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Photon-induced collisions at FCC-ions

m Electromagnetic ultra-peripheral collisions (UPC): b_. >R +R_
m HE ions generate strong EM fields from coherent emission of Z=82 p's:

E photon-proton,nucleus colls. photon-photon collisions
Z
Z1e —
VI = v
Z
m Huge photon fluxes: m Beam-energy dependence:
o(y-Pb,p) ~ Z? (~10* for Pb) larger than p,e* Photon luminosities

o(y -y) ~ Z* (~5-107 for PbPb) larger than p,e* increase as «log®(vs)

m Quasi-real photons (coherence): Q ~ 1/R~ 0.06 GeV (Pb), 0.28 GeV (p)
m Max. FHC yenergies: o < @y = % ~ 600 Gev'(Pb-beam), ~ 17 TeV (p-beam)

PbPb: Vs ~ 1.2TeVv Vs ~ 7 TeV
pPb: Vs ~ 6TeV Vs ~ 10 TeV
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m Max. FHC y v,y N c.m. energies:




v-Pb physics at FCC-ions

FCC-ions meetg, CERN, Nov'l5

pypp~ 10 TEV

m QCD: Low-x PDF & saturation in
proton /nucleus via photoproduction:

- Inclusive dijet, heavy-Q (also t-tbar)
- Exclusive QQbar

Effective lumis up to W
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QQ 1p,YPb

" Ultra-peripheral GG: Nuclear DIS & DY data: ~2 orders of magnitude below LHC
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v-y collisions at FCC-ions

m Electromagnetic ultra-peripheral collisions (UPC): b_. >R, +R_
m HE ions generate huge EM fields (10** T) from coherent action of Z=82 p:

Z m Huge photon fluxes:
Ze [|—» o(y-y) ~ Z* (~5-107 for PbPb)
N P _ X larger than p,e*
i Z,0 - m Beam-energy dependence:
voe Photon luminosities
£ increase as «log3(v's)

m Quasi-real photons (coherence): Q ~ 1/R~ 0.06 GeV (Pb), 0.28 GeV (p)

m Maximum vy energies (FCC): ® < ®ux & % ~ 0.6 TeV (Pb), ~ 18 TeV (p)
System | /Sy Lag - At vy Wmax \/W
(TeV) (per year) (x10%) (TeV) (TeV
DP-p 100 1 b1 53. 17.6 35.2
p-Pb 64 1 pb—1 33.5 0.95 1.9
Pb-Pb 39 5nb! 21. 0.60 1.2
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v—Y luminosity & physics at FCC-ions

m ‘Low masses”: x4 higher effective lumi than at LHC-5.5 TeV
Huge stats for: yy — vy, double VM (yy — pp, J/wd/hy, YY),...
m High masses : x400 more lumi than LHC for Higgs

X700 more lumi than LHC for W+W- (anomalous QGC)
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Y-y example: Light-by-light scattering

[DAE & G.Silveira, in preparation]
m MadGraph v5.0 MC event generator.

b.Pb b.Ph m Equivalent photon approximation (EPA):

\%/ ‘rj.il—r o-?yx;]_’]"}’ = G’(ABHA)/'}/B) = fdw]dwfy/i;(zwz
Y 3

m Photon fluxes:
p: Budnev et al. elastic FF [Phys. Rep. 15 (1975)181]
Y 72 1
A e 2~ koK) - K6 - Ki)|
p,.Pb p.Pb

m Elementary NLO o(yy —yy) from
Bern et al. [JHEP 11 (2001) 031]

m Expected light-by-light scattering cross sections & yields:

System SN Lag - At J?},X,}‘fl_,,},,}, Nf?}f}?l’cum
(TeV) (per year) [myy >5 GeV] [m~y, >5 GeV]
p-p 100 1 fb—1 240 + 24 fb 90
p-Pb 64 1 pb1 780 + 78 pb 320
Pb-Pb 39 5 nb~1 1.85+ 0.37 ub 4930
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v—y example: Light-by-light scattering

[DAE & G.Silveira, in preparation]

m Combination of LbyL signal + CEP & QED backgrounds after cuts
Pb-Pb at 39 TeV (L _ =5 nb™):

% Expected exclusive diphoton yields after cuts {E I ]\ /I ] ]\J /—\ Y
91 03 Pb-Pb {s=39 TeV, Lim=5 nb'1, n|<5.

= [ signal yy—vy N~ 4950

> CEP gg — vy TY=YY

o°

QED yy— e*e N ~ 1800

CEP—yy

(yields stacked) NQED - ~ 2000

—
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I Significance~60.
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m LbyL signal clearly observable over backgrounds (esp. high mw)
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Cosmic-rays MC tuning with FCC-ions

Equivalent c.m. energyNs,, [GeV]
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Energy [eV/particle] > ‘/SGZK~3OO TeV

X 10° extrapolation
x 10 extrapolation:
m The FHC probes ankle-energy and provides a significant lever-
arm in providing constraints for hadronic Monte Carlos for UHECR
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