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1D Approximation B

S longitudinal



  



  



  

NKG analytical representation
of 3D solution of cascade transport 

equations 
• Near axis s0      rs-2

Far from axis s ∞    rs-4.5 

NKG is a continuous transition from a 
steep power law  near axis to an 
asymptotic steeper power law at large 
distances

Normalised as a Beta Eulerian function 



  

Options NKG and EGS in CORSIKA

• NKG Approximation B
• Option NKG in CORSIKA 

is not NKG!
• EGS in CORSIKA 

contains in addition 
Annihilation of positron, 
electrons from muon 
decay, 

• Energy dependant cross 
section, magnetic field..

NKG option in CORSIKA 
is based on a Moliere 
radius reduced by a 
correlation with 
longitudinal age 
parameter, following  
different solutions of 
cascade 3D transport 
equations(from Lagutin et 
al. 79), see Capdevielle et 
al. J.Phys G, 6, 901, 1980  , 
J.Phys. G, 8, 1317,1983

J.Phys.G16, 769, 1990,

CORSIKA reports KFK-
4978(1992), FZK 
6019(1998)



  

Options NKG and EGS inside CORSIKA



  

Kascade (solid) logNe [3.9, 4.3]

CORSIKA NKG  dashed

Lagutin NKG modified s=1.404, Ne=11829



  

 = ln(Nmax/Ne)
J.Phys.G 31(2005)507-524



  

Local Age parameter s(r)

• Inspired by the topological approach of 
mathematical functions

• Gives the most suitable NKG 
adjustment in a small interval

• See Rapporteur papers of 

• S.Tonwar 17th ICRC Paris, 13, 330, 
1981

• M.R. Rao, 18th ICRC Bangalore, 
11,1983

• R.W. Clay, 19th ICRC, La Jolla, 9, 1985 



  



  



  



  



  

S in place of Ne for age fluctuations



  

<s>= 1.495, s = 0.07  

Ne= 104  sea level        



  

                       <-Knee->

Akeno data Nagano, J. of Phys. Soc. of Japan 
Vol.53 , No5 , May1984,1667−1681



  

Conclusion

• Relation between s(r) , s(long), and s(lat)
• s(long)= 1.25 s(lat) in 1st approximation
•
• More accurately s(lat) = ∫s (r)rdr/ ∫rdr  with 

integration on the shower disk taking into 
account the grid interval, the size of the 
detectors and the conditions of trigger.

•
• After suitable corrections of bias introduced 

by the NKG global fitt to the lateral 
distribution, s behaviour  versus size is a 
good indicator of intrinsic cascading and 
mass composition.



  

CONCLUSION

• Local age parameter behavior at fixed 
primary energy (larger near axis, a minimum 
near 40-50m  and a clear increase at large 
distance)

• It can explain the experimental behavior of 
S(lat) versus energy, with an apparent 
minimum in knee region and followed by a 
kind of bump by pure phenomenological 
effects, remaining in agreement with a mixed 
composition.

• Next simulations with EGS and also above 50 
PeV are in progress,as well as interpretation 
of Kascade Grande data.  


