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numerical grid information, electron beam, magnetic undulator and
focusing parameters, and radiation input parameters.

analytically using idealized and simplified models; more
comprehensive descriptions requires numerical methods.
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@ Access Input Files: Display GINGER-3D the various input files | ]
embedded in the HDF5-formatted output file and permit duplication to oof ————— / B \ IIIIIIIIIIII |
new disk files.

@ Over the past 40 years, numerical codes and FEL
simulations have been developed to model the complex
interactions between electron beams and radiation within
undulators, including extension to multiprocessor platforms.
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Examples of figures generated by the post-processor:

Left: Lineout intensity as a function of position on the x and y-axis.
Right: Far field power spectrum at the 3rd harmonics at Z = 8.25m.

¢ Graphical Results: Provides graphical visualization of all key outputs
from the GINGER-3D run. These are are divided into four main
categories: scalar quantities, particle envelope data, time snapshots, and
spectra plots (implemented using Fast Fourier Transform (FFT) routines).

€® The main FEL simulation codes used at SLAC include
GENESIS, GINGER-3D, and PUFFIN.
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¢ GINGER-3D is an advanced FEL simulation code that extends i .pl.jd;:c::D:iNshdﬂ; - options to save figures as PDF — g e v E\ o —
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axisymmetric, and FEL radiation often contains non- Left: Time snapshots of radiation power at various z positions.
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© save selective plots and fiels as a PDF

Generate scalar plots for higher harmonics

@ For example, GINGER-3D can study electron beams with tilts
and offsets, as well as non-axisymmetric radiation patterns,
such as orbital angular momentum modes.
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GINGER-3D & GENESIS-4 Runtime Analysis:
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¢ |n addition to designing and writing the new Python-based
post-processor, | analyzed the runtimes of GINGER_3D
relative to GENESIS-4, a widely-used FEL simulation code,
by varying the number of grid points, particles, and
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READ FILES:

Python-Based GINGER-3D Post-Processor " mpurie [ Display | savess.

->Why do we need a Python-Based Post-Processor? Tomplate Fic Dakiat) [SAMEES Allows users to plot near- and far S3DF.
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