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@ Propagation in LAr;

o Light emission, propagation and collection;

» For each sensor: number of hits, (X,Y") and direction of each hit on
the sensor.
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Status and structure

Structure and current status of the simulation tool:
e Event Generation (generation of primary particles);
» Geant4 (mainly test events)
» GENIE (STARTING SOON)
@ Propagation in LAr;

o Light emission, propagation and collection;
» For each sensor: number of hits, (X,Y") and direction of each hit on
the sensor.
e Coded masks and reconstruction;

» MURAs and decoding arrays;
» Reconstruction of test images with MURAs (STARTING NOW)

> .
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Geometry, tracks

Run 0 (1 event)

Figura 1: "Simple box" geometry. Test event with 7.

e Geometry is a volume of LAr with sensors on each side.
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Geometry, tracks

Run 0 (1 event)

Figura 1: "Simple box" geometry. Test event with 7.

e Geometry is a volume of LAr with sensors on each side.
@ Box and sensors are scalable to required dimensions.

@ Sensor: mask+SiPMs.
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@ Light emitted is computed from energy released at each step.

e Propagation is external to Geant4: solid angle + attenuation factor.



Light propagation and collection

@ Light emitted is computed from energy released at each step.
e Propagation is external to Geant4: solid angle + attenuation factor.

@ For each hit: position (X,Y") on sensor is recorded, as well as
direction for further propagation after the mask onto the SiPMs.

Figura 2: Hits on sensors. Sensor is pixelated, each "pixel" is open or close
according to mask pattern.
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@ Pattern generation: square MURA (Modified Uniformly Redundant
Arrays) and decoding pattern.



Coded Masks: MURA

e Pattern generation: square MURA (Modified Uniformly Redundant
Arrays) and decoding pattern.
@ MURA brought into their symmetric form by cyclic shifts.

MURA MURAsym SPSF

Figura 3: MURAs 5x5, 11x11. Cyclic convolution: MURABx5 with decoding array.
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MURASym

Figura 4. Cyclic 13x13 mosaic of 5x5 symmetric MURA.

e Basic MURA pattern
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Next steps

Still plenty of work to do. Next steps are going to be:
@ GENIE as event generator;
> not current priority.
@ Optimisation of coded-masks and reconstruction:
» Test masks and reconstruction algorithm on simple images.
* possibly evaluate other mask patterns and configurations.
» Determine image reconstruction quality and optimize size and pattern
parameters.

» Tests on simulated neutrino events.
> .
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