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We develop here our recent approach improving the phenomenological models used previously such as HDPM (Hybrid dual parton model in CORSIKA or cluster models like GENCL in UA5 for instance). The pseudorapidity charged distribution for NSD events measured in the LHC, especially by LHCb, TOTEM and now by CMS up to √s = 13TeV have been used for a first adjustment of the main parameters of the generator GHOST (Generator Hadronic Oversteering Secondary Treatment) using a quadruple Gaussian generation. The anterior picture of a plateau with one pair of Gaussian wings suggested by Feynman’s scaling is replaced by this more adequate structure of a 4-component model. 

GHOST can reproduce the pseudorapidity distribution of charged secondaries and help a refined approach of the inclusive and semi-inclusive data in the mid and forward rapidity region as performed at √s = 8TeV with TOTEM. The recent and earliest measurement of CMS at √s = 13 TeV of the central charged pseudo rapidity density confirms the pseudorapidity densities given by GHOST, indicating in the energy range √s = 0.9 -13 TeV as a constant enhancement of the central density following s0.118   for the NSD pseudo rapidity distribution, followed by a parallel behavior (15% lower) for the inelastic pseudo rapidity distribution 

In addition, special calculations have been devoted to the semi-inclusive data which plays an important role in the cosmic ray simulation (fluctuations in earliest collisions) as well for individual events as for EAS. Taking into account the violation of KNO scaling, the negative binomial distribution is used to reproduce the pseudorapidity densities for both NSD and inelastic collisions in small intervals of multiplicity. 

The single diffractive and double diffractive collisions are obtained by a multi-peripheral decay, growing with the diffractive mass Md generated. Taking into account the mass limit Md /s < 0.05  the masses of diffractive systems of 200 GeV in UA5 at √s = 0.9 TeV, the limits would be Md =  1.78 TeV and 2.89 TeV respectively for  √s = 8 and 13 TeV. An average multiplicity <N ch > close to 100 secondaries can be derived by integration of the NSD distribution density, together with average inelasticity of 0.56-0.58.

The enhancement of multiplicities (together with a reduction of the energy carried by the leading cluster) when compared to previous calculations suggests new interpretation of cosmic data measurements for E0  > 2.1016 eV turning in EAS simulation to a maximum depth at higher altitude and a muon content more important than in simulations with previous models up to 1017eV (probably rising again up to 1019 eV  with the guidelines derived from GHOST for Giant EAS).

 Comparisons are also performed with unexpected signals observed in Gamma ray families by emulsion chambers in the energy range √s = 2-14 TeV  (Pamir experiment , supersonic and balloon flights) such as coplanar emission or in the case of Tian Shan experiment measurement of the integral gamma ray spectrum at different energies above 1015 eV with an unexpected behavior for √s exceeding 5 TeV 
