Pis’ma v ZhETF, vol. 105, iss. 4, pp. 209 – 210 © 2017 February 25

Effect of meson cloud on the jet nuclear modification factor in pA collisions

B. G. Zakharov^{1)}

L.D. Landau Institute for Theoretical Physics, 117334 Moscow, Russia

Submitted 12 December 2016

DOI: 10.7868/S0370274X17040026

Factorization of hard and soft process suggests that in the cross section of hard reactions the soft physics can be accumulated in parton distribution functions (PDFs) of colliding particles. However, the factorization theorems do not forbid the existence of correlations between hard and soft final particles. The correlations of this type have been observed in recent measurements by ATLAS [1] of the centrality dependence of the jet nuclear modification factor R_{pA} for p + P b collisions at √ s = 5.02 TeV. The R_{pA} for jet production is defined as R_{pA} = dN^{jet}_{pA}/dp_T dy N_{coll}dN^{jet}_{pA}/dp_T dy

, (1)

where N^{jet}_{pA} and N^{jet}_{pp} are the jet yields in pA and pp collisions, and N_{coll} is the number of the binary collisions. In [1] it has been observed that the jet nuclear modification factor R_{pP b} in the broad (minimum bias) 0 − 90 % centrality region is close to unity. However, it is not the case for narrow centrality bins. For high p_T the R_{pP b} has been found to be suppressed in central events (R_{pP b} < 1) and to be enhanced in peripheral events (R_{pP b} > 1). The effect is more pronounced for the proton-going rapidities (y > 0). In [2] it was proposed that the ATLAS data [1] can be explained by the initial state correlations of the hard and soft partons in the wave function of the projectile proton. The mechanism of [2] assumes that in the presence of an energetic parton (which is necessary for a hard process to occur) the number of soft partons in the projectile is suppressed. It leads naturally to correlation of the jet R_{pA} with the multiplicity/centrality. However, of course, the analysis [2] is of a qualitative nature. Because, due to the nonperturbative physics of the underlying events (UEs), it is impossible to obtain robust predictions for the multiplicity/centrality dependence of R_{pA} within the parton level schemes.

We study the effect of the meson-baryon Fock components in the proton on the jet nuclear modification factor. It is known that the total weight of the meson-

1)e-mail: bgz@itp.ac.ru

Fig. 1. R_{pP b} versus pT for p + P b collisions at √ s = 5.02 TeV for different rapidity windows for 0–10 % (upper), 20–30 % (middle), 60−90 % (lower) centrality classes. The solid curves show our results with the EKS98 correction, and the dashed ones without it. Data points are from AT- LAS [1]

baryon Fock states in the fast physical nucleon may be as large as ∼ 40 % [3]. The meson cloud of the proton plays an important role in the flavor dependence of nucleon PDFs in deep inelastic scattering, and is probably responsible for the violation of the Gottfried sum rule [3]. The emergence of the centrality dependence of R_{pA} in the scenario with the meson cloud is conceptually very similar to the partonic mechanism of [2]. In the scenario with the meson-cloud the hard process selects in the projectile proton wave function fluctuations with a reduced fraction of the meson-baryon states (as compared to the soft interactions). It results in suppression of the UEs multiplicity in jet production at high p_T , that should lead to centrality dependence of R_{pA} due to difference in the centrality categorization for minimum bias (soft) events and jet events. We simulate the UE activity in jet events within the Monte-Carlo Glauber wounded nucleon model with the meson cloud developed in [4, 5]. Comparison of our results for R_{pP b} with the ATLAS data [1] is shown in Fig. 1. One can

6 Письма в ЖЭТФ том 105 вып. 3 – 4 2017 209

210 B. G. Zakharov

see thar our R_{pP b} shows the same tendency as that observed by ATLAS. The meson cloud suppresses the central jet events and enhances the peripheral jet events. But quantitatively the effect is somewhat smaller than in the data.

This work is supported in part by the grant RFBR # 15-02-00668-a.

Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364017040075

1. G. Aad, B. Abbott, J. Abdallah et al. (ATLAS Collaboration), Phys. Lett. B 748, 392 (2015) 2. A. Bzdak, V. Skokov, and S. Bathe, Phys. Rev. C 93, 044901 (2016).

3. J. Speth and A. W. Thomas, Adv. Nucl. Phys. 24, 83 (1997).

4. B. G. Zakharov, JETP Lett. 104, 6 (2016). 5. B. G. Zakharov, JETP in press [arXiv:1611.05825].

Письма в ЖЭТФ том 105 вып. 3 – 4 2017