Proceedings of the

2008 IEEE International
Power Modulators and High Voltage Conference

26" International Power Modulator Symposium

And
2008 High Voltage Workshop

<©IEEE

Sponsored by
IEEE Dielectrics and Electrical Insulation Society

5

Technically Co-Sponsored by
IEEE Nuclear and Plasma Science Society

And
IEEE Electron Devices Society

| NUCLEAR & % | CLECTRON
PLASMA SCIENCES ' EVICES
SOCIETY SociETY®




Proceedings Papers Index

Oral Session 1 - Solid State Switches

EVALUATION OF LIGHT ACTIVATED THYRISTORS FOR PULSED POWER

APPLICATIONS ...ttt s a e a et a e st b e sae e bt et aenesaesnesae e

L. K. Tully, E. S. Fulkerson, D. A. Goerz, R. D. Speer
Lawrence Livermore National Laboratory, Livermore, CA, United States

COMPARATIVE STUDY OF COMPENSATED WIDE BAND GAP PHOTO CONDUCTIVE

SWITCH MATERIALS FOR EXTRINSIC MODE OPERATIONS...........cccoooiiiiiiiiiiiccc

S. Gyawali, C. Fessler, W. Nunnally, N. Islam
Electrical & Computer Engineering, University of Missouri, Columbia, MO, USA

PHOTOCONDUCTIVE SEMICONDUCTOR SWITCH FOR MICROWAVE APPLICATIONS ............

Robert O'Connell, Armin Karabegovic, William Nunnally
Electrical and Computer Engineering, University of Missouri, Columbia, MO, USA

LONG LIFETIME OPTICALLY TRIGGERED SOLID STATE MARX .....c.cccocivitininiinienieneenecieeeeeae

Howard Sanders, Steven Glidden
Applied Pulsed Power, Inc., Freeville, NY, USA

COMPACT SILICON CARBIDE SWITCH FOR HIGH VOLTAGE OPERATION ..........cccccociviiiniinnen.

C. James, J. Dickens, C. Hettler
Dept. of Electrical and Computer Engineering, Texas Tech University, Lubbock, TX, USA

INDUCTIVE SWITCHING WITH A 1-KA (SATURATION) NORMALLY ON SiC JFET SWITCH

IMODULLE ..ottt et b e sa e b et a e st et sae e bt et esaenesaesnesae e

Michael Mazzola, James Gafford, G. Marshall Molen, Christopher Parker, Guoyun Tian
Center for Advanced Vehicular Systems, Mississippi State University, Mississippi State, MS, USA

HIGH-CURRENT COMPACT FCG SEED SOURCE IMPLEMENTING SOLID STATE

SWITCHING ..ottt sttt b e st ae et et e b st e b s aeene et ea e aesae b e

Mohamed Elsayed, Thomas Holt, Andrew Young, Andreas Neuber, James Dickens, M. Kristiansen
Electrical Engineering, Center for Pulsed Power and Power Electronics, Lubbock, TX, USA

SOLUTIONS WITH SOLID STATE SWITCHES FOR MODULATORS...........cccccccoiiiiininiiiiice

Adriaan Welleman, Reto Leutwyler
ABB Switzerland Ltd, Lenzburg, Switzerland

Oral Session 2 — Dielectric Breakdown

UV INDUCED INSULATOR FLASHOVER ..........ccoccoiiiiiiiiiiieccc e

J.B. Javedani, T.L. Houck, B.T. Kelly, D.A. Lahowe, M.D. Shirk, D.A. Goerz
NSED, Lawrence Livermore National Lab, Livermore, CA, United States

ANALYTICAL PREDICTION OF HIGH PRESSURE SF6 GAS BREAKDOWN STREGTH IN A

SPARK GAP SWITCH ..o s e

Sang Nam', Hoon Heo', Sung Park', Jin Shin’, Joon So?, Won Jang2
'Pohang Accelerator Laboratory/POSTECH, Pohang, South Korea/’ADD, Daejeon, South Korea



BREAKDOWN INITIATION FIELDS FOR SURFACE FLASHOVER OF DIELECTRIC

MATERIALS IMMERSED IN TRANSFORMER OIL.....c.c.cccooiiiiiiiiiiniininineeeeteestese st

Mark Wilson, Martin Given, Scott MacGregor, Igor Timoshkin, Joseph Beveridge, Ken Thomas 2
Mark Sinclair ?, Jane Lehr ¥

Institute for Energy and Environment, University of Strathclyde, Glasgow, UK, 2) HD/Pulsed Power,
Building F160.1/Level 2 South, AWE Aldermaston, Reading, RG7 4PR, UK, 3) Sandia National
Laboratories, P.O.Box 5800, Albuquerque, NM 87185, USA

HIGH VOLTAGE BREAKDOWN OF IRRADIATED TRANSFORMER OIL .........cccccceoiniiiiiiinininnn.

