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Jaime Alvarez-Muñiz (1), Ralph Engel (1), T.K. Gaisser (1), Paolo Li-
pari (2), Jeferson A. Ortiz (1,3) and Todor Stanev (1)
(1) Bartol Research Institute, University of Delaware, Newark, DE 19716,
U.S.A., (2) Dipt. di Fisica and INFN, Università di Roma I, 00185 Roma,
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We have developed a fast and efficient one-dimensional method to calculate
the development of extensive air showers. This method allows us to simulate
ultra-high energy showers with very high statistics. It is based on pre-calculated
pion induced showers and a bootstrap technique, accounting for fluctuations
in the electromagnetic and muonic components. As a first application of this
code we consider in detail the longitudinal shower development and the num-
ber of muons at observation level as predicted by different hadronic interaction
models. The relation between the various assumptions in modeling hadron pro-
duction, in particular its extrapolation to ultra-high energy, and extensive air
shower observables is discussed.


