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Standard argument: p and =«

Go above threshold in the crossed channel: ¢ > 4m1% /.\ ‘
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Watson-Sommerfeld transform to complex j plane:

One 7 threshold: > >

Top(G:t) — Tpp (s )T = Tpr (G, ) pr Tikp (G, )
with pr = 2i(/=4m%

p and w thresholds:




Multiple thresholds: ’
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Multiple thresholds and several process
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® All amplitudes have
the same singularities

® They come from the zeeg
of det(D)=A

® Factorisation:

o e = e e +O(1D)




® Factorisation:
e o e O()
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= finite terms.

complex j—plane for t>0

relations for residues of each singularity
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New tCU relations



The case of off-shell photons

! - >’< — ] = No yUI in the intermediate sta
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Several channels, multiple thresholds...

>_< _ M Same as before
| D

N - Possible new singularities
V — D-—— additionally to the old ones
N2 : it
‘e = N yp singularities squared

D S New (purely perturbative?) singularities



The case of on—shell photons

Problem: §§§§W Soft emissions may destroy the posgyp
p

no S matrix for QED

—  photons do not enter the tCU relations

to define exclusive processeses

— on-shell photons can have extra singularities, as off-shell photo

Remarks:

Existence of a pole mass for the electron?
Possibility of collective states?
cfr Lavelle, Mc Mullan, Bagan et al.

The existence of extra singularities in photon total cross sections

would prove that one cannot recover an S—matrix formalism in Q

=D




Models for g

lower trajectories: a/f
Y(Q7)(2v) ™"

rising term
double pole triple pole
D(Q?) [log (1 + A(Q*)(2v)°) HQ?) log(2v) + d(Q)]]
+ (s = u)] +e(Q?)

+C(Q%)

box diagram

only for off-shell photons




Fit to total cross sections: from 7 GeV to 30 TeV
y downto 2 GeV!

low side of error bars

no box diagram contributic

Oyot (MD)

no extra singularities

Vs (GeV)
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good fit to all data

extrapolates to "low"
total cross sections
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test of tCU relations

good fit to all data

need box diagram




Yy . .
F, : perturbative (BFKL) regior
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The soft fit + the box diagram seem to be sufficient

to reproduce the data

Note: this can be done directly using the tCU relations and HERA ¢



Conclusion: singularities at t=0

Triple Double

Global
description,

soft+hard

New parametrisations of DIS
Respect t—-Channel Unitarity

Predict yy from ypandpp—




