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Figure 6.4. The Ozone attenuation coeﬁicienti as a function of wavelengtl
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Figure 6.5. Ozone concentration as function of altitude.
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for y-ray, proton, and iron-induced showers at 10l7 eV.

Fig. 2 The mean 1omzat10n loss rate dE /
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Figure 1: The mean energy spectra of .'pl-lotons, electrons and muons at S = i'for '200'pr0t01t§ho§véi's"
‘at 1017 V. The spike in the photon spectrum -corresponds to electron-positron annihilation. The
ins,et'shbWs, the energy loss rate (in MeV/g/cm?) by ionization of electrons in dry aif over the same
energy range as the main figure. The ESTAR code produced by US National Institute of Science and

Technology (NIST) was used below 10 GeV{10] and this curve is extrapolated into the Tegion above

10 GeV.
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Without p¥pp & YN

Ebﬂ[/ ED N, “ . N, mazr

9:897 % 0.003 | 0.000 + 0.000 | (8.448 + 0.413)10° |

+ 1:369)10" | (7.881 40.339)107 § 0.898 + 0.004 | 0.000 0.000 | (7.967 + 0.392)10

(7:439 + 0.271)10°

» . 19 41 (3185 + 0.916)10° ‘ 0.898 + 0.003 | 0.000 + 0.000 | (7.558 + 0.281)10%

Table 1: Results of CORSIKA simulations of gamma-ray induced air showers at:three primary
energies. The r;ght—hand half of the table shows results from simulations where photo-nuclear and

muon pair production processes have been switched off. The uncertainties shown are root mean

squared errors.

Eo,eV || Bioss/Bo | Bo(<0.1 MeV)/Eq | E(<0.1 MeV)/Ep.

101 § 0.888 +0.003 | 0.090 £ 0.001 6.010 £ 0001

1017 Yossasoo0s! ovo0so+0001 | 001240003 |

10" | 0.876 £ 0.007 |  0.092 + 0.002. 0.018 £ 0.005 || 0.889 4 0.004

Table 2: Results from a study of energy consérvatioﬁ within CORSIKA. Gamma-ray showers were
simulated at three primary energies Ey. Ejoss refers to the energy lost to the atmosphere through
iomzaéion'by ,charged pérticles with energies above 0.1 MeV. >The fraction of:the primazy ener
carried by sub-0.1 MeV electrons and photons is shown in the next two columns. The fraction of

primary energy determined by the calorimetric equation (final column) is consistent with Ejoss /Eo.

Again, all uncertainties are r.m.s.
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Figm:e 4 The ftmctxons for correcting the calorimétr'iév,eher’gy.tol the primary energy, as"-a f‘uhc’tiOn
of calorimetric emergy. Shown a.re the correctxons for proton showers (dotted hne) and xron showers
(shm:t Med lime) and an aVerage of the two(sohd Ime) For companson, Lmsley s functxon is also
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