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New recruitment

Internship
Laury Batista
s Master2 GI-PLATO | JUAS
= Former internships on LWFA physics and beam dynamics (Tracewin)
Transfer line design for LWFA
m Design of a variety of TF using LPA beam
m Examples
s 4 quads
m 6 quads
s 9 quads + 2 dipoles
s With various focalisation constraints
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Bestcases
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New numerical tool for LWFA design

Python package
For beam dynamics and data analysis in laser-plasma simulations
Interface between LPA and beam transport codes
m Already take into account: FBPIC, SMILEI, TraceWin
m Will take into account: WarpX, MadX, ASTRA, ...
Beam dynamics data analysis in plasmas
Automatic launcher for optimisation runs (Genetic algorithm, Bayesian optimisation)
Easy to install
s Multi OS (tested on Windows | Mac | Linux)
s Can be installed on a cluster (tested on TGCC IRENE and TOPAZE)
= Very few dependencies (numpy | pandas | scipy required; matplotlib optional)
Easy to use
m GUIl discussed
Distribution
m Open source discussed
s Documentation ongoing
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Example of uses

# skypiea

rms, o4+ 0.445 7.mm.mrad €n,rms, - 2.818 m.mm.mrad

1 1 : -1 1.064e-03 7.mm.mrad € .731e-03 =.mm.mrad
lmpor‘t Skyplea o7 1.314 mrad . 5 a,s: 3.266 mrad

- 1.623e+03 mrad/mm 7,: 1.585e+03 mrad/mm
3,:3.021e-03 mm/mrad 3,: 3.011e-03 mm/mrad

a,:-1.942

# Find all timesteps

steps = skypiea.Steps(directory="'/../../"',source="fbpic")
# Creation of the step class

step = skypiea.Step()

Q:1108.416 pC
Fjean: 213.410 MeV

or s 8.270 MeV (3.875%)
o.:3.027 u
# Read data .

a,:1.793 um
o,: 4.502 ym

step = steps.getParticle(step,timestep,species="elec')

Energy, MeV

# plot beam (6D beam)

_ = skypiea.plotbeam(step)
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Example of uses

# Simple plot of the x distribution (dQ/dx). Note that x axis is convert in um
with xconv. step.sigma x is the standard deviation (bunch length) in x.

H, xedges = step.histlD('x’,
xconv="um',
xrange=[-3*step.sigma_x*1le6,3*step.sigma_x*1e6],
bins=150,
# dx = 1, # Instead of bins
plot="plot’,
# Keyword arguments
linestyle="--"

)
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Example of uses

step = steps.getField(step,timestep)
step.plotlDfield('zfield', '"Ez',xconv="mm',yconv="GV/m")
step.plot2Dfield('zfield', 'rfield', 'ne’,

xconv="um',

yconv="um',

zconv="cm-3",

yrange=[-30,30],

3.97 3.98

cmap=cm.inferno_r, T

Electron density. cm#

ylabel=True, | 0 1e20

Ez=True,
Ez _conv="GV/m",

Ez _range=[-170,170],

field E., GV/m

Ez color="black",

Electric

Ez ylabel=True,
Ey2d _env=True,

grid=False,
3940 3950 3960 3970 3380 3390 4000
zZ, pem

* iscbar="cbar reduced b")
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To TraceWin

# Read dst

step = skypiea.read dst("data.dst")

# Rewrite distribution with same weight

step_new = skypiea.noweight(step,N=100000)

# Write dst

step new.writeTraceWin("tracewin.dst",freq)
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Launcher

Launcher

Generate automatically runs

m Simulation scripts

m Execution scripts

m Analysis scripts

Replacer

= Ex: {{a0}} -> generated value

Save everything

= Input and output data

m Scripts

m Format csv

m Toward ML approach
Genetic algorithm

More than 1000 runs with FBPIC
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# SLURM script run.sh

#MSUB -n {{n_core}}
ccc_mprun python3 {{scriptpath}}

# Script FBPIC.py

ao {{a0}}
wo = {{we}}

# SLURM script run.sh

#MSUB -n 8
ccc_mprun python3 /../Run_00000958/script.py

# Script FBPIC.py

a0
wo

1.3003218648997583
2.09587578874199e-05
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Genetic algorithm

INPUTS = [['a@' , 1., 2.1,
['w@' , 12*um, 30.0*um],
[ "taua', 20*fs, 30*fs],
['zfoc', 2000*um, 4500*um],
['zcl' , 1000*um, 2200*um],
[ 'mul’ , 300*um, 600*um],
['T11" , 60*um, 160*um],
['T12" , 60*um, 160*um],
['zc2' , 3000*um, 4000*um],
[ 'mu2' , 800*um, 1600*um],
['T21" , 60*um, 160*um],
['T22" , 60*um, 160*um],
['ampl' , 2, 4],
[ "amp2' , 1.5, 2.5],

['ampn' , ©.01, 0.39],
['ampt' , ©.0001, 0.06]]
OUTPUTS = [['charge', 120., 50, 'or more'],['energy std perc', 2., 100, 'or

less'],['emit_norm _rms y', 2., 50, 'or less']]
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Best output with the genetlc algorithm
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2 1.606 7.mm.mrad

€n rmb, 22/ 1.656 m.mm.mrad €n,rms, yy' -
Xampie of Uses 383008 o o
. oy 2499 mrad

479 mrad
554e+03 mrad/mm 1.628e+03 mrad/mm

angle = 45 * np.pi / 180 # Radian
step new = step.rotationXY(angle)

x, pm

Q:108.416 pC

Efean: 213.410 MeV

oprus: 8.270 MeV| (3.875%)
0.:3.027 pm
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