Sergey Korenev, Roland Johnson
Muons, Inc., Batavia, IL, United States

SCALING AND IMPROVEMENT OF COMPACT EXPLOSIVELY-DRIVEN FERROELECTRIC

GENERATORS ...ttt ettt et et b e bbb e s b e b sae ettt e aesae b e

David Bolyard, Andreas Neuber, John Krile, John Walter, James Dickens, Magne Kristiansen
Center for Pulsed Power and Power Electronics, Department of Electrical and Computer Engineering,
Texas Tech University, Lubbock, TX, United States

HIGH SPECIFIC POWER CAPACITORS ..ottt sttt s

Joel Ennis, Fred MacDougall, Xiao Hui Yang, Andy Bushnell, Robert Cooper, John Gilbert
Energy Products, General Atomics Electronic Systems, Inc., San Diego, CA, United States

NANO-ENABLED METAL OXIDE VARISTORS FOR SURGE PROTECTION ..........c.ccccocveiiviinininnne

Daniel Tan, Karim Younsi, Yingneng Zhou, Yang Cao, Patricia [rwin
Electronics and Energy Conversion, GE Global Research, Niskayuna, NY, United States

Oral Session 3 — Biological/Medical and Environmental Applications

SUBNANOSECOND ELECTRICAL PULSES FOR MEDICAL THERAPIES AND MEDICAL

IMAGING ..ot b e s b e a e b s e a et saeene s

Karl H. Schoenbach, Shu Xiao, James T. Camp
Frank Reidy Research Center for Bioelectrics, Old Dominion University, Norfolk, VA, United States

NANOSECOND PULSE GENERATOR WITH VARIABLE PULSE DURATION FOR THE

STUDY OF PULSE INDUCED BIOLOGICAL EFFECTS ..........cccooiiiiiiiiiiicceece

Juergen Kolb', Andrea DeAngelis®, Shaka Scarlett', Christopher Osgood', Luigi Zeni’, Karl Schoenbach'
!Frank Reidy Research Center for Bioelectrics, Old Dominion University, Norfolk, VA, United

States/ Dipartimento di Informatica, Matematica, Elettronica e Trasporti (DIMET ), Universitd
Mediterranea di Reggio Calabria, Reggio Calabria, Italy/ Department of Information Engineering, Second
University of Naples, Aversa, Italy

NANOSECOND PULSE GENERATOR WITH SCALABLE PULSE AMPLITUDE............cccccccceinininnen.

Jason Sanders, Andras Kuthi, Martin Gundersen
Electrical Engineering, University of Southern California, Los Angeles, CA, United States

PULSE POWER FOR WOUND HEALING .......cccooctiitiiiiiniitninietetetesteste sttt ettt sttt saesne e

Shu Xiao, Tsuyoshi Kiyan, Karl H. Schoenbach
Frank Reidy Research Center for Bioelectrics, Old Dominion University, Norfolk, VA, United States

PEF SYSTEMS FOR FOOD AND WASTE STREAMS ..o

Michael A. Kempkes, Rhonda Liang, James E. Petry, Marcel P.J. Gaudreau
Diversified Technologies, Inc., Bedford, MA, United States



LOW ENERGY NANOSECOND PULSED PLASMA STERILIZATION FOR ENDODONTIC

APPLICATIONS ...ttt ettt sttt ettt et b e st beeae et et et et e st e bt sa e eae et estebe st e bt saeeue et ensenee

Chungi Jiang', P. Thomas Vernier', Meng-Tse Chen', Yu-Hsuan Wu', Leslie L. Wang?, Martin A.
Gundersen'

'Department of EE-Electrophysics, University of Southern California, Los Angeles, CA, United
States/ School of Dentistry, University of Southern California, Los Angeles, CA, United States

WATER TREATMENT BY ATMOSPHERIC DISCHARGE PRODUCED WITH NANOSECOND

PULSED POWER ..ottt ettt st ettt et sbesae bt at s enennen

Taiki Yano', Ichiro Uchiyamal, Fumiaki Fukawa', Kenji Teranishi?, Naoyuki Shimomura?
'Dept. of Electrical and Electronic Engineering, The University of Tokushima, Tokushima, Japan/ Institute
of Technology and Science, The University of Tokushima, Tokushima, Japan

DBD- TYPE OZONE GENERATOR USING PIEXOELECTRIC TRANSFORMERS: EFFECT OF

BARRIER ELECTRODE MATERIAL ON OZONE GENERATION.......c..ccoccoiiiiiniiniinieneeneccee e

Kenji Teranishi', Naoyuki Shimomura', Susumu Suzuki’, Haruo Itoh?
'Graduate School of Advanced Technology and Science, The University of Tokushima, Tokushima,
Japan/ Graduate School of Engineering, Chiba Institute of Technology, Narashino, Japan

Oral Session 4 — High Current Systems And Electromagnetic Launchers

DEVELOPMENT OF A PLASMA DRIVE RAILGUN TO REACH 7 KM/S ......cccooeiiininininineieeeeenen

David Wetz, Francesco Stefani, Jerald Parker, lan McNab
Institute for Advanced Technology, The University of Texas at Austin, Austin, TX, United States

EFFECT OF FUSE RESISTANCE ON EML CAPACITOR BANK SOLID-STATE SWITCHING ........

