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Differential cross section and t space amplitudes
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where K =R , K=1 for real and imaginary amplitudes
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where K =R , K=1 for real and imaginary amplitudes

For |t|=0 we have the forward quantities... #



Quantities in forward scattering

o(s) = 4\/’E (hff)g (ar(s) + Ar(s)) Total cross section



Quantities in forward scattering

o(s) =47 (Fic)® (ap(s) + Af(s))

T (s,t=0) ag(s)+ Ag(s)

p(s) — Tj;\,(qf _ O) - [}*I(S) + /\I(S)

Total cross section

Real/Imaginary



Quantities in forward scattering
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Differential cross-sections
comparison of 52.8 GeV and 7 TeV
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amplitudes

Amplitudes in t space

Attention : different imaginary and real slopes
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Prediction for the large |t| region

The amplitudes for the data up to [t]| =2.5GeV? are
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Prediction for the large |t| region

The amplitudes for the data up to [t]| =2.5GeV? are
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For large |t| we add a perturbative tri-gluon exchange Rggg
A. Donnachie, P. V. Landshoff, Zeit. Phys. C' 2, 55 (1979)
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Long t region (compare with 52.8 GeV)
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Partial cross sections : dip formation
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Prediction of dip for large |t
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b space amplitudes

Fourier Transform
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b space amplitudes

Fourier Transform
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b space amplitudes

Fourier Transform
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Eikonal representation

The amplitudes in the b space are
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Eikonal representation
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Eikonal representation

The amplitudes in the b space are
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Unitarity

The unitarity condition of the scattering amplitude can be
expressed as

ei%(sab)| <1
which is equivalent tosay X7 (s,b) > 0

In terms of amplitudes this corresponds to

for all s and b.

These are satisfied by our representations.



We write elastic, total and inelastic differential cross sections in b
space

- do, 2*’ dGTO.f = dGCjpel
_ 2 el S 2
Oel = /d b 27 OTor = fd , Oinel —/d b dZE

and identify adimensional differential cross sections




Inelastic cross sections
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Conclusion

At low energies the growth of the total cross section is dominated by the
gaussian distribution, on the other hand for large energies the increase is due
to the shape function of the form ~ 6_7"b/b . A physical interpretation is that
when the energy increases the partonic density starts to saturate in the center

of the proton but increases in the periphery due the shape function.
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