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Accelerator components... can break
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One of the causes... wakefields & 1mpedance
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One of the causes... wakefields & 1mpedance

Excites over time EAbs field, timestep=35000
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To calculate wakefields... Numerical solver

Maxwell Equations (Integral form)
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15t approximation
Domain discretization
dx,dy,dz

y

Neens = NxNyNz )_X

Ly g

1

Y

i

dZ/Z/:_____O:

Ve

E. de la Fuente

Maxwell Grid Equations
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Integrals to matrices:

* Operators

e Grid areas and lengths
* Materials
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So far... only commercial software

https://xkcd.com/

THIS ISYoUR  wakefield solver 2

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLERS ON THE OTHER SIDE.

WHAT IF THE ANSLERS ARE LIRONG? J

<© JUST STIR THE PILE UNTIL

;55? TEY STPRT LOOKING RIGHT
()

Q

Commercial
~.~1 Black box

#

?S DASSAULT 775 sSivmuLIA
2D SUSTEMES -]

CST STUDIO SUITE

" EIFN GV

[ ]
Omzan Wakis g
CAD Geometry PyVista Boundary conditions
(.stl) Geometry PEC, PMC, Periodic, ABC

importer
Simulation Source '
\. parameters S(x,v,2,t)

o am®
Jupyter @) Mesh ‘ Operators
o~ GG C,D4,Ds,D,, D
Materials
ﬁ M, M M,
100%
@ @ GPU accelerated
NVIDIA.

E. de la Fuente

My PhD project
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Open-source !

¥ b wakis Ppublic P J_na_*hﬂ“ A J’ 57 EditPins + @uUnwatch 1 v % Fork 5~ starred 8  ~ ﬁ

Benchmarks P main ~ ¥ 7Branches © 2 Tags Q Gotofile ¢ Addfile ~ About & Wakls
against CST studio®

3D electromagnetic time-domain solver,
W elenafuengar adding 3d plot 423e8ca - 1hourago D) 382 Commits specialized in wake potential and beam-
coupling impedance computation for

particle accelerators

benchmarks adding 3d plot 1 hour ago

Simulation examples

B docs change logo to high resolution png last week . ,® wakis.readthedocs.iof
~")/ V2
x 2 to 20 & » £ Overview © Edit on GitHub
BB examples In 3d  impedance
B test itator—physics
esls s
\ ‘ Welcome to wakis documentation Iulation
B wakis k ° wakis: 3D Time-domain Wake and Impedance Solver
D .gitattributes wakis is a 3D Time-domain Electromagnetic solver that solves the Integral form of Maxwell’s
S d equations using the Finite Integration Technique (FIT) numerical method. It computes the
ource coae D .gitignOre longitudinal and transverse wake potential and beam-coupling impedance from the simulated
electric and magnetic fields. It is hence focused on simulations for particle accelerator components, Kies
but it is also a multi-purpose solver; capable of simulating planewaves interaction with nano-
[ LICENSE e
structures, optical diffraction, and much more!
D MANIFEST.in &7 Some of uakis features:
® Overview

[ README.md % Installation guide « Material tensors: permittivity £, permeability 4, conductivity o. Possibility of anisotropy.

| B 8 User's Guide « CAD geometry importer ( .st1 format) for definition of embedded boundaries and material
0 pyproject.toml I regions, based on pyvista

| « Boundary conditions: PEC, PMC, Periodic, ABC-FOEXTRAP

EiSimiiation doman geomety and Different time-domain sources: particle beam, planewave, gaussian wavepacket
D readthedocs.yml materials setup ; IRsoRices: paruc: LPIaNEWave, gassiamwavep,
« 100% python, fully exposed API (material tensors, fields E, H, J). Matrix operators based on
© @ Setting up the electromagnetic - s :
Soiver numpy and scipy.sparse routines ensure fast calculations.

D releasesh o « 1d, 2d, 3d built-in plotting on-the-fly

|| Adding time-dependent sources o .

« Optimized memory consumption
requirements.txt & Using wakis as an electromagnetic « GPU acceleration using cupy/cupyx

D 9 Wakefield solver ’ Ee b pY = Re(]d

| « Perfect matching layer (PML) coming soon! -
D SF."CUP py Built-in plotting the

wakis AP| Reference The source code is available in the wakis GitHub repository. DOCS
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https://github.com/ImpedanCEI/wakis

ATS sector Q IT group

/ i \ e A bit of physics in a week of computing m .
Improve how we write code Conclusion
& eXpIOit IT resources Physics is essentially computing !

And IT services are essential
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Reproducible research data analysis platform

__A
Flexible Scalable Reusable Free
Run many computational Support for remote compute Containerise once, reuse Free Software. MIT licence.
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