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IMPLEMENTATION OF MICRORWELL MATERIAL
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A schematic view of the various
layers involved in the description

of the y-RWELL detector
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SIMPLE CYLINDRICAL SHAPED
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A complete description of the muon system as a
simple cylindrical shape has been done.

Areadoutsystem has been implementedforthe
cylindrical shape, with a segmentationing and 6
directionto match the foreseen strip pitch.

A complete description of the Preshoweras a
simple cylindrical shape has been done.
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Pre-shower

1 layer of HRWELL

Left: SimHits from the barrel muon system. Right: SimHits from one of the
endcap muon system.
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FULL MUON SYSTEM GEOMETRY

« Afirstdraftof the detailed version of the
muon system geometry implementation is
ready.

« Buildingthe muon system based on 50 x 50
cm2 yRWELL chambers.

« Takinginto accountthe overlap betweenthe
chambersin 2 dimensions(to minimize the
dead areaas much as possible).

« The design flexible, where the user can
choose the number of sides of the shape |
(hexagon,octagon,....),and automatically the ‘ —
builderwill calculate the numberand places Wi
of the copied chambers.
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FULL PRE-SHOWER DETAILED GEOMETRY

* The pre-shower can be builtby the same
muon system builder.

* Theshape isalmost circle (~32 sides of width

50 cm "the mRWELL side length"). A\
. . . ~ il
* Ithink the barrelis OK? but in Endcap has b Ty
many chamber with unusual dimensions. P
N

Pre-shower simulation has been assigned to another colleage from Torino.
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FULL IDEA DD4HEP IMPLEMENTATION

*  Thesimple Muon System and Pre-shower
have been included inthe full IDEA DD4hep

implementation.

* |have openeda PR to include the detailed
versiontoo.

« DR Calorimeterisstill missed. But a simple
version will be implemented soon, so we can
do the multiple scaterring study.

*  Thefullimplementationnow is available on

k4geo

From Brieuc talk at Annecy


https://github.com/key4hep/k4geo
https://indico.cern.ch/event/1307378/contributions/5720991/attachments/2789066/4863791/20240129_software_status_and_goals_BrieucFrancois_Annecy_FCC_workshop.pdf
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READOUT SYSTEM

« Description of the readoutis made for every single layer representsthe
system.

« Chamberrepresentsthe 50 * 50 cm2 the yRWELL chamber.

« Thesensitive layer is the gas layer, where | divided itinto 2D grid
dependingon 1.4 mm strip pitch.

name=
type=

system: 3, chamber:14,gasLayer:1,x:9,y:-9
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READOUTSYSTEM mRWELLChamberReadout.position.x :mRWELLChamberReadout.position.y
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DIGITIZATION (ONGOING):

In orderto convertthe SimHits into
DigiHits, some parameters have
been implemented from

the uRWELL test beam results:

MC Generators MDI codes

MC Generators Interface MDI format readers

Pileup / MDI overlay

«  PRWELL efficiency: ~ 95%. Parametrized
. simulation Full / Fast Simulation
* MRWELL pre-shower candidate Geometry
space resolution: ~ 100 pm. Digitisation / Reconstruction

*  WRWELL muonsystem candidate
space resolution: ~ 400 pm. Analysis

Software Infrastructure

(Build/Test/Deploy) Workload and Data Management

All can be connected by Gaudi



(O Fce 22 MAR 2024 / RDFCC MEETING MAHMOUD ALl

DIGITIZATION (ONGOING):

« Afirstdraftof k4RecTracker hasbeen builtforthe MUON digitizer.

* ltcan be calledin a Gaudi algorithmwith the name
MUONsimpleDigitizer

--JUGHEimpleDigitizer['H simpleDigitizer",

inputSimHits = saveMuonBarrelTool.SimTrackHits.Path,
outputDigiHits = saveMuonBar SimTrackHits.Path.replace("sim"

readoutName
¥Resolution =
yResolution =

*  MURWELL muon system candidate space resolution: ~ 400 pm.
*  URWELL pre-shower candidate space resolution: ~ 100 pm.

« An efficiency parameterto be added.
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