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Ron was a Pioneer of Nonneutral Plasmas



Electron Diffusion Gauge (EDG) Experiment

• “Pressure Measurement Using a Pure Electron Plasma,” D. A. Moore, Ph.D. Thesis, 
Princeton University (1995).

• “Pure Electron Plasma Dynamics and the Effects of Collisions with Background 
Neutral Gas Atoms,” E. H. Chao, Ph.D. Thesis, Princeton University (1999).

• “The Effects of Neutral Gas Pressure and Electron Temperature on the Dynamics of 
the Electron Diffusion Gauge Experiment Electron Plasma,” K. Morrison, Ph.D. 
Thesis, Princeton University (2004).



Beams as Nonneutral Plasmas

• “Nonlinear Dynamics of an Intense 
Nonneutral Ion Beam Propagating Through a 
Periodic Focusing Field,” Q. Qian, Ph.D. 
Thesis, Princeton University (1995).

• “Nonlinear Dynamics and Collective 
Processes in Intense Charged Particle 
Beams,” S. Strasburg, Ph.D. Thesis, 
Princeton University (2001).



The Paul Trap Simulator Experiment

“A Paul Trap Configuration to Simulate Intense Nonneutral Beam Propagation Over 
Large Distances Through a Periodic Focusing Quadrupole Magnetic Field,” R. C. 
Davidson, H. Qin, and G. Shvets, Physics of Plasmas 7, 1020 (2000).



Adiabatic and Instantaneous Lattice Change 
were Compared

“Experiments on Transverse Compression of a Long Charge Bunch in a Linear Paul 
Trap”, M. Chung, E.P. Gilson, M. Dorf, R. C. Davidson, P.C. Efthimion and R. Majeski, 
Physical Review Special Topics Accelerators and Beams 10, 064202 (2007).



Noise Drives Emittance Growth and Halo Particles

“Use of a Linear Paul Trap to Study Random Noise-Induced Beam Degradation in High-
Intensity Accelerators”, M. Chung, E. P. Gilson, R. C. Davidson, P. C. Efthimion, and R. 
Majeski, Physical Review Letters 102, 145003 (2009).



Dipole and Quadrupole Modes Driven to 
Nonlinear Regime

“Excitation of Transverse Dipole and Quadrupole Modes in a Pure Ion Plasma in a 
Linear Paul Trap to Study Collective Processes in Intense Beams”, E. P. Gilson, R. C. 
Davidson, P. C. Efthimion, R. Majeski, E. A. Startsev, H. Wang, S. Koppell, M. Talley, 
Physics of Plasmas 20, 055706 (2013).



Heavy Ion Fusion Science Virtual National 
Laboratory

“Development of a One-Meter Plasma Source for Heavy Ion Beam Charge 
Neutralization”, P. C. Efthimion, E. P. Gilson, R. C. Davidson, S. S. Yu and B. G. Logan, 
Nuclear Instruments and Methods in Physics Research A 544, 378 (2005).



Fast Faraday Cup

“Fast Faraday Cup to Measure Neutralized Drift Compression in Intense Ion Charge 
Bunches”, A. B. Sefkow, R. C. Davidson, P. C. Efthimion, E. P. Gilson, S. S. Yu, P. K. 
Roy, F. M. Bieniosek, J. E. Coleman, S. Eylon, W. G. Greenway, E. Henestroza, J. W. 
Kwan, D. L. Vanecek, W. L. Waldron, and D. R. Welch, Phys. Rev. ST Accel. and Beams 
9, 052801 (2006).



Neutralization by Bulk Plasma

“Ferroelectric Plasma Source for Heavy Ion Beam Charge Neutralization”, P. C. 
Efthimion, E. P. Gilson, R.C. Davidson, L. Grisham, B.G. Logan, P. A. Seidl, W. Waldron 
and S. S. Yu, Nuclear Instruments and Methods in Physics Research A 577, 203 (2007).



Simulations of Plasma Source

“Advanced Plasma Flow Simulations 
of Cathodic-Arc and Ferroelectric 
Plasma Sources for Neutralized Drift 
Compression Experiments”, A. B. 
Sefkow, R. C. Davidson, and E. P. 
Gilson, Physical Review Special 
Topics Accelerators and Beams 11, 
070101 (2008).
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“… a consensus is emerging… that many 
opportunities exist for significant advances…”

“… understanding… will also lead to new 
applications and will benefit other areas of
science.”

“… benefit national programs… through the 
development of new ideas and the training of a 
new generation of scientists and engineers.”

“… convinced that research opportunities in this 
crosscutting area of physics are of the highest 
intellectual caliber and are fully deserving of 
consideration of support by the leading funding 
agencies…”

“… broad federal support base for research in 
high energy density physics, including plasma 
science… would greatly strengthen the ability of 
the nation’s universities to have a significant 
impact on this exciting field of physics.”

“… rapidly developing area of research 
abroad…”



“… does not believe that the fact that NIF did 
not achieve ignition by the end of… 
September 30, 2012 lessens the long-term 
technical prospects for inertial fusion energy.”

“The scientific and technological progress in 
inertial confinement fusion
has been substantial… ”

“It would be premature to choose a particular 
driver approach… ”

“The potential benefits of inertial confinement 
fusion energy… provide a compelling 
rationale for establishing inertial fusion energy 
R&D as part of the long-term U.S. energy 
R&D portfolio.”

“… there is no nationally coordinated research 
and development program in the United 
States aimed at the development of inertial 
fusion energy that incorporates the spectrum 
of driver approaches… ”

“… the question of ‘the best driver approach’ 
remains open. ”







Prof. Ronald C. Davidson
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Ron was the best professor !



Last paper with Ron