Brett Huhman, Jesse Neri
Plasma Physics Division, Naval Research Laboratory, Washington, DC, United States

OVERVIEW AND STATUS OF THE UPGRADED Z PULSED POWER DRIVER ...,

Mark Savage, Keith LeChien, William Stygar, John Maenchen, Dillon McDaniel, Kenneth Struve
Sandia National Laboratories, Albuquerque, NM, United States

CIRCUIT-CODE MODELING OF THE REFURBISHED Z ACCELERATOR: COMPARISON

OF MEASUREMENTS WITH PREDICTIONS ..........ccooiiiiiiiiiiiiiiccnceee e

Kenneth Struve', Lawrence Bennett', Timothy Chavez?, Henry Harjes', David Smith', Tim Wagoner®
!Pulsed Power Sciences Center, Sandia National Laboratories, Albugquerque, NM, United States/EG&G,
Albuguerque, NM, United States/ Ktech Corporation, Albugquerque, NM, United States

LOAD LINE EVALUATION OF A 1-MV LINEAR TRANSFORMER DRIVER (LTD).......c..cccccccueeueenne.

Joshua Leckbee', Steve Cordova', Bryan Oliver', David Johnson?, Bill Bui’

! Advanced Radiographic Technologies, Sandia National Laboratories, Albugquerque, NM, United States/L-
3 Communications - Pulsed Sciences, San Leandro, CA, United States/K-Tech Corporation, Albuquerque,
NM, United States

MODULAR HIGH CURRENT TEST FACILITY AT LLNL....ccccoctiitiiiiiininenenteeeteteseenie e

L. K. Tully, D. A. Goerz, R. D. Speer
Lawrence Livermore National Laboratory, Livermore, CA, United States



Oral Session 5 — Solid State Systems

DEVELOPMENT OF A 150-kW, BATTERY POWERED, RAPID CAPACITOR CHARGER FOR

A SMALL RAILGUN IN BURST MODE OPERATION AT 3 RPS ...t 106
Raymond Allen', Craig Boyer’, Jesse Neril, Mike Veracka’

'Plasma Physics Division, Naval Research Laboratory, Washington, DC, United States/’ Titan Group, L3
Communications, Reston, VA, United States/ Tactical Electronic Warfare Division, Naval Research

Laboratory, Washington, DC, United States

DEVELOPMENT OF SOLID-STATE DRIVERS FOR THE NIF PLASMA ELECTRODE

POCKELS CELL ...t oot e et e e e e e et e e e et e e e eaaeeeseaaeeeeaaaeseennaeeesenseeesanaeeeeennes 109
F. Barbosa, P.A. Arnold, G.B. McHale, G. James, G. Brown, E.G. Cook, B.C. Hickman

Lawrence Livermore National Laboratory, Livermore, CA, United States

A RESONANTLY DRIVEN PIEZOELECTRIC TRANSFORMER FOR HIGH VOLTAGE

GENERATION ..ottt ettt st sttt s a ettt b e st et be st et be st et benn st ene 113
Andrew Benwell, Scott Kovaleski, Mark Kemp

Electrical and Computer Engineering, University of Missouri, Columbia, MO, United States

PULSE VOLTAGE DROOP COMPENSATION FOR SOLID STATE MARX MODULATOR .................. 117
Richard L. Cassel
Stangenes Industries, Inc., Palo Alto, CA, United States

DEVELOPMENT STATUS OF THE ILC MARX MODULATOR........cccvtiiiiii e 120
M. Nguyen, T. Beukers, C. Burkhart, R. Cassel, R. Larsen, T. Tang
Stanford Linear Accelerator Center, Menlo Park, CA, United States

MARX BANK TECHNOLOGY FOR ACCELERATORS AND COLLIDERS .........cccocoviiininiinincenenenens 124
Jeffrey A. Casey, Michael A. Kempkes, Ian S. Roth, Floyd O. Arntz, Marcel P.J. Gaudreau
Diversified Technologies, Inc., Bedford, MA, USA

HYBRID MOSFET/DRIVER FOR ULTRA-FAST SWITCHING .........cooooiiiiiiiiie e 128
Tao Tang, Craig Burkhart
Stanford Linear Accelerator Center, Menlo Park, CA, United States

