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We propose to look for the Odderon through the productiomwoftion pairs in photon collisions
at high energies. We calculate the corresponding matrinehes inkr-factorization and discuss
the possibility to reveal the existence of the perturbafideleron by charge asymmetries, relying
on models for the generalized distribution amplitudesrofr—. The application of this strategy
to ultraperipheral collisions at the LHC suffers from th#fidulty to trigger on interesting events
and is plagued with severe background problems-mmmode. Electron - positron colliders like
ILC seem to better suit this physics.
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Figure 1: Kinematics of the reactigty — " im in the two gluon exchange process.

At high energies, amplitudes of reactions with rapidity gaphadronic interactions are dom-
inated by the exchange of a color singléteven state — called the Pomeron. In perturbative QCD,
the Pomeron can be described at lowest order as the exchahge gluons in the color singlet
state. ItsC-odd partner, the Odderon, while needed [1], has never beem is the perturbative
regime, where it can be described (at lowest order) by thhamge of three gluons in a color sin-
glet state. Due to its small exchange amplitude one shotheéraonsider observables sensitive to
interference effects. We present here our results [2] oh amcobservable in the hard regime, a
charge asymmetry in the production of two 71~ pairs in photon-photon collisions.

Figure 1 shows a sample diagram of the process under coatafer We consider larggy
energies such that the amplitude can be expressed in tertws ahpact factors convoluted over
the transverse momenta of the exchanged gluons. The imgetord are universal and consist
of a perturbative part — describing the transition of a phdtdo a quark-antiquark pair — and a
non-perturbative part, the two pion generalized distidsuamplitude (GDA) parametrizing the
qguark-antiquark hadronization into the pion pair [3, 4].isTbomes as a variant of the approach
which has been previously proposed in the case of the efgottaction of a pion pair [5, 6], and
which is based on the fact that thhe i -state does not have any definite charge parity. These
GDAs which are functions of the longitudinal momentum fraetz of the quark, of the anglé
(in the rest frame of the pion pair) and of the invariant masg of the pion pair are the only
phenomenological inputs. A useful parametrization in teafhlLegendre polynomialB (8 cosd),

wheref = \/1—4m2/m3_, reads [3]:

®'=Y(z,6,Mmy,) = 622B f1(Myr) COSH,
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where f1(mpy;) can be identified with the electromagnetic pion form faétgfmyy;). For thel = 0
component we use [2] different models partially followingfR[5] and Ref. [6].

The key to obtain an observable which linearly depends orQOiideron amplitude#g is
the orthogonality of the&C-even GDA (entering#g) and theC-odd one (entering the Pomeron
amplitude.#p) in the space of Legendre polynomials. We thus define thegehasymmetry as:
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Figure 2: Asymmetry& att = —1Ge\? for various models of the GDAs. Left column hag,i, = .3GeV
andmmax = mp, while right column hasnmin = mp andmpax= 1GeV.
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The result forA is shown in Fig. 2 with two different choices for the integoatregions. We stress
that our framework is only justified fam,, < —t. Our Born order estimate should be corrected
by BFKL effects which can be estimated semi-phenomencdddigidrom HERA data (intercept
ap ~ 1.3), leading for\/s,,, = 20 GeV to an increase of 6 for the counting rates and to a slight
decrease of the asymmety.#q / 4 .

The question naturally arises whether it is possible to omeathis asymmetry in ultraperiph-
eral collisions at the LHC, either in proton-proton or inimm collisions. Various difficulties in
p-p mode coming either from difficulties to trigger on exclusexents, or from background sepa-
ration, seem to lead to a negative answer. In ion-ion colisj the trigger problem may be solved
by detecting neutrons from giant dipole resonances in thie Regree Calorimeters, but the rates
are lower. In contrast, an electron-positron collider sashhe projected ILC would be the ideal
environment to study the process under consideration. oRkatoton collisions are indeed the
dominant processes there and no pile up phenomenon carhblyidture of a scattering event.
Studies of similar exclusive processes [7] teach us thdt tEtes may be expected.
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