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Plasma Acceleration (LWFA and PWFA) experiments have demonstrated many important
milestones in the past few years, including multi-GeV acceleration of electron beams . . .
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Multi-gigaelectronvolt acceleration of positrons
in a self-loaded plasma wakefield
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Demonstration of a positron beam-driven hollow
channel plasma wakefield accelerator
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... as well as new experiments demonstrating positron acceleration in plasma.
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The ultimate goal of this research is a compact, efficient, Plasma-Based Linear Collider (PLC).

What do we need to do to demonstrate that these machines are possible?
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The DOE and ICFA have asked the Advanced Accelerator community to provide input on an R&D
“Roadmap” that will lead to a linear collider. The reports were published in 2016 and 2017.




ICFA
ICFA ANA The steering group is chaired by B. Cros, P. Muggli and C. Schroeder
ALEGRO is opened to interested scientists worldwide

ALEGRO ALEGRO WG titles and leaders:

Steering Group
PC: Physics Case (M. Peskin, J. Tian)

CMD: Collider Machine Design (A. Seryi, D. Schulte, H. Yamamoto)

TMS:Theory, Modelling, Simulations (JL. Vay, J. Vieira)

ALEGRO Working Groups

PC LWFA
@ron acceleration (S. Gessner,@
PWFA SWFA: Structure wakefield accelerator (P. Piot, J. Power)

DLA: Dielectric laser accelerator (J. England, B. Cowan)

LWFA: Laser wakefield Accelerators (C. Schroeder, S. Hooker, B. Cros)
PWFA: Plasma wakefield Accelerators (J. Osterhoff, E. Gschwendtner, P. Muggli )
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In April of 2017, Brigitte Cros (CNRS) and Patric Muggli (MPP) chaired the Advanced Novel
Accelerator Workshop and published the ANAR report. ANAR establishes an R&D timeline,
but more input is needed. The Advanced LinEar collider study GROup (ALEGRO) was formed
to provide this detailed input.




What makes positron acceleration in plasma challenging?
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The plasma electrons are mobile but the plasma ions are not. The plasma responds
asymmetrically to beams of opposite charge. No other accelerating mechanism
exhibits this behavior!
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There are 10X more publications on electron PWFA as compared to positron PWFA.

There have been only three experiments on positron PWFA (E162, E200, and E225), all
carried out at SLAC.




Goals for Today’s Workshop

Talks:

* Review results from previous experiments

* Geta common understanding of the challenges and proposed solutions
* Look ahead to future experiments

Discussion:

What are the major obstacles to accelerating high-quality positron beams in plasma?
There are many proposed solutions. What are their advantages and drawbacks?

How do we approach the construction of “Megatables” for PLC concepts?

There aren’t many facilities of positron PWFA/LWFA research. Is there anything we can

do about it? What about novel sources of positron beams for plasma acceleration
experiments?
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