Diffraction at HERA

Alice Valkárová Institute of Particle and Nuclear Physics of the Charles University, Praha, Czech Republic

(for H1 and ZEUS Collaborations)

1 Factorization in diffraction

The QCD properties of diffraction can be studied at HERA via diffractive positron proton interactions of type e^+p → e^+XY . There hadronic diffractive system X is separated by large rapidity gap (due to colour singlet exchange) from the system Y which consists of a proton or a low mass system.The QCD collinear factorization implies that diffractive processes in deep inelastic scattering (DDIS) can be understood as a convolution of the process dependent perturbatively calculable matrix elements with universal diffractive parton density functions (DPDF), which gather the nonperturbative components of diffractive process[1]. These are determined from NLO QCD fits to measurements of inclusive diffractive DIS cross sections within the factorizable Pomeron model and using DGLAP evolution equations [2]. If QCD factorization is fulfilled, NLO QCD calculation based on these DPDFs should be able to predict the production rates of exclusive diffractive processes like dijet and open charm production. It has been found that in the regime of DIS the predictions of QCD are in good agreement with the experimental results [3, 4, 5, 6]. In the regime of photoproduction the cross section for dijet production was however found to be suppressed by factor about 1.6 in comparison with NLO QCD predictions thus indicating QCD factorization breaking in photoproduction [7, 8]. On the contrary there is not observed the evidence for such a suppression (within large theoretical and experimental errrors) in open charm photoproduction [5, 9].

2 Vector meson production

From the measurement of the W dependence of the exclusive ρ^0 photoproduction the Pomeron trajectory α_P (t) has been extracted. The value α^′ was found to be smaller than the value 0.25 GeV^2 [10]. The cross section for elastic J/ψ in photoproduction was measured [11]. Within models, the data show a high sensitivity to the gluon density of the proton in the low x and low Q^2 region.

The diffractive photoproduction of ρ^0 [12] and J/ψ [13, 14] with large momentum squared at the proton vertex, |t|, has been investigated. The data of diffractive photoproduction of ρ^0 indicate a violation of s-channel helicity conservation[12], on the contrary J/ψ production data were found to be compatible with helicity conservation [14]. Data were compared to the predictions of QCD perturbative models.

References

[1] J.Collins, Phys Rev. D57 (1998) 3051 and erratum ibid.D61 (2000)019902

[2] H1 coll., A.Aktas et al.,DESY-06-049,(2006), accepted by Eur. Phys.J. C

[3] H1 coll., C.Adloff et al.,Eur.Phys.J. C6 (1999) 421

[4] ZEUS coll., Dijet production in diffractive DIS at HERA, 33rd International Conference on High Energy Physics, 26 July–2 August, 2006, Moscow, Rus- sia [5] H1 coll., DESY 06-164, submitted to Eur.Phys.J.C

[6] ZEUS coll., Charm production in deep inelastic scattering using HERA II data, 22nd International Symposium on Lepton-Photon Interactions at High Energy, 30 June–5 July, 2005, Uppsala, Sweden

[7] H1 coll., Dijets in diffractive photoproduction and DIS at HERA, 32nd International Conference on High Energy Physics,16–22 August 2004, Beijing, China

[8] ZEUS coll., Diffractive photoproduction of dijets at HERA, 32nd International Conference on High Energy Physics, 16–22 August 2004, Beijing, China

[9] ZEUS coll., Diffractive photoproduction of D* mesons at HERA, 33rd International Conference on High Energy Physics, 26 July–2 August,2006, Moscow, Russia

[10] H1 coll., A new measurement of exclusive ρ^0 meson photoproduction at HERA, 14th International Workshop DIS 2006, April 20–24, 2006, Tsukuba, Japan

[11] H1 coll., A. Aktas et al., Eur. Phys. J. C46 (2006) 585

[12] H1 coll., A. Aktas et al., Phys. Lett. B 638 (2006) 422

[13] ZEUS coll.,Diffractive photoproduction of J/ψ mesons with large momentum transfer at HERA, 33rd International Conference on High Energy Physics, 26 July-2 August, 2006, Moscow, Russia

[14] H1 coll., A. Aktas et al., Phys. Lett. B 568 (2003) 205