XvVi

VOLUME II

CHAPTER 7 PLASMA HEATING AND MAGNETIC CONFINEMENT

7.1 - APPLICATIONS OF INTENSE PULSED ION BEAMS TO MAGNETICALLY
CONFINED FUSION
K.O. Busby, P.L. Dreike, J.B. Greenly, D.A. Hammer,
B.R. Kusse, P.M. Lyster, A. Mankofsky, Y. Nakagawa, R.N. Sudan

7.2 - HEATING OF A DENSE PLASMA WITH AN INTENSE RELATIVISTIC
ELECTRON BEAM : INITIAL OBSERVATIONS
M.D. Montgomery, J.V. Parker, K.B. Riepe, R.L. Sheffield

7.3 - PLASMA HEATING IN SOLENOIDS BY HIGH-POWER RELATIVISTIC
ELECTRON BEAMS
V.S. Koidan, E.P. Kruglyakov, D.D. Ryutov

7.4 - REB PLASMA HEATING AND CURRENT DRIVE IN TOROIDAL DEVICES
B.R. Kusse, G.A. Proulx

7.5 - GENERATION OF A COMPACT TOROIDAL PLASMA CONFINEMENT GEOMETRY
WITH ROTATING ELECTRON BEAMS
J.D. Sethian, K.A. Gerber, D.N. Spector, A.E. Robson

7.6 - INJECTION OF A RELATIVISTIC ELECTRON BEAM INTO A TOKAMAK
FOR CURRENT DRIVE : EXPERIMENTAL RESULTS
V. Bailey, J. Creedon, B. Ecker, H. Helava, G.A. Proulx

7.7 - MULTI-MEGAJOULE HEATING OF LARGE TOKAMAKS WITH HIGH ENERGY
HEAVY IONS BEAMS
R. Dei-Cas

7.8 - PLASMA HEATING BY A RELATIVISTIC ELECTRON BEAM
G.C.A.M. Janssen, P.H. de Haan, H.J. Hopman

7.9 - ENHANCED PLASMA HEATING BY REFLEXING HIGH-POWER ELECTRON BEAM

P. Sunka, V. Babicky, M. Clupek, K. Jungwirth, K. Kolacek,
I. Kovac, V. Piffl, M. Ripa, J. Ullschmied

CHAPTER 8 HEAVY IONS

8.1 - THE HEAVY ION FUSION PROGRAM AT ARGONNE
J.M. Watson, R.L. Martin

8.2 - THE INFLUENCE OF TARGET REQUIREMENTS ON THE PRODUCTION,
ACCELERATION, TRANSPORT, AND FOCUSING OF ION BEAMS
R.O. Bangerter, J.W.K. Mark, D.J, Meeker, D.L. Judd

8.3 - DRIVER-REACTOR INTERFACE FOR HEAVY ION FUSION
M.D. Nahemow

515

523

531

541

549

557

567

575

583

593

601

609



XVII

8.4 - NUMERICAL STUDIES OF THE GENERATION OF GeV HEAVY IONS AT
LASER IRRADIATION 617
H. Hora, D.A. Jones, E.L. Kane, P, Lalousis, P.R. Wiles

8.5 - HEAVY ION BEAM DEGRADATION FROM STRIPPING IN NEAR VACUUM
REACTOR CHAMBERS 625
W.A. Barletta

8.6 - FINAL TRANSPORT OF HEAVY ION BEAMS FOR INERTIAL CONFINEMENT
FUSION 633
W.A. Barletta, W.M. Fawley, E.P. Lee, S.S. Yu

8.7 — LONGITUDINAL AND TRANSVERSE COUPLING IN ACCELERATOR BEAM
PLASMAS 641
G. Krafft, J.W.K. Mark, L. Smith, T.F. Wang

8.8 - HEAVI-ION INERTIAL FUSION : SUGGESTED EXPERIMENTS ON DISK
HEATING AND BEAM TRANSPORT USING ACCELERATOR TEST FACILITIES 649
J.W.K. Mark, R.O. Bangerter, W.M. Fawley, S.S. Yu, G. Krafft,
T.S.F. Wang

CHAPTER 9 COLLECTIVE ACCELERATION

9.1 - COLLECTIVE ION ACCELERATION STUDIES AT THE UNIVERSITY OF
MARYLAND 659
W.W. Destler, L.E. Floyd, J.T. Cremer, C.R. Parsons, M. Reiser

9.2 -~ PROTON COLLECTIVE ACCELERATOR STUDIES 667
J.A. Nation, G. Providakes, V. Serlin

9.3 - STUDIES OF THE COLLECTIVE FOCUSING ION ACCELERATOR 675
A. Fisher, P. Gilad, F. Goldin, N. Rostoker

