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1. Coscode Simulotlons. 

The simulation ·of showers were corned out . by the help of 
MARS 1 O code [ 1-3) with o cylindricol geometry. For p, n ond n induced 
showers in iron the simulotions were corried out with the coscode 
origin forced on the top surface of the obsorber. The energy cutoff for 
the Monte-Carlo is lOOMeV, the number of shower histories is 5000. 

The longitudinal shower profiles in iron for 0.01, 0.02, 0.05, 0.1, 
0.2, 0.5, 1, 2, 5, 10, 15 and 20TeV p, n ond n induced showers are 
presented in figures 6.1, 6.2 ond 6.3 respectivolly. The longitudinal 
sho)Ver profiles for 0. 1, 0 .2, 0.5, 1, 2, 5, 10, 15 and 20TeV proton 
induced showers with the first interoction anyw nere in the Fe, U, Pb 
and A 1 absorbers ere given in figures 6 .4, 6.5, 6.6 and . 6.7 
respectivally . The lateral shower profiles -

1/E(AE/6R), 
where 

E - is deposited energy in the 250cm depth ob so rber, 
t..E - is the energy deposited within [R, R+6Rl in the absorber, 
R - is the di stance from the shower axis, for 0. 1, 1, 1 o and 

2.'J 7eV proton induced showers in U, Pb, Fe ond Al absorbers ore 
pt.)santed in figures 6.6, 6.9, 6.10 and 6. 11 respecti vally. 

The energy dependence of the deposit ed energy components 
(electromagnetic, i onizotion and excitatio n) fo r U, Pb,Fe and Al 
absorbers ere presented in figures 6. 12 , 6 13, 6. 14 and 6 .15 
respectivally . 

The energ i:J containment for U, Pb and Fe obs or bers at 1, 10 and 
20TeV is pres ented in figures 6.16, 6.17 ond 6.18 respectivolly, where 

Ez = J'CdE/dZ)dZ (6 .1) 

is the energy depos ited by the shower in the absor ber of length Z. 
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FI GURE CAPTIONS 

Fig . 6. 1. Reduced longitudinal shower profiles for proton induced 
showers i n iron absorber. The 1-st interaction is forced on the top 
surface of the Iron ebsorber. 

Fig. 6. 2. The seme es In fig. 6.1 for neutron Induced showers. 

Fig. 6.3. The seme as in fig. 6.1 for pion induced showers. 

Fig . 6.4. Reduced longitudinal shower profiles for proton induced 
showers in i ron absorber. The 1-st Interaction is anywhere in the 
absorber. 

Fig. 6.5. The same es In fig. 6.4 for urenlum ebsor:ber. 

Fi g. ·6.6 . The same es in fig. 6.4 for leed ebsorber. 

Fi g. 6. 7. The same es in fig. 6.4 for aluminium ebsorber. 

Fig. 6.8. Reduced leterel shower prof iles f or proton induced 
shower s in uranium ebsorber. 

Fi g. 6.9 . The seme es In fig. 6.8 for leed ebsorber. 

Fi g. 6.1 0. The same as In fig. 6.8 for iron ebsorber . 

Fig. 6 .11. The seme as in fig. 6.8 for elumi nium ebsorber. 

Fig. 6. 12. D
1
ependence of deposited energy components (left scale) 

and of t heir reduced values (right scele) on primery energy. + & o 
- electrom egnetic, >< & A - ionlzetlon, • & o - excitetion. The 
bold (left scele ) and the deshed (right scale) lines ere drawn to guide 
the eye. 

Fig. 6.13. The seme as In fig. 6.12 for leed absorber. 

Fig. 6.14. The same as in fig. 6.12 for Iron ebsorber. 

Fig. 6 .15. The same as In fig. 6.12 for aluminium absorber. 

Fig . 6. 16. Dependence of the fraction of energy escaping the 

13 



absorber on uranium absorbe r depth. Ez - cumulative energy 
deposition Bt depth Z, E0 - incident energy. 

Fig. 6. I 7 . The same es in fig. 6. 16 f or lead absorber. 

Fig. 6. 16. The same es in fig. 6. 16 f or iron absorber. 
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