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Elastic scattering — from ISR to Tevatron: Old Trends
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* Dip vs. shoulder
* Dip position: shrinkage of forward peak
» Any further peaks at large |t| ? Wide range of predictions.

i) COMPETE)| | i I ]
g o [PRL89201801 2002)] ( )4 o Evolutions s, (5), r(S) ? ool — soun
- —— best fit with stat. error band * No pp data after ISR i ]
a incl. both TEVATRON points " i R S

b 100 —— total etror bund of best [t * Sel /Stot(s) ' 015 \“—'i
total error band from all models E s .‘“-“‘“"‘“--___:
considered 0.10 5
80+ (=% :
Cosmic Ray 0.05 ]
. Z ]

& S e
= ‘ ° : 2 2 7

.';' &) =1 [ |
o K = - -0.05 ]
5 i il ¥ L IJ IS NS 111 B IR S RN T M BN W ST | Lllluj

10 10 10 10 102 108 10 108

Mario Deile —



The TOTEM Experiment at the LHC

IP6: Be ATLAS,
LHCS
IP5: CMS,
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Experimental Setup at IP5 in Run 1

[Ref.: JINST 3 (2008) S08007]
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Inelastic Telescopes:
charged particles in inelastic events

T1:3.1<|h|<4.7, pr> 100 MeV

T2:5.3<|h|<6.5, p;>40 MeV
A Inelastic Trigger
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Roman Pots: elastic & diffractive protons close to outgoing beams A Proton Trigger
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Measurement and analysis techniques covered in past presentations and in the appendix (just ask!).



History of Elastic and Total Cross-Section Measurements

©5)

* ds/dt elastic: dip @ 13 TeV

CERN-PH-EP-2018-338,
arXiv:1812.08283
. Sy, lumi independent @ 2.76 TeV * ds/dt elastic: dip @ 2.76 TeV
PoS (DIS2017) 059 CERN-PH-EP-2018-341,
e r measurement@ 8 TeV_ s _ lumiindependent @ 13 TeV arXiv:1812.08610
EPJ C76-661 Eur.Phys.J. C79 (2019) 103 « data taking at 900 GeV, CNI region
. r measurement @ 13 TeV
_ ds/dt elastic : CERN-EP-2017-335, arXiv:1812.04732,
non- exponential behaviour @ 8 TeV submitted to EPJC

NPB 899-527

S, lumi independent @ 8 TeV
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Eur.Phys. J.C  (2019)79:103 THE EUROPEAN
hutps:/idoi.org/10.11400epjc/s10052-019-6567-0
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S, lumi-independent @7 TeV
. Elastic, inelastic cross section

Elastic: full t-range First measurement of elastic, inelastic and total cross-section
| at /s = 13 TeV by TOTEM and overview of cross-section data
EPL 101-21004/21003/21002 at LHC energies

. TOTEM Collaboration

« Elastic scattering @7 TeV
EPL 95-41001

* Firsts,,, @ 7 TeV

EPL 96-21002




Elastic Cross-Section Measurements

RP 2. T CNMSTE 2 RP
[ ] q
) 1 == = 4 v
1y =— = 1
P a —_

Mario Deile —



Elastic Scattering Cross-Section Measurements

Data sets at different energies covering a wide |t| range
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| perturbative QCD region: > 1 GeV?

Dip-bump region: ~0.4 — 1 GeV?
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Optics, XRP Approach distance

(b, by*) = (70 m, 100 m), 3 s
b* =11 m, 3s
b*=11m, 5s
b* =11 m, 13 s
b* =90 m, 10s
b* =90 m, 5s
b*=3.5m, 7s
b*=3.5m, 18 s
b* =1 km, 3s
b* =90 m, 6s
b*=2.5 km, 3s
b*=90 m, 5s,10s

“Exponential” region (“Pomeron” exchange): O(10-2GeV?) - O(10-1GeV?)
Coulomb and CNI region: < ~10-3 GeV?2
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do/dt [a.u.]

Elastic Scattering: Exponential Region

schematic cross-section plot
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“Exponential” region (“Pomeron” exchange): O(10-2GeV?) - O(10 1GeV?)
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