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What happens when you keep taking the path less travelled:

Background: past activities and adventures
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Plasma Wakefield Accelerators and FELs

Plasma Wakefield Acceleration

To have an intuition about the underlying physical mechanisms of the plasma wakefield acceleration we
can consider a surfer in the ocean:

o [f the surfer stands still, the 1w === just pass by him and his surfboard,
o cat he wa i ntial for the surfer to start paddling at the right time and gain speed,

ht the wave” he gets energy from the wave and continues to “ride” the 1' 1' 1' 1' 1' 1' 1' 1' L/I'

n for plasma-wakefield acceleration is as follows:

log(Power)

o A driver, which can be either a laser pulse or a charged particle beam, produces the plasma wave
. by pushing the electrons of a pre-ionized gas outward.
This process creates a bubble regime with self-sustaining electric fields, wakefileds, which can \
extreme values.
witness, is placed near the high-density area in the back of the v« /=, it will
nd travels with the wave until it reaches the speed of the wakefield.

ium, the focus of Working-Group 9 is on the beam-driven
lion, where:

nch: which prevents dephasing with the witness s
T are created and shaped by the photo-injector
es are pre-accelerated and manipulated with an RF structure

Accelerating volume: the Final goal: A high quality 5 GeV electron beam suitable for FEL lasinJ

micron-size region suitable for
accelerating the witness beam

Energy transfer medium: The background electron plasma
produces a bubble that transfers the energy from the driver to
the witness beam
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Placed at an optimal distance from the It seeds the evolution of the system by
driver, it experiences the accelerating field pushing the background electrons
outward

Source: https://physics.aps.org/story/v25/st10
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A Beam Driven Plasma Wakefield Accelerator at DESY
FLASHForwardr»

Future-orient kefield- lerat h I t at FLASH | |
uture-oriented wakefield-accelerator research and development a S o Ji .
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Probing Transient Fields

Background Physics: Rotation angle depends on

* (1) Plasma Density

* (2) Electron Beam B-Field (Beam Current)
Reference: A. Buck et al., Nature Physics, 2011

AT
o

Polarization rotation due to the Faraday effect &

Image from Wikipedia
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* Now @ FLASHForward:
» Measure longitudinal bunch profile

» Setup and Design of Required
Diagnostics

* Measure electron beam to laser jitter
* Future

. StUdy wakefield dynamiCS Faraday Effect

Beam Splitter /
Microscope Objective

» LaserB\eam
Electron Beam._,,‘>

Polarizers

P. Niknejadi et al 2018 J. Phys.: Conf. Ser.1067 042010
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Chaotic or Nonchaotic Universe?

Image From: http://wallpoper.com/images/00/

39/60/34/spiral-golden _00396034.png

Image From: https://www.quantamagazine.org/variable-stars-have-strange-nonchaotic-
attractors-20150310
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