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Simulations: Geant4
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Analysis: Direction Reconstruction

Tracker (+ Preshower and

Calorimeter at high energies)

Preshower

Calorimeter
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Calorimeter only reconstruction

Requirements: 3 planes hit

Reconstruction of the direction of particles coming also from

the side of the detector

Need to define the inclination of the planes:

Fit using the 3 cubes with the highest energy release

Definition of planes as perpendicular to the identified direction

with π/4 steps
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Calorimeter only reconstruction

Weighted average to find the barycenter on each plane

Fit using the identified points

Exclusion of the points outside a cylinder around the

reconstructed direction

Iteration reducing the cylinder radiusPaolo Cumani 6
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Preshower only reconstruction

Requirements: hit on both planes

Weighted average on each plane to find the barycenter

Fit using the identified points

Exclusion of the points outside a cylinder around the

reconstructed direction

Iteration reducing the cylinder radius
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PSF
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Effective Area
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Why reconstruct the direction with the

Calorimeter/Preshower?

Trigger for transient observation with Cherenkov telescopes

Fermi will end (sooner or later)

CTA will be operational

Wide FOV

Big effective area

Paolo Cumani 10



Framework Reconstruction SiHat Conclusions

GAMMA-400
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Silicon Hat

13 Si planes on top of the Baseline TRK
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Silicon Hat

6 Si planes on top of the Baseline TRK
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Conclusions: Calorimeter Reconstruction

Direction reconstruction using only the calorimeter is possible.

It can provide a trigger for observation from the ground

A specific transient trigger is needed (rate of events?)
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Conclusions: Si Hat

Adding Si planes on top of the tracker

Improve low energy performance

High energy performance unchanged
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SPARE SLIDES
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Event Viewer
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Event Viewer
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GAMMA-400: Preshower

Preshower (Si-CsI(Tl))

Si pitch 0.12 mm

Size 1×1×0.04 m3

R.L. 2 X0

I.L. 0.1 λI
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GAMMA-400: Calorimeter

Calorimeter (CsI(Tl))

Lcube (cm) 3.6

R.L.
54.6×54.6×23.4

(X0×X0×X0)

I.L.
2.5×2.5×1.1

(λI × λI × λI )

Mass (kg) ∼1900

GFplanar (m2sr) 9.5

GFeff 0.1−1TeV (m2sr) ∼3
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Fermi LAT Tracker

16 towers, 18 planes:

16 planes with W:

14 with 3% X0 W

2 with 18% X0 W

18 x-y Si planes
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