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Accelerator components… can break
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One of the causes… wakefields & impedance
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To calculate wakefields… Numerical solver
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Maxwell Equations (Integral form) Maxwell Grid Equations

Integrals to matrices:
• Operators
• Grid areas and lengths
• Materials

Domain discretization
𝑑𝑥, 𝑑𝑦, 𝑑𝑧

𝑁𝑐𝑒𝑙𝑙𝑠 = 𝑁𝑥𝑁𝑦𝑁𝑧

1st approximation
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Computer friendly!
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So far… only commercial software
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wakefield solver

Commercial 
Black box

My PhD project

https://xkcd.com/
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Open-source !
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https://github.com/ImpedanCEI/wakis

Simulation examples
⏳~2’ to 20’ 

Benchmarks 
against CST studio®

Source code

https://github.com/ImpedanCEI/wakis
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ATS sector ❤ IT group
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Improve how we write code 
& exploit IT resources



Thank you for the attention ☺

Elena de la Fuente García (BE-ABP-CEI)
elena.de.la.fuente.garcia@cern.ch

Wakis:
3D Electromagnetic Time-Domain 

wake and impedance solver


