
CONTENTS 

Foreword xi 

C.W.Roberson 

Sponsors and Organizing Committee xv 

Group Photo xvii 

SECTION 1: ANTIMATTER PLASMAS 

Progress in Creating Low-Energy Positron Plasmas and Beams 3

C.M.Surko, S.J.Gilbert, and R.G.Greaves 

Development and Testing of a Positron Accumulator 

for Antihydrogen Production 13 

M.J.T.Collier, L.V.JƒÓrgensen, 0.I.Meshkov, 

D.P.van der Werf, and M.Chariton 

Technological Applications of Trapped Positrons 19 

R.G.Greaves and C.M.Surko 

Progress Toward Cold Antihydrogen 29 

G.Gabrielse, J.Estrada, S.Peil, T.Roach, J.N.Tan, and P.Yesley 

The ATHENA Antihydrogen Experiment 40 

K.S.Fine (for the ATHENA Collaboration) 

Trapping, Cooling and Extraction of Antiprotons, 

and the ASACUSA Project 48 

Y.Yamazaki 

Multi-Ring Trap as a Reservoir of Cooled Antiprotons 59 

T.Ichioka, H.Higaki, M.Hori, N.Oshima, K.Kuroki, 

A.Mohri, K.Komaki, and Y.Yamazaki 

Self-Consistent Static Analysis of Using Nested-Well 

Plasma Traps for Achieving Antihydrogen Recombination 65 

D.D.Dolliver and C.A.Ordonez 

Analysis of Time-Dependent Effects When Operating Nested-Well 

Plasma Traps for Achieving Antihydrogen Recombination 71 

Y.Chang, D.D.Dolliver, and C.A.Ordonez 

Two-Component Nonequilibrium Nonneutral Plasma 

in Penning-Malmberg Trap 77 

H.Totsuji, K.Tsuruta, C.Totsuji, K.Nakano, K.Kamon, 

and T.Kishimoto 

SECTION 2: FLUID AND KINETIC STUDIES 

Characteristics of Two-Dimensional Turbulence That Self-Organizes 

into Vortex Crystals 85 

D.Z.Jin and D.H.E.Dubin 

A Selection of Experiments Performed with the Photocathode Trap 93 

D.Durkin, L.Zimmerman, and J.Fajans 



2-D Interaction of Discrete Electron Vortices 99 

Y.Kiwamoto, A.Mohri, K.Ito, A.Sanpei, and T.Yuyamia 

Vortex Motion Driven by a Background Vorticity Gradient 106 

D.A.Schecter and D.H.E.Dubin 

Inviscid Damping of Elliptical Perturbations on a 2D Vortex 115 

D.A.Schecter, D.H.E.Dubin, A.C.Cass, C.F.Driscoll, 

I.M.Lansky, and T.M.O'Neil 

Analytic Study of Two-Ring Patterns of Vortices in a Penning Trap 123 

0.G.M.Coppa 

Simulation of the Evolution of the Diocotron Instability 129

G.G.M.Coppa, A.D'Angola, and G.Lapenta 

A 2D Vlasov Code for the Electron Dynamics in a 

Penning-Malmberg Trap 135 

F.Califano, A.Mangeney, F.Pegoraro, R.Pozzoli, and M.Rome 

Dynamics of Coherent Structures in a Penning Malmberg Trap 

with 2D Vlasov Simulations 141 

M.Rome, R.Pozzoli, F.Pegoraro, A.Mangeney, and F.Califano 

The Modified Drift-Poisson Model: Analogies with Geophysical

Flows and Rossby Waves 147 

D.del-Castillo-Negrete, J.M.Finn, and D.C.Barnes 

Equilibrium Particle Orbits in Noinneutral Plasmas 153 

R.L.Spencer 

SECTION 3: COLLECTIVE MODES 

Steady-State Confinement of Non-Neutral Plasmas Using 

Trivelpiece-Gould Modes Excited by a •gRotating Wall" 161 

F.Anderegg, E.M.Hollmann, and C.F.Driscoll 

Wave Angular Momentum in Nonneutral Plasmas 170 

R.W.Gould 

Autoresonant (Nonstationary) Excitation of the l = 1 Diocotron Mode 176 

J.Fajans, B.Gilson, and L.Friedland 

Experimental Observations of Nonlinear Effects in Waves 

in a Nonneutral Plasma 182 

G.W.Hart, R.L.Spencer, and B.G.Peterson 

Numerical Investigations of Solitons in a Long Nonneutral Plasma 192 

S.N.Rasband and R.L.Spencer 

The m=1 Diocotron Instability in Single Species Plasmas 198 

J.M.Finn, D.de1-Castil1o-Negrete, and D.C.Barnes 

End Shape Effects on the mƒÆ= 1 Diocotron Instability in Hollow

Electron Columns 208 

A.A.Kabantsev and C.F.Driscoll 

Measurement of Plasma Mode Damping in Pure Electron Plasmas 214 

J.R.Danielson and C.F.Driscoll 

SECTION 4: TRANSPORT 

Measurement of Cross-Magnetic-Field Heat Transport 

due to Long Range Collisions 223 

E.M.Hollmann, F.Anderegg, and C.F.Driscoll 

2D Collisional Diffusion of Rods in a Magnetized Plasma 

