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Muon Ionization Cooling 
• Muon ionization cooling channel –

oHFOFO snake for initial 6D cooling of muons.
oReproduced many plots originally documented here from Yuri.
o Immediate goal is to reproduce the remaining plots from Yuri and understand key 

parameters of the HFOFO channel (beam parameters, RF cavities).
oLong term goal is to build a framework that integrates initial 6D cooling with later  

final cooling stages .

HFOFO

https://arxiv.org/abs/1806.07517


Muon Ionization Cooling 
• Current status: 

oFocusing on how RF timing (including offsets) 
affects the beam behavior in the cooling 
channel. (Daisy)

oUnderstanding how beamtime and timing offsets 
are set in the simulation. (Daisy)

oOptimizing these parameters to study their effect 
on beam momentum and RF phase evolution. 
(Daisy)

oExploring ML algorithms for matching section 
(Rithika)

oStudying RF timing offsets in matching section 
(Rithika) Particles at the beginning and end of HFOFO 

cooling channel
Ideally, the mean phase should stay same as the 
particles travel along the channel



Muon Ionization Cooling 
• Areas of contribution: 

oCharge separator – HFOFO design is charge agnostic so the integration of 
initial and final cooling stages require charge separator.

o ...



Neutrinos at the Muon Collider
• Goal is to study neutrino interactions in the MAIA detector specifically 

in context of Neutrino Slice.

https://arxiv.org/abs/2412.14115


Neutrinos at the Muon Collider
• Current status:

oA generic GEANT model has been developed and validated by simulating 
electrons, protons, and muons.

oNeutrino physics has been implemented and is partially working; debugging 
and further validation checks are currently in progress.



Neutrinos at the Muon Collider
• Areas of contribution:

oPerform validation checks of neutrino physics 
through GEANT4 simulations.

oExtending the program to include more 
information on primary and secondary 
particles.

o Integrate and analyze neutrino slice 
information in the model.

o….
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