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Rotating Wall: Plasmas In Stasis

The Rotating Wall technique allows non-neutral plasmas to be compressed to high
densities, and to be confined for arbitrarily long times (weeks). In essence, a weak wall
voltage rotating at wg "spins up" the plasma (drift) rotation wg, overcoming unavoidable
drags due to trap asymmetries. The confined plasmas can then be in global thermal
equilibrium in the rotating 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 rotating Be+ crystals. Applications to anti-matter particles followed
immediately, both for positrons (commercialized by First Point Scientific), and for anti-
protons at CERN to create anti-hydrogen.

The RW technique is now used at 27 institutions world-wide, for studies of plasma
physics, atomic physics, fundamental constants, quantum computing, and accelerator
physics.
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Rotating Wall References (out of 370 total)

Species Location Pl
1. Mg* uCsD Driscoll
2. e UCSD
3. e Mg' uCsSD
4. Mgt I'>>1 uCsD
5. Be* NIST Boulder Bollinger
6. et Los Angeles Greaves
UcsD Surko
UCR Mills
7. e CERN / ATHENA
Berkeley Fajans
Swansea, UK Charlton
8. e Milan IT Pozzoli
0. e Busan Korea
10. e Toroid Appleton WI Stoneking
11. Dust Garching DE Morfil
12.  Rad' CERN / REX-ISOLDE
13.  Rad' CERN / WITCH
14. Rad+ SPIRAL2 / PIPERADE
Caen,FR
Heidelberg DE
15. cat GSI SPECTRAP / HITRAPP
Darmstadt
London
16. ztn TRIUMF / EBIS / TITAN
17. pBar Tokyo /ASACUSA Yamazaki
18. pBar CERN / MRT
19. pBar CERN / ALPHA
20. pbar CERN / ATRAP Gabrielse
Boston
21.  e'/e FRM-II / APEX Pedersen
Garching DR Saitoh
22. et/e LEPTA Moscow
Arkhangelsk

Swansea UK
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Rad* = Short lived radioactive ions



