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VELO sub-detector
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Veto (7 TeV)
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Herschel: High rapidity
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Scintillators and PMTs
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Backward Stations

Installation finished in 2014

R. McNulty, CEP at LHCb 8



Veto (13 TeV)
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LHCb Integrated Recorded Luminosity in pp, 2010-2017

2017 (554251 TeV): 1.74 b + 0.10 Mo 2012
2016 (6.5 TeV): 1.67 é =
2015 (5.5 TeV}: 0.33 1
2012 (4.0 TeV): 208 1 NG
M RASTeVE 111 &

2010 (25 TaV): 004 ™

pp data-taking

Integrated Recorded Luminosity (1/fb)

LHCb Average Mu in p-p in 2017

%2.5_ .
2
Average number |
of interactions :
per beam-crossing ="
in 2017
97;0' = I58()0I = l5900I = l6000I = l6100I = l6200l = 00l = l64(:0

LHC Fill Number

R. McNulty, CEP at LHCb 10



lon data-taking Fixed target
Collider p-Ne 86.6 GeV
+ pA/Ap beam-beam collisions Pb-Ne 54.5GeV 0.05
+ 2013 p-Pb /Pb-prun @5 TevV  (~1nb”) p-Ne 110 GeV 05
+ 2016 p-Pb /Pb-p run @ 5 and 8 TeV (~30nb-") p-He 110 GeV 05

4+ A-A collisions

P p-Ar 110 GeV ~3
+ 2015Pb-Pbrun @5TeV  (~4ub™)
+ 2017 Xe-Xe run @ 5.4 TeV  (~0.4ub™") p-Ar 686 GeV Qe
Pb-Ar 68.6 GeV ~0.05
p-He 110 GeV 1.7
p-He 86.6 GeV ~17
CEP: p-He 110 GeV 0.07
Enhanced photon induced processes in pA p-Ne 110 GeV ~1.0
Strongly enhanced yy in AA
p-Ne 68.6 GeV ~200

(indicative luminosities)
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Sum Herschel deposits in quadrature
LHCb-CONF-2016-007
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HERA vector meson photo-production results
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J/w and w(2S) at 13TeV

LHCb-CONF-2016-00
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Inelastic background J/w

Y
dO bt
Regge theory:. —~¢ Jhp
dt
b-slope of signal is same with/without Herschel g Yg
b-slope of bkg changes (because you veto higher-pT events) >p
oy 1400 —r——— LHCb-CONF-2016-007 e 2400 pr—r—r—r—
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Consistent cross-section results with/without Herschel.
Backgrounds roughly halved using Herschel (but not eliminated.....)
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Differential cross-sections J/yw and Ww(2S)
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NLO agrees better than LO

S. Jones, A. Martin, M. Ryskin, and T. Teubner, Probes of the small z gluon via
exclusive J/¢ and Y production at HERA and the LHC, JHEP 1311 (2013) 085,
arXiv:1307.7099.

S. P. Jones, A. D. Martin, M. G. Ryskin, and T. Teubner, Predictions of exclusive
¥(2S) production at the LHC, J. Phys. G41 (2014) 055009, arXiv:1312.6795.
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Jly Jhy
9 Photo-production g g
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LHCb measure
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HERA measured power-law: 0., (W) = 81(W/90GeV)?¢" nb

Use this for W- solution (in previously measured region). LHCb measures W+
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Future Analyses
- Low mass and charm z— "
'S /A v
spectroscopy R
- New hadronic triggers selecting y%’ W a8 80 9
P P,

pions with pT>100 MeV

- Electromagnetic trigger for photons/
electrons pT>1GeV

- Ability of Herschel to suppress non-
exclusive backgrounds

- Complementarity of pp, pA, AA

- e.g. rho production
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Future Anal R e a—
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Future Analyses
- CEP production mechanisms I T EF oa
- Double pomeron exchange T N
- Photoproduction g :; s 9

- Gamma-gamma physics
- Odderon enhancements

- CEP and CEP-like final states

- Glueballs
- Tetraquarks, hybrids, exotics

- Saturation

- LHCDb has excellent low pT triggers and PID
- uM, i, KK, pp, vy, ee.
- M0, n w etc
- Exclusive reconstruction possible in low multiplicity enivornments
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Summary

- Several CEP pp measurements at 7 and 8 TeV using
muons.

- Limited by understanding exclusivity.

- New Herschel detector for Run 2.

- First measurement at 13 TeV with lower backgrounds.

- Excellent prospects for future, including hadronic modes.
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