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CORSIKA simulated EAS database for 80 tanks configuration
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Shower core coordinate distributions
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Multi-parametric energy estimator for ICETOP Array

Energy estimator: E, =a, + —*— i S 8125(8 y 2 (,:[?SQ + (asﬂ)%j
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E,- E; scatter plots

d TTTHI

105_I IIIIIIII| IIIIII| II_ Lledill Lol L1l
- - Fe s;:i“
10°E = °
107k !
10 6 ;— . ;—
105 EI;%IIIIIH élllllll' 7I{IIII I| 8 1il 335 : él Lill _’I‘rl LA élll
10° 100 10" 100 107 100 10" 10
o (GeV) £, (GeV)




Inverse problem

(Ngy, N ,,s,c080) [GAMMA_09)

Energy estimator:  Ej =~ E4 (Ne,N,,,60)? ) [KASCADE-GRANDE]
—>{Ey,S;55. 60} [ICETOP_09]
(S125, 8,C0S0) This work

f(E) = J- F(Eo )W (E,, E;, A)dE,
is ill-posed problem for F(E,) dueto A= H, He, ... Fe

Redefinition of inverse problem:

> apriorii  F(E,;)~ E,”,
> Let W(E, E,, A)=N(o,0]|Ln(E,))

Solution: f(E)=F(E)-8" " -exp (Gz(g_l)zj



Distribution of energy errors (~ Gaussian)
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Energy bias versus shower zenith angle
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Inverse problem for ICETOP: f(E,) = | F(E,)P(E,)W(E, E,)dE,
» F(E)) ~E,7*A7  for y=2.9 and 4y=0.25

> 5 =<E,/E>=1+A5(E,), o(E)=aLln(E,)+b=+Ac
» P(Ey)=1- a-exp(-E,/Ey, ) , uncertainties: *Aa, TAE

Fit Of f(E) ~ F(E) . P(E”)-eXp[GZ(E’).(?/_l)zj
solution: 2

where E’=E /3.35 and E”’=E-exp[(-b%+0.88a)-(y-1)]

Total systematic spectral errors:

[Afj ;A&Z()/—l)2+{02(7/—1)2(A0+ A7 ﬂ +[AEth] 6=/ 1)

F o y-1 E.

ICETOP: a=-0.055;b=0.35; A0=0.07; a =1.35; Aa=0.1; E;=0.6; 4E;=0.15
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Expected biases and uncertainties of primary energy
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All-particle energy spectrum reconstruction
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CONCLUSION

» The results are based on 4x5000 simulated shower events for ICETOP
80 tanks configuration and primary nuclei A = p, He, O and Fe
respectively.

» The fluctuation of tank signal and shower reconstruction uncertainties
were taken into account.

» 6-parametric primary energy estimator provides 10-15% accuracy for
Ex=1 PeV and 5-10% for E >10 PeV regardless of primary nuclei kind.

» On the basis of inverse problem approach the reconstruction method
for the all-particle primary energy spectrum was developed for ICETOP
array.

» The reconstruction method was tested using 4-component rigidity
dependent primary energy spectra.

The corresponding all-particle energy spectrum for ICETOP array was
derived taking into account the energy threshold and energy
reconstruction biases and uncertainties in the energy range 0.5-500 PeV.



