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Progress	in	Plasma	Acceleration	Research

Plasma Acceleration (LWFA and PWFA) experiments have demonstrated many important
milestones in the past few years, including multi-GeV acceleration of electron beams . . .

M.	Litos et.	al.	Nature 515,	92-95	(2014)

W. Leemans et	al.	PRL	113,	245002	(2014)



Progress	in	Plasma	Acceleration	Research

. . . as well as new experiments demonstrating positron acceleration in plasma.



Plasma-Based	Linear	Colliders

C.	B.	Schroeder	et.	al. Phys.	Rev.	ST	Accel.	Beams 13,	101301E.	Adli et.	al.,arXiv:1308.1145 [physics.acc-ph]

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?



Research	Roadmaps

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.



From	ANAR	to	ALEGRO

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?

mi >>	me
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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!



Few	Papers/Fewer	Experiments

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
• Get	a	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?



Today’s	Agenda


