
Rota%ng	Wall:	Plasmas	In	Stasis	

The	 Rota)ng	Wall	 technique	 allows	 non-neutral	 plasmas	 to	 be	 compressed	 to	 high	
densi)es,	and	to	be	confined	for	arbitrarily	 long	)mes	(weeks).	 	 In	essence,	a	weak	wall	
voltage	rota)ng	at	ωR	"spins	up"	the	plasma	(driE)	rota)on	ωE,	overcoming	unavoidable	
drags	 due	 to	 trap	 asymmetries.	 	 The	 confined	 plasmas	 can	 then	 be	 in	 global	 thermal	
equilibrium	in	the	rota)ng	frame,	including	the	correlated	liquid	and	crystal	states	at	low	
temperatures.	

The	RW	technique	was	developed	at	UCSD	for	pure	Mg+	ion	plasmas	and	pure	electron	
plasmas,	 to	 enable	 precision	 tests	 of	 plasma	 transport	 processes.	 	 The	 technique	 was	
immediately	 "post-doc	 transferred"	 to	 NIST	 Boulder,	 where	 it	 enabled	 phase-locked	
images	 of	 rota)ng	 Be+	 crystals.	 	 Applica)ons	 to	 an)-maPer	 par)cles	 followed	
immediately,	 both	 for	 positrons	 (commercialized	 by	 First	 Point	 Scien)fic),	 and	 for	 an)-
protons	at	CERN	to	create	an)-hydrogen.	

The	 RW	 technique	 is	 now	 used	 at	 27	 ins)tu)ons	 world-wide,	 for	 studies	 of	 plasma	
physics,	 atomic	 physics,	 fundamental	 constants,	 quantum	 compu)ng,	 and	 accelerator	
physics.	
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