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Reconstruct X and R, using
only data from surface detector arrays.

Find the mapping
Xmax/ Ru — S(Xmax/ Ru)



The four components




The four components
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The lateral and longitudinal profile
N(X) = Nmax

X—Xq
Xmax - Xl

Xmax—X1

A

X—Xmax
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Q(”/ AX) = Q(r)ref A}?XT?E(] A

The lateral and longitudinal profile
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The lateral and longitudinal profile

AX—AX M ref
Q(T, AX) = Q(T’)ref (m) e

. (9/2-s) s—2 s=9/2
Qref (1) = N 27t rZ T(s)I(9/2-2s) (%) (1 T %)




The lateral and longitudinal profile
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Simulated and predicted
signal wrt. AX for the four
components.

Showers from protons with
E = 10" eV (black).



The lateral and longitudinal profile
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The time dependent signal

11



The time dependent signal
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The time dependent signal
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dNdX o« dSdt



The time dependent signal
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dNdX o« dSdt

FXmax — Epf = ta0 — tpf =t Aty
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Simulated and predicted
values of At for

0 = 22° (left) and

6 = 32° (right).

Showers from protons of

E=10"%eVto
E =102 eV.



The time dependent signal
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The time dependent signal

S S(t > t5) = Sot (% + % erf [ﬁln (Atio—tAt> + erf™ (2 X 0.4 — 1)})
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The reconstruction
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The reconstruction

H

)
T
T

S in MIP and VEM

o
ja)
=

19

SN

=
[E*]
T

WCDbestfit & WCD
S5D best fit ¢ S5D
8
S
B3
o)
75 ¢

500 1000 1500 2000

r/ m

Example of a reconstructed

event
E=10Y7¢V, 0 = 28.2°

best fit values:

R, =086

X .. =38b2g/cm?
MC values:

R, =074

X =843 g/cm?
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Example of a reconstructed

event
E=10Y7¢V, 0 = 28.2°

best fit values:

R, =086

X ~ =852g/cm?
MC values:

R, =074

X . =843 g/cm?



The reconstruction
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Example of a reconstructed

event
E=10Y7¢V, 0 = 28.2°

best fit values:

R, =086

X .. =38b52g/cm?
MC values:

R, =074

X . =843 g/cm?
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Bias (left) and accuracy
(right) of the reconstruction
of R, (top) and X (bottom),

using 16000 simulated
showers from different
primaries. Results averaged
over 10 equidistant bins in
zenith angle from 0° to 50°.
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Bias (left) and accuracy
(right) of the reconstruction
of InA,

using 16000 simulated
showers from different
primaries. Results averaged
over 10 equidistant bins in
zenith angle from 0° to 50°.
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Bias (left) and accuracy
(right) of the reconstruction
of InA,

using 16000 simulated
showers from different
primaries. Results averaged
over 10 equidistant bins in
zenith angle from 0° to 50°.
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