Oral Session 6 — High Power Microwaves and Radiating Structures

NONLINEAR TRANSMISSION LINES FOR HIGH POWER MICROWAVE APPLICATIONS - A
SURVEY ...ttt ettt sttt st b e st b e s 4 et e bt st et e bt st en e e bt st enteb e st et e bt et ene e b e tene et e st entebesteneebenseneane 131
John A. Gaudet', Edl Schamiloglul, Jose O. Rossi*!, C. Jerald Buchenauer', Charles Frost®

!Electrical & Computer Engineering Dept., University of New Mexico, Albuguerque, NM, USA/ Pulse

Power Physics, Albuquerque, NM, USA

SUBGIGAWATT Ka-BAND BWO WITH A PERMANENT-MAGNET-BASED e-BEAM

FOCUSING SYSTEM: EXPERIMENTS, SIMULATIONS, AND PROSPECTS .......cccocooeiniiineeereenne 139
Michael4Yalandin1, Valery Shpak', Sergei Shunailov', Sergei Zhakov?, Vladislav Rostov®, Gennady

Mesyats

!Institute of Electrophysics UB RAS, Ekaterinburg, Russia/ Institute of Metal Physics UB RAS,

Ekaterinburg, Russia/’High Current Electronics Institute SB RAS, Tomsk, Russia/'Lebedev Physical

Institute RAS, Moscow, Russia

SHORT RISE TIME HIGH POWER MICROWAVE INDUCED SURFACE FLASHOVER AT
ATMOSPHERIC PRESSURES ..ottt ettt et ettt s te e te b e e sbeeabesssesssessaeaeesseenseennenens 143
Jonathan Foster, Greg Edmiston, John Krile, Andreas Neuber, Herman Krompholz

Center for Pulsed Power and Power Electronics, Department of Electrical and Computer Engineering,

Texas Tech University, Lubbock, TX, United States



A COMPACT, SELF-CONTAINED HIGH POWER MICROWAVE SOURCE BASED ON A
REFLEX-TRIODE VIRCATOR AND EXPLOSIVELY DRIVEN PULSED POWER............cccccoovvieininnen. 147
A. Young, T. Holt, M. Elsayed, J. Walter, J. Dickens, A. Neuber

Texas Tech Univ. Electrical and Computer Engineering, Center for Pulsed Power and Power Electronics,

Lubbock, TX, USA

NUMERICAL INVESTIGATION OF SHAPED AND TRANSPARENT CATHODES IN THE
RELATIVISTIC MICHIGAN MAGNETRON......cooiiiiee ettt sttt 151
Timothy Fleming, Peter Mardahl

Directed Energy, Air Force Research Lab, Albuquerque, NM, United States

ANALYSIS OF MESOBAND SINGLE ELEMENT PULSED RING-DOWN ANTENNAS FOR
IMPLEMENTATION IN PHASED ARRAY SYSTEMS....c.occiiiiiiiiiinneneereeee ettt 152
David Belt, John Mankowski, John Walter, James Dickens, Magne Kristiansen

Dept. of Electrical and Computer Engineering and Physics, Center for Pulsed Power and Power

Electronics, Lubbock, TX, United States

IMPULSE LOADING OF SINUOUS ANTENNAS BY FERROELECTRIC GENERATORS ..........c........... 156
Allen H. Stults

US Army, Aviation and Missile Research, Development, and Engineering Center, Redstone Arsenal, AL,

United States

Oral Session 7 — Applications and Components

MAGNETIC PULSE COMPRESSOR MODULATIORS FOR HIGH VOLTAGE, LOW ENERGY
APPLICATIONS ...ttt ettt e ettt e s ettt e sttt s e sttt bes s b e st e st sen e e st b ent e st ben e et e beneeneseneenen 159
William Nunnally

Electrical & Computer Engineering, University of Missouri, Columbia, MO, United States

IMPULSE CURRENT CAPABILITY OF COAXIAL CABLES IN HIGH CURRENT

APPLICATIONS ...ttt ettt e ettt e s ettt e sttt s e sttt b e st s b e st st sen et e b ent e st b enees e beneeneseneenin 163
Werner Hartmann, Michael Roemheld

Corporate Technology PS 5, Siemens AG, Erlangen, Germany

PULSE POWER CAPACITORS .......ooooiiitiieeetetete ettt sttt ettt sttt et s st be st et e st sbe e ese st eneenestennenens 167
Fred MacDougalll, Richard Jow?, Joel Ennis', S.P.S. Yen®, X. H. Chip Yangl, Janet Ho’

'General Atomics Electronic Systems, Inc., San Diego, CA, United States/"US Army Research Laboratory,

Adelphi, MD, United States/NASA Jet Propulsion Laboratory, Pasadena, CA, United States

SPECIFICALLY MEASUREMENT PROTECTIONS FOR HIGH VOLTAGE AND HIGH

POWER ON MEGAJOULE LASER ........coooiiiiiiioeieeeeeeeeeeee ettt ettt ettt eae e eteesaaesaeeaeeaseneeanes 170
Dominique Rubin de Cervens', Jean Claude Gomme?, Joel Raimbourgl, Jacques Baggiol, P. Bauer’, P.

