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• Total cross section at LHC 

s(pp → anything) ~ 0.1 barn

• So a 1 pb Higgs cross section 

corresponds to one being produced

every 1011 interactions! 

(further reduced by BR  efficiency)

• Experiments have to be designed so 

that they can separate such a rare 

signal process from the background

• Rate = L  s

where luminosity L (units cm-2s-1) is a 

measure of how intense the beams are

LHC design luminosity = 1034 cm-2s-1



◦ITEMS:

◦ Forward (diffractive, soft) physics at the LHC (TOTEM); 

◦ Kinematics, measurables;

◦ The Regge-pole theory;

◦ Regge trajectories (the pomeron and odderon);

◦TOTEM’s 2017 publication and speculations;

◦Demystification of the odderon
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NB: The S-matrix theory (including Regge pole) is applicable to asymptotically 

free states only (not to quarks and gluons)! 



Elastic Scattering
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momentum transfer -t ~ (pq)2 

q = beam scattering angle     
p = beam momentum

= 14 TeV prediction of BSW model
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CNI region: |fC| ~ |fN|  @ LHC: -t ~ 6.5 10-4 GeV2;  qmin~3.4 mrad

(qmin~120 mrad @ SPS)  
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1. On-shell (hadronic) reactions (s,t, Q^2=m^2);

t  b transformation dictionary:
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“break”

R(t) calculated for low-|t| 8 TeV data.

𝑅 𝑡 =
𝑑𝜎(𝑡)/𝑑𝑡 − 𝑟𝑒𝑓

𝑟𝑒𝑓

𝑟𝑒𝑓 = 𝐴𝑒𝐵𝑡

Local slopes B(t) calculated for low-|t| ISR 

data.
𝐵 𝑠, 𝑡 =

𝑑

𝑑𝑡
𝑙𝑛
𝑑𝜎(𝑠, 𝑡)

𝑑𝑡

arXiv:1410.4106
arXiv:1503.08111G. Barbiellini et al., Phys. Lett. B 39 (1972) 663

















TOTEM (2017) and noise about the odderon









Fitted 𝑝𝑝 and 𝑝 ҧ𝑝 elastic slope.
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New elastic slope measurements

TOTEM 

preliminary

2.76 TeV

The elastic slope data with preliminary 

TOTEM results.

𝐵 𝑠 =
𝑑

𝑑𝑡
อ𝑙𝑛

𝑑𝜎

𝑑𝑡
(𝑠, 𝑡)

𝑡=0

𝐵 𝑠 ~ln s → 𝑙𝑛2(𝑠)

M. Deile: Elastic and Total Cross-Section Measurements by TOTEM. EDS Blois 2017 ( 

Prague, 2017).













Prospects (future plans): 

1. Central diffractive meson production (double Pomeron exchange);

2. Charge exchange reactions at the LHC (single Reggeon
exchnge), e.g. ppnΔ (in collaboration with Oleg Kuprash and

Rainer Schicker)



Open problems:

1. Interpolation in energy: from the Fermilab and ISR to the 

LHC; (Inclusion of non-leading contributions);

3. Deviation from a simple Pomeron pole model and 

breakdown of  Regge-factorization;

4. Experimental studies of the exclusive channels (p+π,…)

produced from the decay of resonances (N*, Roper?,,,) in 

the nearly forward direction.

5. Turn down of the cross section towards t=0?!
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◦Thank you!


