Jet, vector meson and photon production In
pA and AA colhsmns~ In CMS
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Outline

» Search for new physics in light by light
scattering
» Study of the lead wavefunction
* pPb => J/y
* pPb => Dijets

* pPb=>Z

* pPb =>W
* pPb => Top
* YPb => J/yp




Light by light scattering in PbPb

CMS CMS Experiment at LHC, CERN
Data recorded: Sun Dec 6 004848 2015 IST

——— Run/Event: 263349 / 34660376
Lumi section: 340
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Light by light scattering in PbPb

PbPb 390 ub™ (5.02 TeV)
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Limits on Axion Coupling

PbPb 390 ub™ (5.02 TeV)
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Comparison of limits to other results
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pPb => prompt J/yp

pPb 34.6 nb™", pp 28.0 pb™ (5.02 TeV)
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http://dx.doi.org/10.1140/epjc/s10052-017-4828-3

pPb => prompt J/yp
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Dijets In pp
and pPDb

55 < pi"e <75 GeV

’_{

L 75 < pj"e <95 GeV

55 <p7®<75GeV [ 75< p3® <95 GeV

(27.4pb™)
C M S FE = 5.02pTeV

anti-k; R = 0.3 jets
p,,> 90 GeV, p,,> 20 GeV
Adﬂ1 ,> 2n/3 |

= Data CT14
[ Syst. uncer. m MMHT14

95 <p™ < 115 GeV

]
=

pive > 150 GeV =

CM S pPb (35nb™)
Vs = 5.02 TeV

anti-k; R = 0.3 jets

P> 90 GeV, P> 20 GeV

A, > 2n/3 ’

pp NLO pQCD: CT14

= Data mDSSZ
[ Syst. uncer. m EPS09
mnCTEQ15

95 < p™° < 115 GeV

F pave > 150 GeVa
- = =



http://dx.doi.org/10.1103/PhysRevLett.121.062002

Ratio of in dijets in pPb/pp
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Comparison of pPb/pp to theory
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http://dx.doi.org/10.1103/PhysRevLett.121.062002

Effect of dijet data on EPS16
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34.6 nb™ (pPb 5.02 TeV)
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pPb 173.4 nb
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pPb 173.4 nb” ISy = 8.16 TeV
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Observation of top in pPb

pPb (174 nb™, s\, = 8.16 TeV)
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Observation of top in pPb
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Ultraperipheral PbPb =>J/yp
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—e— CMS data
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Pb+Pb — Pb+Pb+J/y 159 ub™' (2.76 TeV
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Nuclear gluon density

V. Guzey, et al.

CMS
ALICE
LTA+CTEQ6L1

1073 1072



https://doi.org/10.3103/S1062873815070138

Summary

* Photon-photon studies are competitive channels
in searches for new physics at the LHC.

* A wide range of data is now probing the lead
wavefunction and being used to constrain PDFs

* Moving forward, | hope theorists and
experimentalist can collaborate to measure the
power spectrum of fluctuations in the nucleus.
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Cold Matter Studies

CMS Experiment at LHC, CERN

Data recorded: Thu Nov 26 00:39:30 2015 CET
Run/Event: 262620 / 11202709

Lumi section: 217

OrbiUCrossing: 56785710 / 3145
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Exclusive photoproduction of rho

pPb+Pbp 16.9 ub™ (5.02 TeV)
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