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Radiation Signal in Experimental
Shadowgrams of Laser Driven Plasma
Wakefield Accelerators
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Stage 1: Electron bunch
IS accelerated by high
intensity laser

Poster, Apr 14: Realization of plasma
photocathode injection in a compact
plasma accelerator powered by laser-
accelerated electron beams

Hidding, B., et al., Ultracold
Electron Bunch Generation via
Plasma Photocathode Emission
and Acceleration in a Beam-Driven
Plasma Blowout, Phys. Rev. Lett.
108, 035001 (2012)

Ufer, P., et. al., Ultra-compact
plasma photocathode in a hybrid
wakefield accelerator, submitted

Shadowgraphy Plugin in a Nutshell:

Gas Nozzle

Stage 2: Electron bunch
now accelerates a second
witness electron bunch

Known properties of radiation signal:
nears when injector hits first cavity
ependent of ionization

ependent of probe laser
Dependent of injector polarization
Shape varies from shot to shot

Demonstration with Double-Slit

lel3

Double Slit Fields in Simulation Box 1

Z [um]
R o K
o
E, [arb.u.]

y [um]

Field recording over time

Field Line-Outs over time lel2

2.0

20 1.5

.

NN

o wn
I I I I
N = [ o
o un o Ul

777

-1.0

=
(9]
1

777

-0.5

-0.0

Time t [fs]

SR ERIRE IR
Polarization Component E, [arb.u.]

NN

OCIHEEAEIEIEEIEETEEEEDS

I
N
N

"6 2 4 6
Transverse Coordinate y [um]

3D Fourier transformation
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Synthetic Double Slit Interference Pattern
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Integration of Poynting vectors

Inverse Fourier transformation

Propagation with angular spectrum
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Numerical aperture

Field-Slice in Fourier Domain with Masks
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and band-pass filter
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IN-Situ Extension of Simulation Box
Into Far Field on Virtual Screen

Poster Apr 15 (now): 2D Shadowgram
Advancing LWFA Beams '
for FEL Operation Using ——
Synergies between
Experiment, Simulation
and Automation

Talk Apr 17, 5:00 PM:
Exascale simulations of
laser plasma accelerators ~100cm
with PIConGPU S
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Laser-Plasma interactions of probe and accelerator are fully simulated
with PIConGPU, including the full physics, such as relativistic refraction,
diffraction, Faraday rotation, and ionization effects.

https://github.com/ComputationalRadiationPhysics/picongpu

Capturing Synthetic Radiation Signal by
Isolating Injector and Driver Interaction
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Preliminary analysis of momenta
0.3 differences of sheath electrons
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