Trochet’

'Commissariat a I'Energie Atomique, DAM - ILE de FRANCE, Bruyéres Le Chdtel, France/Commissariat

a I'Energie Atomique, DAM - CESTA, Le Barp, France/ EADS, Nucletudes

APPLICATIONS OF POWER MODULATOR TECHNOLOGY TO IGNITION AND

COMBUSTION ...ttt ettt e et e st e bt e st e st e st ese e s e s e seeseeseestestensansense s easeeseeseentansensansesesseaseeneansensansenns 174
Daniel Singleton, Charles Cathey, Andras Kuthi, Martin Gundersen

Electrical Engineering, University of Southern California, Los Angeles, CA, USA

HIGH VOLTAGE NANOSECOND PULSERS FOR PLASMA CHEMISTRY AND GAS

DISCHARGE ........oooooiiiieeeeeeeeee ettt et ettt ettt et e e ta e e te e te e be e beesbeesbesseesseeseesseesbeesseesseassessaesseenseensessnenens 178
Vladimir Efanov, Pavel Yarin, Alexander Kriklenko, Vladimir Mankevich

FID GmbH, Burbach, Germany



DESIGN AND TESTING OF A HIGH-POWER PULSED LOAD........ccccooceotiiiininiinieeseeeseeeie e
Alex Pokryvailo, Arkady Kogan
Spellman High Voltage Corporation, Hauppauge, NY, United States

Oral Session 8 — Opening and Closing Switches

EXPERIMENTAL RESULTS OF A HIGH VOLTAGE WIDEBAND LOAD DRIVEN BY A PULSE
TRANSFORMER AND OPENING SWITCH POWER CONDITIONING SYSTEM .......cccccocecinineinenencns
K. A. O'Connor, R. D. Curry

Center for Physical and Power Electronics, University of Missouri, Columbia, MO, USA

PLASMA SOURCE FOR A MINIATURE AND REPETITIVE PLASMA OPENING SWITCH .................
Rajesh Kumar, Bucur Novac, Ivor Smith, Charles Greenwood
Electronic and Electrical Engineering, Loughborough University, Loughborough, United Kingdom

EFFECTS OF LASER TRIGGERING PARAMETERS ON RUNTIME AND JITTER OF A GAS
SWITCH.......ooiiiiiiie ettt ettt sttt st b e et e h e st b e bt b e et b e et ebe sttt et ebennenene
Brian Hutsel, Scott Kovaleski, Dustin Sullivan, John Gahl

Electrical and Computer Engineering, University of Missouri, Columbia, MO, United States

JITTER AND RECOVERY RATE OF A 50 kV, 100 Hz TRIGGERED SPARK GAP WITH HIGH
PRESSURE GAS MIXTURES .........ooioiiiiie ettt e et e et e e e e e s eaae e e eenaeeesenaeeesenaseeeennes
Yeong-Jer Chen, John Mankowski, John Walter, James Dickens, Magne Kristiansen

Center for Pulsed Power and Power Electronics, Texas Tech University, Lubbock, TX, United States

LOW-INDUCTANCE GAS SWITCHES FOR LINEAR TRANSFORMER DRIVERS .......c..ccoovviiiiiiies
Joseph Woodworth', Jeffrey Alexander!, Fredrick Gruner®, James Blickemz, Harold Anderson’, Michel

Harden®

Sandia National Labortatories, Albuquerque, NM, United States/’Ktech Corporation, Albuquerque, NM,
United States/’NSTech, Los Alamos, NM, United States/Kinetic LLC, The Dales, OR, United States

AN EXAMINATION OF THE STATISTICS OF BREAKDOWN IN A PRESSURIZED,

FLOWING, SYNTHETIC OIL DIELECTRIC............ccocciiiiiiiiiiiiiiiiieineeeteeeee ettt
P. Norgard, R. Curry

Center for Physical and Power Electronics, University of Missouri, Columbia, MO, United States

HIGH VOLTAGE GAS GAP SWITCHING WITH PICOSECOND ACCURACY .....ccccoceoenimvinincinenencns
Michael Yalandin', Konstantin Sharypov', Valery Shpak', Sergei Shunailov', Gennady Mesyats®

!Institute of Electrophysics UB RAS, Ekaterinburg, Russia/Lebedev Physical Institute RAS, Moscow,

Russia

Oral Session 9 — Configurations and Applications

A PULSE COMPRESSION RING FOR HIGH EFFICIENCY ELECTRIC PROPULSION...........cccccooueunne.
T. L. Owens
SRG, West Virginia High Technology Foundation, Fairmont, WV, United States

