MuZ2e experiment: Simulation of the Production Target

Albert Szewczyk — Harper College, CCI, Michael Hedges — Fermilab Target Systems Department
POSTER-24-0189-AD-STUDENT

Introduction
The Muze experiment WI” SearCh for COherent, neUtrmOIeSS COnVGrSiOn Of muons to Cad model of a potential target prototype to be implemented in Geant4 implementation of a potential target prototype
electrons in an aluminum stopping target. Mu2e requires a high-intensity muon beam ceanta

originating from 8 GeV protons striking the Production Target. The design and
performance of the Production Target is evaluated in simulations using Geant4.
Presented here Is a text-file based interface for constructing and simulating cylindrical
shapes for studying alternative designs of the Mu2e Production Target. The project Is
fully compatible with the official Mu2e Offline software framework.

Model of the structure to hold the Geant4 implementation of current Mu2e Production Target
production target. Design

® -
Methods and Troubleshooting

To design the target to be used in the View of a dense wire mesh Zoomed in view of the tube
simulation, a module called in the GDML tube without the wire mesh
ProdTgtG4 was made with a geometry
text file. The module was modified to
create multiple tubes with sets of data
to make a user-friendly environment. A
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LAY geometry file and were used to create e
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Parameters were changed after
running ROQOT to see the constructed
tube. If an exception was thrown, the
program was debugged for the

The tools to develop arbitrary cylindrical

DR e shapes were done for the module by

QR code to scan to view the
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—= ol . . . . arameters being passed from the Lo .
=l LK X editing a text file. The text file can take in P . P repository involving the
g T y _ _ geometry file. simulation of the production
T ¥ | arrays of parameters of cylinders, without target.
& X h_avmg _the need to recomplle t_he | Results
*This manuscript has be(_an authored by Fermi Research AIIian(?e, LLC u_nder Con_tract Nq. SImU|atIOn program Or dlreCtIy |nteraCt Wlth
nergy Physics, e o Deparment orEneray, Sice of Seience, Dflce of Hior the Geant4 interface. In addition. tube wire Using the Mu2e Offline framework, we developed a complex prototype target design
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Ivvtorkfo;;e(%%vsloﬁﬁ’weﬁtforT“éaf:heyé and Scientsts (WDTS) under the Commniy College meshes can be constructed that are using simple cylindrical models with a simple text file interface. This allows users to
nternsnip . . . . . . . . .
relatively accurate. The meshes can be quickly and intuitively iterate design ideas by varying shapes and materials without
constructed and simulated with a few detailed Geant4 or C++ expertise. In addition, we were able to create an algorithm to
parameters implemented in the geometry create a mesh of wires in the shape of a tube to fit into the Production Target.

file. With these few parameters, an
algorithm can be performed to create a set
of tubes to form a tube mesh of wires.

@ U.S. DEPARTMENT OF

o
Sty

t\gj%\\\ %
* B 3
ESOS

Fermi National Accelerator Laboratory I # Fermilab <‘=




	Slide 1

