on Axion-Like Particles (ALPs):

Y ¥
4 possible narrow resonances in
-------- YY mass spectra
¥ ¥

Light-by-light scattering events treated as background.

PbPb 390 ub™ (5.02 TeV)
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SUMMARY

e Diffractive dijets with proton tag measured for the first time at
the LHC at 8 TeV

e Results on exclusive vector meson photoproduction in pPb
collisions at 5.02 TeV tor p9(770) and Y(nS)(n = 1, 2, 3):
new input to constrain gluon densities

e Measurement of light-by-light scattering: set new limits on
axion-like particle production

https://cms-results.web.cern.ch/cms-results/public-results/publications/FSQ/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FSQ/index.html
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