9.4 - ONE DIMENSIONAL SIMULATION OF COLLECTIVE ION ACCELERATION
BY AN IREB MOVING THROUGH LOW PRESSURE GAS 683
W. Hintze

9.5 - DEVELOPMENT OF COLLECTIVE ACCELERATION METHODS AT THE JOINT
INSTITUTE FOR NUCLEAR RESEARCH 691
V.P. Sarantsev, I.N. Ivanov

9.6 - THEORETICAL CONSIDERATIONS OF THE COLLECTIVE ION ACCELERATION
STUDIES AT THE UNIVERSITY OF MARYLAND 699
C.D. Striffler, I. Mayergoyz, J.M. Grossmann

9.7 -~ EFFICIENT HIGH ENERGY ACCELERATION OF INTENSE ELECTRON BEAMS 707
J.L. Vomvoridis

9.8 - CONTROL OF THE HIGH CURRENT ELECTRON BEAM SHAPE AND HEAVY
ION BEAM GENERATION IN DIELECTRIC CHANNELS 715
A.V. Agafonov, A.S. Airapetov, A.A. Kolomensky, E.G. Krastelev,
B.N. Yablokov



XVIII

CHAPTER

10 ACCELERATORS AND HIGH-POWER TECHNOLOGY

10.1 -

10.2 -

10.3 -

10.4 -

10.5 -

10.6 -

10.7 -

10.8 -

10.9 -

10.10 -

10.11 -

10.12 -

PBFA I : PULSED POWER DRIVER FOR INERTIAL CONFINEMENT FUSION
J.P. VanDevender, G.W. Barr, J.T. Crow, S.A. Goldstein,

D.H. McDaniel, K.F. McDonald, T.H., Martin, W.B.S. Moore,
E.L. Neau, G.D. Peterson, J.F. Seamen, D.B. Seidel, R.B.
Spielman, B.N. Turman, G. Yonas, I.D. Smith

PULSE POWER RESEARCH ON EAGLE

G.B. Frazier, S.R. Ashby, D.M. Barrett, M.S. Di Capua,
L.J. Demeter, R, Huff, D.E. Osias, R. Ryan, P, Spence,
D.F. Strachan, T.S. Sullivan

MULTI-MEGAJOULE INDUCTIVE STORAGE FOR PARTICLE BEAM
PRODUCTION AND PLASMA IMPLOSIONS
R.D. Ford, D.J. Jenkins, W.H. Lupton, I.M, Vitkovitsky

A 3 MEGAJOULE HEAVY ION FUSION DRIVER
A. Faltens, E. Hoyer, K. Keefe

A CAST, MULTISTAGE, DIAPHRAGM-TYPE, HIPPODROME-SHAPED,
MAGNETIC-FLASHOVER-INHIBITED INSULATOR
M.S. Di Capua, T.S. Sullivan, S.R. Ashby, G.B. Frazier

HIGH-VOLTAGE PULSE ELECTRON ACCELERATOR NIKE-M
L. Karpinski, A. Janowski, R. Matuszewski, W. Maciszewski

GAEL : A LOW-INDUCTANCE 2-OHM RELATIVISTIC ELECTRON-BEAM
GENERATOR

J. Delvaux, H. Lamain, C. Rouillé, J.M. Buzzi, H.J. Doucet,
B. Etlicher, M. Gazaix

CURRENT VIEWING RESISTORS (SHUNTS) FOR MAGNETICALLY
INSULATED VACUUM TRANSMISSION LINES
M.S. Di Capua

HIGH CURRENT BETATRON
G. Barak, D. Chernon, A, Fisher, H. Ishizuka, N. Rostoker

DYNAMICS OF AN INTENSE ELECTRON RING IN A MODIFIED BETATRON
FIELD
P. Sprangle, C.A. Kapetanakos, S.J. Marsh

PHYSICS OF A REPETITIVELY PULSED 10 KAMP ELECTRON BEAM
ACCELERATOR

T.J. Fessenden, W.A. Atchison, D.L. Birx, R.J. Briggs,

J.C. Clark, R.E. Hester, V.K. Neil, A.C. Paul, D. Rogers Jr,
K.W. Struve

BEAM TESTS ON THE 4kA, 1.5 MeV INJECTOR FOR FXR
B. Kulke, R. Kihara, D. Ravenscroft, R. Scarpetti,
G. Vogtlin

725

733

751

769

775

783

803

813

821



NONLINEAR ANALYSIS OF THE QUASI-OPTICAL ELECTRON CYCLOTRON
J.L. Vomvoridis, P. Sprangle, W.M, Manheimer

INVESTIGATION OF HIGH-POWER MICROWAVE GENERATION IN RELA-
L.N. Chekanova, M.I. Fuchs, A.A. Kolomensky, N.F. Kolalyov,

