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Image properties

The projection of an extensive alr shower In the camera
resembies an ellipse (Rig. 1-eft). The time development
©of the Image along the longitudinal axis is lnear (Fig.
1-right). From these observations, a set of 8 Independent
image the Hillax [
can be used to reconstruct the primary particle energy.

Fig. 1: left : Distribution of the charge in the camera |

in umber of photo-clectron.
right : Yime of maximum in the pixels as a
fanction of the position on the EAS direction axis.

Pixel signal
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The shower image ers are obtained by maximizing the log-likelihood busit from
the Indiividual pexel likelihood (Fig. 2) and summed over the time samples and the pixets.
The spatial and temporal constraints (Fig. 1) are used to establish a relation between
the pixels and the time samples, thus reducing the degrees of freedom. The
log-likelihood Is similar to the one In [2] but here the time development is added. To
Include the temporal part, a time-dependent signal of galn G, Is compared to the
baseline W,-B,. The t nd'nnuslu:nlhel‘m
photo-clectron pulse tempiate. The pulse templates for each pixel are shifted with
respect o the expected photo-electron arrival times obtained using a Bnear moded along
the shower longitudinal s (Fig. 1-right). The modei assumes that the expected
number of photo-electron In each pixel 4 follows a 2D Gaussian from which 6
Independent parameters are obtalned. fluctuations o, mainly from NS8
fluctuations, are Included. The model also accounts for optical cross-talk i, which is
accounted for silicon photo-multipiler pixeis. Here this value Is set to zero.
Nyse.

Likelihood reconstruction
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Sensitivity Preliminary
extracted. either w=ing the presented =
method or a more classical approach,
meyn:usedlonmevmmm

several effects which Include: Poisson fluctuations,
smearing. dark nolse, electronic  nolse,

machine
uwmngmonus These models allow
us to Kentity it the event Is a

Once the image parameters are wr

CF e s

gain

after-pulsing and néght-siy

(NSB). The reconstructed charge can be described
statistically by a pixel photo-electron likelihood (Fig. 2).
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arrival direction and the primary
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of the method In

reconstructed charge and the mean number of

Fig. 2: Pixel likelibood as a fuaction of the
photo-electron.
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Fig. 3-a: Sensitivity as a function ol
energy. It o0 the
flux needed to M:ﬂ the source at a du
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Fig. 3-b: left : Emergy resolution and bias. middle :

Angular resolution and bias.
right : ROC AUC.
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in number of photo-electron.
right : Time of maximum signal in the pixels as a

(Fig. 1: left : Distribution of the charge in the camera\

function of the position on the EAS direction axis.

Pixel signal
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Fig. 2: Pixel likelihood as a function of the
reconstructed charge and the mean number of
u photo-electron. Y
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Combines spatio-temporal image constraints with pixels-wise likelihood and the calibrated instrument response
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Fig. 3-a: Sensitivity as a function of
reconstructed energy. It corresponds to the
flux needed to detect the source at a 50

confidence level when observing for 50 hours. r

Do not hesitate to contact
us for any question!!!
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Fig. 3-b: right : ROC AUC.