MODELLING OF THE SUPERSWARF ACCELERATORS AT AWE ALDERMASTON ..........cccccveinen.
Aled Jones, David Bittlestone, Graham Cooper, John McLean, Jim Threadgold
Atomic Weapons Establishment, Aldermaston, Berkshire, RG7 4PR, United Kingdom

PULSE DROOP COMPENSATION USING PWM TECHNIQUE ............cccoooiiiiiiiiieieieeeieeeee et
Bob Richardson, Tudor Pike
RF systems, e2v Technologies, Chelmsford, United Kingdom



HIGH POWER, HIGH FREQUENCY MODULATORS FOR PHYSICS RESEARCH

APPLICATIONS ...ttt ettt sttt ettt a e sa bt eae et et et et sa e bt sateae et e st enbe st e bt sbeeue et ensenee

David Cook, Michael Bland, Fabio Carastro, Jon Clare, Pat Wheeler
Electrical and Electronic Engineering, University of Nottingham, Nottingham, United Kingdom

CHARGING A BATTERY-POWERED DEVICE WITH A FIBER-OPTICALLY CONNECTED

PHOTONIC POWER SYSTEM FOR ACHIEVING HIGH-VOLTAGE ISOLATION. ............ccccecvevennne.

David Lizon, Jack Gioia, Gregory Dale, Hans Snyder
Los Alamos National Laboratory, Los Alamos, NM, United States

POLYPHASE RESONANT CONVERTER-MODULATORS FOR THE KAERI PROTON
ENGINEERING FRONTIER PROJECT ACCELERATOR KLYSTRON RF AMPLIFIER

SYSTEM ...ttt et et s b e bt et ea s et et e bt st bt e aeeae et et et e saeebesaeebe et eanennens

William Reass', Robert Gribble', Jack McCarthy?
'Los Alamos National Laboratory, Los Alamos, NM, United States/ZDynapower Corporation, South
Burlington, VT, United States

FAST TOTEM-POLE GRID-CATCH MOD-ANODE MODULATOR FOR THE INDIANA

UNIVERSITY “LENS” KLYSTRON RF AMPLIFIER SYSTEM ........cccccccoiiiiiiniiiniiinineneeeeeeeeeen

William Reass', William Royball, Jerry Davis', Tom Rinckel?, Vladimir Derenchuk®
'Los Alamos National Laboratory, Los Alamos, NM, United States/ Indiana University Cyclotron Facility,
Bloomington, IN, United States

Oral Session 10 — Repetitive Pulsed Power Systems and Accelerators

COMPACT HV-CAPCITOR CHARGER ................occooiiiiiiiiiiiiicccce e

Michael Giesselmann', Travis Vollmer', Jon Mayes2, Matt Lara’
!Center for Pulsed Power & Power Electronics, Texas Tech University, Lubbock, TX, United States/LLC,
Applied Physical Electronics, Spicewood, TX, United States

COMPACT HV-DC POWER SUPPLY .....ccooiiiiiiiiiiiiiiece s

Michael Giesselmann', Travis Vollmer', Ryan Edwards', Thomas Roettger’, Madhav (Wally) Walavalkar’
'ECE, Texas Tech University, Lubbock, TX, United States/’Electronic Systems, Northrop Grumman,
Sykesville, MD, United States/ Marine Systems, Northrop Grumman, Sunnyvale, CA, United States

300 kV TESLA TRANSFORMER BASED PULSE FORMING LINE GENERATOR ..........ccccocvcieiennne.

Rajesh Kumar, Bucur Novac, Partha Sarkar, Ivor Smith, Charles Greenwood
Electronic and Electrical Eng, Loughborough University, Loughborough, UK

HIGH VOLTAGE PULSE GENERATORS FOR ACCELERATOR APPLICATIONS............ccocecveiee.

Mikhail Efanov, Kirill Kriklenko, Nikolai Savastianov
FID GmbH, Burbach, Germany

NEW REPETITIVE BIPOLAR SOLID-STATE MARX TYPE MODULATOR.............ccccociniiiiinne

Luis Redondo'?, Hiren Canacsinh'?, José Silva**

'DEEA, Lisbon Superior Engineering Institute, ISEL, Lisbon, Portugal/Nuclear and Physics Center from
Lisbon University, Lisbon, Portugal’DEEC, Technical and Superior Institute, Lisbon, Portugal/*Center for
Innovation in Electrical and Energy Engineering, Lisbon, Portugal

HIGH SPEED THERMAL IMAGING APPLLIED TO A LONG PULSE RESONANT

CONVERTER MODULATOR FOR POWER DEVICE RELIABILITY ASSESSMENT .........cccccccecvenin.