Column with Finite E•~B Shear 233 

D.H.E.Dubin and D.Z.Jin 

Experimental Test of the Resonant Particle Theory of 

Asymmetry-Induced Transport 241 

D.L.Eggleston 

Quadrupole Induced Resonant Particle Transport in a Pure 

Electron Plasma 250 

E.Gilson and J.Fajans 

Two Experimental Regimes of Asymmetry Induced Transport 256 

J.M.Kriesel and C.F.Driscoll 

Experiments on Viscous Transport in Pure-Electron Plasmas 266 

J.M.Kriesel and C.F.Driscoll 

Viscous Expansion of a Non-Neutral Plasma 272 

P.Goswami, S.N.Bhattacharyya, A.Sen, and K.P.Maheshwari 

Effects of Background Gas Pressure on Pure Electron Plasma 

Dynamics in the Electron Diffusion Gauge Experiment 278 

E.H.Chao, R.C.Davidson, S.F.Paul, and K.A.Morrison 

An Annular Penning Trap for Studies of Plasma Confinement 290 

J.Kline, S.Robertson, and B.Walch 

Bifurcations in Elliptical, Asymmetric Non-Neutral Plasmas 299 

J.Fajans, E.Gilson, and K.Backhaus 

SECTION 5: CHARGED PARTICLE BEAMS 

Intense Nonneutral Beam Propagation Through a Periodic Focusing 

Quadrupole Field I•\A Compact Paul Trap Configuration 

to Simulate Beam Propagation Over Large Distances 309 

R.C.Davidson, H.Qin, and G.Shvets 

Intense Nonneutral Beam Propagation Through a Periodic Focusing 

Quadrupole Field II•\Hamiltonian Averaging Techniques in the 

Smooth-Focusing Approximation 320 

R.C.Davidson, H.Qin, and G.Shvets 

Verification of Coulomb Order in a Storage Ring 329 

R.W.Hasse 

Proton Beam-Electron Plasma Interactions 336 

R.E.Pollock, J.Ellsworth, M.W.Muterspaugh, 

and D.S.Todd 

The Cryston: An Induction Accelerator for the Production 

of Crystalline Beams 345 

R.Blumel 



SECTION 6: STRONGLY COUPLED PLASMAS 

Crystalline Order in Strongly Coupled Ion Plasmas 353 

T.B.Mitchell, J.J.Bollinger, X.-P.Huang, W.M.Itano, 

J.N.Tan, B.M.Je1enkovic, and D.J.Wineland 

An Ultracold Neutral Plasma 367 

S.Kulin, T.C.Killian, S.D.Bergeson, L.A.Orozco, C.Orzel, 

and S.L.Rolston 

Collective Modes in Strongly Coupled Dusty Plasmas 376 

M.S.Murillo 

Experiments on Particle-Particle Interactions in Dusty Plasma Crystals 383 

A.Melzer and A.Peil 

Structures and Dynamics of Dusty Plasmas and Dusty Plasma Mixtures 389 

H.Totsuji, C.Totsuji, K.Tsuruta, K.Kamon, T.Kishimoto, and T.Sasabe 

SECTION 7: TOROLDAL DEVICES 

Toroidal Magnetic Confinement of Non Neutral Plasmas 397 

Z. Yoshida, Y.Ogawa, J.Morikawa, H.Himura, S.Kondo, 

C.Nakashima, S.Kakuno, M.Iqbal, F.Volponi, N.Shibayama, 

and S.Tahara 

Confinement of Nonneutral Plasmas in the Prototype 

Ring Trap Device 405 

H.Himura, Z.Yoshida, C.Nakashima, J.Morikawa, 

H.Kakuno, S.Tahara, and N.Shibayama 

Experiments on Pure Electron Plasmas Confined in a 

Toroidal Geometry 411 

C.Nakashima, Z.Yoshida, J.Morikawa, H.Himura, 

H.Kakuno, S.Tahara, and N.Shibayama 

Design of a Toroidal Plasma Confinement Device with a Levitated 

Super-Conducting Internal Coil 417 

Y.Ogawa, H.Himura, S.Kondoh, J.Morikawa, Z.Yoshida, 

T.Mito, N.Yanagi, and N.Iwakuma 

SECTION 8: SPECIAL TOPICS 

The Penning Fusion Experiment•\Ions 425 

M.M.Schauer, K.R.Umstadter, and D.C.Barnes 

Confinement of Pure Ion Plasma in a Cylindrical Current Sheet 435 

S.F.Paul, E.H.Chao, R.C.Davidson, and C.K.Phillips 

Magnetic Cusp and Electric Nested- or Single-Well 

Configurations for High Density Antihydrogen and 

Fusion Nonneutral Plasma Applications 445 

C.A.Ordonez 

Virtual Cathode Formations in Nested-Well Configurations 451

K.F.Stephens, II, C.A.Ordonez, and R.E.Peterkin, Jr.

Formation of a 7Be Plasma 457 
B.G.Peterson and G.W.Hart 

Self-Consistent Numerical Solution to Poisson's Equation 

in an Axisymmetric Malmberg-Penning Trap 461 
E.H.Chao, R.C.Davidson, S.F.Paul, and K.S.Fine 

Ion-Electron Collisions in a Homogeneous Magnetic Field 469 

G.Zwicknagel 

Program 475 

Author Index 485 


