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 Quark-diquark distribution inside the proton:

 Interaction probability of the constituents:

 Inelastic cross-sections of quark, diquark scatterings:

 Free parameters:
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Inelastic cross section in Bialas-Bzdak p=(q,d) model

Proton-proton scattering in the 
quark-diquark model.
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 Elastic amplitude in the impact parameter space:

 The opacity or eikonal function:

 Elastic amplitude in the momentum space:

 Elastic differential cross section:
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Unitarily extended Bialas-Bzdak model (reBB)
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Earlier results
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Energy dependence of the parameters for pp
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New results: ReBB fits to pതp dσ/dt data
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s = 53 GeV s = 546 GeV s = 1.96 TeV
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New results
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ReBB fits to pp dσ/dt data at several energies
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s = 7 TeVs = 23.5 GeV

s = 13 TeV

TOTEM preliminary



2018.12.06.

Energy dependence of the parameters for pp & pതp
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Extrapolation for pp @ 1.96 TeV & pതp at 2.76 TeV
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TOTEM 
preliminary

s = 1.96 TeV s = 2.76 TeV

significant
odderon effect

significant
odderon effect
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Extrapolation for pതp at 7 & 13 TeV
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s = 7 TeV s = 13 TeV

significant
odderon effect

significant
odderon effect



Summary and conclusions
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 ReBB model fits for pp and pതp dσ/dt datasets from ISR to LHC energies.

 Determined energy dependence of the fitted parameters for pp and pതp scattering.

 𝑅𝑞(𝑠), 𝑅𝑑(𝑠) and 𝑅𝑞𝑑(𝑠) are same for pp and pതp processes while α(𝑠) is different.

 Extrapolations for pp and pതp dσ/dt at same energies in the TeV region.

 Significant difference between the pp and pതp dσ/dt: violation of crossing symmetry.

 Possible interpretation: odderon exchange between protons and antiprotons.

 Further plans: improvement of the model and statistically acceptable generalized
descriptions for the available data.
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