Fabio Carastro', Jon Clare', Pat Wheeler', David Cook', Mahera Musallam', Michael Bland?
!School of Electrical and Electronic Engineering, University of Nottingham, Nottingham, United
Kingdom/ e2v technologies, Chelmsford, United Kingdom



A 2.5 MV PULSED PHOTO-INJECTOR DEMONSTRATOR FOR RADIOGRAPHIC

APPLICATIONS ...ttt ettt ettt et ettt b e et e b ettt e b e bt sae e bt e et eas et et ebenaeebeeueennennennen 263
Jean-Louis LEMAIRE

CEA-DIF Bruyere, DPTA, ARPAJON, France

Poster Session 1 —
High Voltage Workshop, Dielectric Breakdown, Biological/Medical and Environmental
Applications

REDESIGN OF A HV BLUMLEIN PULSER FOR PULSE UPGRADE IN THE MICROSECOND

Jose Rossi*, Mario Ueda, Rogerio Oliveira
Associated Plasma Laboratory, INPE, S.J. Campos, Brazil

2D MODELLING OF SKIN AND PROXIMITY EFFECTS IN TESLA TRANSFORMERS ........................ 268
Partha Sarkar', Bucur Novac', Ivor Smith', Gerry Louverdis®

!Electronic and Electrical Engineering, Loughborough University, Loughborough, United

Kingdom/ Electronics, Dstl, Fort Halstesd, United Kingdom

PARTIAL DISCHARGE PATTERN RECOGNITION USING FUZZY-NEURAL NETWORKS

(FINNS) ALGORITHM .......ooiiiiiiiiiiiiitetete ettt sttt a ettt s bbbt et e st et et e b e sa e e bt sbeeate e enaenee 272
Jeong-Tae Kim', Won Choi', Sung-Kwun Oh?, Keon-Joon Park’, Stanislaw Grzybowski3

!Electrical Engineering, Daejin University, Pocheon-Shi, Korea/Electrical Engineering, The University of

Suwon, Suwon-Shi, Korea/’Electrical & Computer Engineering, Mississippi State University, Starkville,

MS, United States

LASER ANNEALING EFFECTS ON DC AND AC SURFACE FLASHOVER OF PMMA AND
POLYSTYRENE ...ttt sttt ettt ettt b st et e bt st e e e bt s b et es e st et ebe st et es e st e tene st eneenesteneenens 276
Jennifer Zirnheld, Kevin Burke, Shola Olabisi, Adam Halstead, Adam Kraus, Barnard Onyenucheya

Electrical Engineering, University at Buffalo, The SUNY, Buffalo, NY, USA

HIGH BREAKDOWN STRENGTH, HIGH DIELECTRIC CONSTANT COMPOSITES FOR

HIGH FREQUENCY APPLICATIONS ......oooiitiiiiitiietetetett ettt ettt ettt sttt ebe s esesbesseseesesseseesassessesassesens 280
Joe Davies, Mike Dunleavy, Hazel Davies, Sajad Haq, Martyn Hucker, Caroline Trigg

Materials Sciences, BAE SYSTEMS, Bristol, United Kingdom

CAPACITOR EVALUATION FOR COMPACT HV PULSE GENERATION .........cccccoooininiieieieieieiennn 283
E. J. Matthews, A. A. Neuber, M. Kristiansen

Center for Pulsed Power and Power Electronics, Departments of Electrical and Computer Engineering

and Physics, Texas Tech University, Lubbock, TX, United States

BREAKDOWN VOLTAGE OF THERMOPLASTICS WITH CLAY NANOMETER-SIZED

FILLER .....oooiiiiiiiititetetetett ettt ettt et ettt et et ete et et et e ebeseeseesasseseesasseseesesseseesasseseesassessesesseseesensessesesseseasasseseesessasens 287
Stephen Brandstetter', John Horwath?, Daniel Schweickart’, Richard Vaia?, Lawrence Drummy”

"UES, Inc., Dayton, OH, United States/ Air Force Research Laboratory, WPAFB, OH, United States

EXPERIMENTAL STUDY OF ELECTRICAL BREAKDOWN VOLTAGE OF A GLASS

INSULATOR CHAIN WITH DIFERENT NUMBERS OF BROKEN UNITS..........cccooiinieiniiieineieeeieieeens 291
L.R.P. Leite', A.H. Shinohara', E. G. Costa?, G. J. V. Xavier’

!Federal University of Pernambuco, Recife, Brazil/Federal University of Campina Grande, Recife,

Brazil/ Companhia Hidrelétrica do Sio Francisco, Recife, Brazil

MODELING BREAKDOWN PROCESSES IN RF CAVITIES USING PARTICLE-IN-CELL (PIC)

CODIES ... et ettt nn 295
SUDHAKAR MAHALINGAM, SETH VEITZER, PETER STOLTZ

TECH-X CORPORATION, Boulder, CO, United States



LASER REMPI TRIGGERING OF AIR SPARK GAP WITH NANOSECOND JITTER...........ccccccevinnen.
Jared A. Miles, Steven F. Adams, Charles A. DeJoseph Jr.
Propulsion Directorate, Air Force Research Lab, Wright Patterson AFB, OH, United States

SPATIAL DISTRIBUTION OF ELECTRON STIMULATED ELECTRON DESORPTION FROM

A METAL SURFACE AT AMBIENT TEMPERATURES ..........ccooiiiiiiiieee et
Sandeep Kumar Sangaraju, Shaoru Garner, Nathan Lehman, Robert A. Schill, Jr.

