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Motivation and Overview

lasy

of complex laser pulses for simulations of laser-plasma interactions.

v Laser manipulations

lasy simplifies these workflows with modern programming methods:
(Open-source, Python, CI/CD, data standards).

It was developed to address key challenges in laser-plasma simulation workflows:

[l is an open source python library that streamlines the initialisation and manipulation

v Realistic laser profiles are key for realistic simulations of laser-plasma interaction I,
(conversions, propagation, etc.) are required and error-prone.
v Start-to-end workflows require interfacing simulation tools with different laser representations.
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lmports lasy.profiles.gaussian_profile GaussianProfile
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description pulse_duration = 30e-15

of laser t_peak -

laser_profile = GaussianProfile(wavelength, polarization, energy, spot_size, pulse_duration, t_peak)
. : dimensions "rt"
simulation Lo 0, -2.5 * pulse_duration)

hi
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)
; pulse_duration)
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parameters +
create object

laser = Laser(dimensions, lo, hi, num_points, laser_profile)
propagate laser.propagate(-2e-6)
+ plot / save

laser.show(envelope_type='intensity')
laser.write to file('test laser', 'h5')

Defining a Laser Pulse

Can be defined as separable (in space and time)
or as as profiles with spatiotemporal couplings.
These laser profiles can be:

v Analytic profiles

v Imported from experimental data

v Imported from another simulation via openPMD
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Adding Optical Elements ¢

laser.apply_optics( ParabolicMirror( f=850e-3 ) )

Current elements included:
v Parabolic mirror

How is a Laser Pulse Represented?

lel2

Simplified model covering broad use case:
v Temporal envelope approximation (internally)
v Paraxial approximation
v Constant polarisation
v Different geometries:
v Cartesian (X, V, t)
v Qylindrical with modal decomposition (m, r, 1)
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E, B : 6 components with fast oscillations

lasy : 1 component, no fast oscillations N

Propagating the Laser Pulse :

lo_new
hi_new
n_points_new
grid_out

(-100e-6,-100e-6,-80e-15)
(100e-6,100e-6,80e-15)

(500,500,200)

Grid( 'xyt', lo_new, hi_new, n_points_new)

Propagation of beam can be easily simulated:
v Near field propagation (same grid)

v Axicon angular frequency \

v Far field propagation (resampled grid)
v Split-step propagation (nonlinear effects)

-

laser.add_propagator(FresnelChirpZPropagator())
laser.propagate( distance = 500e-3, grid_out=grid_out)

v AXxiparabola

v Chromatic lens
v Intensity mask
v Dazzler

v Spectral phase

E(Z,w) — E(Z,w) @)

laser envelope-j

spatial coordinates phase added by optic

v Spectral filter
v Zernike aberrations
...and easy to add your own!

lasy also allows direct retrieval of the
refractive index of desired materials from
refractiveindex.info

v Established libraries such as Axiprop 34
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Hosted on github and powered by community contributions:

Angel Ferran Pousa, Alexander Sinn, Anna Liisa Puchert,
Matt Streeter, David McMahon, Nadezhda Khachatrian,
Cristina Mariani, Ryan Sandberg, llian Kara-Mostefa
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MATTER AND TECHN OLOGIES

ACCELERATOR RESEARCH AND DEVELOPMENT

Save / View a Laser Pulse y Handshake Between Different Simulation Codes
laser.show(envelope_type="'intensity')
. lasy makes it easier to combine codes with different laser representations
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