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Background: Longitudinal Beam Dynamics
Simulation for the AGS Proton Bunch Compression

Future muon colliders require extremely short, intense proton
bunches to efficiently produce muons

One proposed test facility would use AGS to investigate proton
driven muon production

Project focuses on modeling longitudinal beam dynamics to
study how RF systems compress a proton bunch to a target of
2ns RMS before extraction



Week 1 Progress

Started developing a Python simulation that models particle motion in a longitudinal phase space and investigates
how RF voltage programs affect bunch compression. Git: https://github.com/rbeckwith1/bnl-beam-simulation
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* Added additional features such as acceleration, a controlled voltage
ramp, and wrapped the particles to 1 bucket to focus on particle capture

3 E
* Modeled different types of bunching: adiabatic, non-adiabatic, and
resonant methods in simulation
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Conclusion and Next Steps

Current model includes:

RFhacceleration and momentum-dependent drift, time-varying RF voltage ramp and acceleration ramp, multiple bunching/compression
schemes

Currently Working on:

Validating model against newly received AGS run data and studying how bunching method choice maps onto actual longitudinal
dynamics and control

Next Steps:
* Benchmark simulation against AGS run data
* Quantify bunch length compression

* Evaluate Compression toward the 2ns RMS target

* Google drive link to simulation videos: https://drive.google.com/drive/folders/11ixKoxDSAG]x8vHNdLBQtLzrfnX7Z02e?usp=sharing
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