E.G. Krastelev, M.I. Kuznetsov, A.M. Maine, V.E. Nechaev,
M.M. Ofitserov, V.A. Papadichev, M.I. Petelin

G.A. Mesyats, F.Ya. Zagulov, A.S. Elchaninov, S.D. Korovin,
THEORY OF RELATIVISTIC CYCLOTRON RESONANCE MASERS

V.L. Bratman, N.S. Ginzburg, G.S. Nusinovich, M.I. Petelin
HIGH-POWER MAGNETRON EXPERIMENTS AND NUMERICAL SIMULATION

A. Palevsky, G. Bekefi, A. Drobot, A. Mondelli, G. Craig,

THE RELATIVISTIC CHERENKOV GENERATOR OF SURFACE WAVE

A.F. Alexandrov, S.Yu. Galuzo, V.I. Kanavets, V.V. Mikheyev,

CHERENKOV RADIATION OF AN INTENSE RELATIVISTIC ELECTRON

A.F. Alexandrov, S.Yu. Galuzo, V.I. Kanavets,

DIFFRACTION RADIATION OF INTENSE RELATIVISTIC ELECTRON

A.F. Alexandrov, S.Yu. Galuzo, V.I. Kanavets, V.V. Mikheyev,

MILLIMETER WAVELENGTH GYROTRON USING RELATIVISTIC HIGH

S.N. Voronkov, V.I, Krementsov, P.S. Strelkov, A.G.

Ph. Boulanger, P. Charbit, G. Faillon, A, Herscovici,

VARIABLE WIGGLER FREE ELECTRON LASER EXPERIMENT AND THEORY
H. Boehmer, M.Z. Caponi, J. Edighoffer, S. Fornaca, J. Munch,

CHAPTER 11 MICROWAVES
11.1 -
MASER
11.2 -
TIVISTIC MAGNETRONS
11.3 - THE REB PULSE-PERIODIC MICROWAVE GENERATORS
V.V. Rostov
11.4 -
11.5 -
K. Eppley, M. Black, M. Bollen, R. Parker
11.6 —
INVESTIGATION
V.A. Pletyushkin, V.N. Sukhodol'skiy
11.7 -
BEAM FROM CORRUGATED AND IRIS WAVEGUIDES
V.I. Pletyushkin
11.8 -~
BEAM IN THE CORRUGATED WAVEGUIDE
V.A. Pletyushkin
11.9 -
CURRENT ELECTRON BEAM
Shkvarunets
11.10 - GYROTRON DEVELOPMENT
G. Mourier
CHAPTER 12 FREE ELECTRONS LASERS
12.1 -
G.R. Neil, B. Saur, C. Shih
12.2 -

TWO-DIMENSIONAL THEORY AND SIMULATION OF FREE ELECTRON LASERS
T.J.T. Kwan, J.R. Cary

XI1X

831

839

847

861

869

877

881

889

899

907



12.3 - THEORETICAL INVESTIGATION OF A 10 ym FREE ELECTRON LASER
AMPLIFIER USING A 50 MeV MULTI kA ELECTRON BEAM 915
V.K. Neil, D. Prosnitz

12.4 - AXIAL MAGNETIC FIELD EFFECTS ON THE OPERATION OF MILLIMETER-
WAVE FREE ELECTRON LASER 923
R.K. Parker, R.H. Jackson, S.H. Gold, H.P. Freund, V.L.
Granatstein, P.C. Epthimion

12.5 -~ COLLECTIVE FREE-ELECTRON LASER IN RESONANT PUMP CONDITIONS :
EXPERIMENT AND THEORY 931
K. Felch, L. Vallier, J.M., Buzzi

12.6 - THREE DIMENSIONAL NONLINEAR THEORY OF THE FREE ELECTRON
LASER (FEL) 939
P. Sprangle, C.M. Tang

12.7 - FEL OPERATION WITH PREBUNCHED ELECTRON BEAM 947
H. Boehmer, M.Z. Caponi, J. Munch

CHAPTER 13 DIAGNOSTICS

13.1 - A TIME RESOLVED BEAM PROFILE MONITOR FOR INTENSE ION BEAMS 955
A.E. Blaugrund, S.J. Stephanakis, S.A. Goldstein

12.2 - K _DIAGNOSTICS FOR PARTICLE BEAM.TARGET INTERACTION 963
EY Nardi, 7. Zinamon

12.3 - EXPERIMENTAL STUDIES OF THE QUALITY OF INTENSE MAGNETIZED
ELECTRON BEAMS USED FOR MICROWAVE GENERATION 971
K. Felch, L. Vallier, J.M. Buzzi, H. Boehmer, H.J. Doucet,
B. Etlicher, H. Lamain, C. Rouillé

INDEX

Authors 981

Participants 985



