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The CMS Precision Proton Spectrometer (PPS)

Results

PPS is a CMS subdetector, initially called CT-PPS, born as a collaborative project
between the CMS and TOTEM experiments..
The detector has been designed to extend the physics program of CMS to Central
Exclusive Processes (CEP) in the standard high-luminosity running of LHC

Observation of proton-tagged, central (semi)exclusive production of high-mass lepton 
pairs in pp collisions at 13 TeV with the CMS-PPS

First search for exclusive di-photon production at high mass 
with intact protons in pp collisions at √s = 13 TeV 

The aim of this analysis is
• Better understanding Central Dilepton Production
• Check the performance of CMS-PPS

Central exclusive dilepton production is interesting because deviations from the theoretically well-known cross section
may be an indication of new physics, whereas central semiexclusive processes constitute a background to the exclusive
reaction when the final-state protons are not measured

(Semi)exclusive dilepton production has been previously studied at the Fermilab Tevatron and at the CERN LHC, but at
lower masses and never with a proton tag. In this analysis, forward protons are reconstructed in CMS-PPS.

Conclusion

The Roman Pot alignment and LHC optics
corrections have been determined using a high
statistics sample of forward protons.

This corresponds to an excess larger than five
standard deviations over the expected back-
ground from double-dissociative and Drell-Yan
dilepton processes.

The result represents the first observation of
proton-tagged γγ collisions at the electroweak
scale. The present data demonstrate the
excellent performance of CT-PPS and its
potential for high-mass exclusive (proton-tagged)
measurements.

When two photons interact through an intermediate charged particle loop to
create two different outgoing photons, the process is known as light-by-light (LbyL)
scattering. The observation of this phenomenon has been sought after in
laboratory experiments for decades, and has been studied indirectly by the
measurement of the anomalous magnetic moment of the muon.

The LbyL scattering process, which can be studied at the electroweak energy
scale and higher in proton-proton collisions at the LHC, is of great interest
because of its sensitivity to physics beyond the standard model.

Diphoton production via photon exchange with intact 
protons in the final state.

1.Tracking Detector

a.TOTEM Strip Detectors
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2.Timing Detector

a.Diamond Detectors

b.Ultra-Fast Silicon Detector Planes 
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Dimuon (left) and dielectron (right) invariant mass. Points with error bars
indicate the measured data and the stacked histograms show the different
simulated contributions for signal and backgrounds

PPS makes it possible to determine the fractional momentum loss of the scattered
protons.

diphoton acoplanarity


