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> Central in cosmic ray air showers; ,
N ol dy I o > Use MCEQ'2, a state-of-the-art code that solves matrix cascade
>0 > More widely spread at low energies; equations for particle production, interaction, and decay;
> Commonly simulated via Monte Carlo codes —
. computationally expensive to evolve. > Extend MCEq from 1D to 2D via sequential convolutions:
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> Modelling the angular spreads of the
> 0 low-energy cascade secondaries numerically;
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C?)Rrglrlzizlﬁféan;tg)ofE?Ss?L;c > Solve the 2D cascade equations in the frequency domain.
MCEq: DPMJET-III 19.1+EPOS-LHC pu~ at 16km (X=100gcm™2) p~ at 6km (X=500gcm™?) p~ at Okm (X=1000gcm™?)
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CORSIKA g Eﬂ 40.5.0 GeV > Develop a 100 GeV proton air shower in 2D MCEg;
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3 1.0 —— E,=28.0.10.0 GeV T > Use CORSIKA3 v7.74 as the benchmark Monte Carlo;
2D MCEq
(this work) 3 0.5 > Compare the muon angular distributions:
%<|'% — find a very good agreement;
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<0.0 > Our model can be a fast and accurate alternative to the
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