Department of Electrical and Computer Engineering, University of Nevada Las Vegas, Las Vegas, NV,

United States

PERFORMANCE OF NON-LINEAR STRESS-GRADING SYSTEMS AT NON-SINUSOIDAL
VOLTAGES ...ttt a st et b et et b ettt b e bt ebe st et be st et e bt st et e bt st et ebenaeneenen
Hassan El-Kishky, Gopala-Krishna Vellsnki

Department of Electrical Engineering, The University of Texas at Tyler, Tyler, TX, United States

ELECTRON EMISSION NEAR A TRIPLE POINT .......cooooiiiiiiiiiiienee ettt
N. M. Jordan, D. M. French, Y. Y. Lau, R. M. Gilgenbach, P. Pengvanich
Nuclear Engineering and Radiological Sciences, University of Michigan, Ann Arbor, M1, United States

OPTICAL MEASUREMENTS OF THE ELECTRIC FIELD OF PULSED STREAMER

DISCHARGE IN WATER .........ccoiiiiiiiieieeee ettt ettt ettt e st et e b e seeteeseeseesseneansessesseeseeseeseansensensens
Yasushi Minamitani', Shigehiro Nakamura', Taiki Handa', Sunao Katsuki®, Takao Namihira?, Hidenori
Akiyama®

!Graduate School of Science and Engineering, Yamagata University, Yonezawa, Japan/ Graduate School

of Science and Technology, Kumamoto University, Kumamoto, Japan

VOLTAGE BREAKDOWN CHARACTERIZATION OF OIL DIELECTRICS FOR HIGH-

POWER SWITCHING APPLICATIONS ...ttt ettt sttt et s et e e sbesteebe et eneeneenaenaens
Christopher Yeckel', Randy Curry', Peter Norgard', L. Gschwender?, G. Fultz’®

!Center for Physcial and Power Electronics, University of Missouri, Columbia, MO, United States/" Wright
Patterson Airforce Base, , OH, United States/® University of Dayton Research Institute, Dayton, OH, United
States

FREQUENCY EFFECTS ON MICRO-HOLLOW CATHODE DISCHARGES.............ccccooovviiiiieiieeeene
Mark Lipham, Hulya Kirkici, Kalyan Koppisetty
Electrical Engineering, Auburn University, Auburn, AL, United States

THE INTENSITY DISTRIBUTION OF ELECTRIC FIELD RADIATING FROM THE HIGH

POWER PULSED ELECTROMAGNETIC WAVE GENERATOR WITH WATER GAP SWITCH

AND WATER CAPACITOR ......ooooiiiiiiiiiticrteetstee ettt sttt ettt sttt sttt st et saeaenen
Yasushi Minamitani, Yoshinori Ohe, Takaya Ueno, Shotaro Kato

Graduate School of Science and Engineering, Yamagata University, Yonezawa, Japan

PHOTOINACTIVATION AND PHOTOREACTIVATION RESPONSES BY BACTERIAL
PATHOGENS AFTER EXPOSURE TO PULSED UV-LIGHT .........ccccoooiiiiiiiiiieeeesee e
Michelle Maclean!, Mohd Nizam Lani, Lynne Murdoch!, Scott MacGregorl, John Anderson', Gerry

Woolsey'

'ROLEST, University of Strathclyde, Glasgow, United Kingdom/zDepartment of Food Sciences, University
Malaysia Terengganu, Kuala Terengganu, Malaysia

THEORETICAL MODEL OF IRREVERSIBLE INTRACELLULAR ELECTROPORATION
(SUPRA-ELECTROPORATION) IN A SINGLE CELL.....cccociiiiiiiiiiiiineeeetetetee et
Vladimir Efanov, Sergei Gomonov

FID GmbH, Burbach, Germany



NEW POSSIBILITIES OF PICOSECOND AND NANOSECOND FID TECHNOLOGY FOR

MEDICAL APPLICATIONS .......oooiiiiieee ettt ettt et ettt ae et e et e e aeeeteeeaeebeeabeeaseetseessesssessenseenseeaneeaes 334
Vladimir Efanov, Mikhail Efanov

FID GmbH, Burbach, Germany

CHARACTERIZING A TRANSVERSE ELECTROMAGNETIC CELL WITH NANOSECOND

PULSED ELECTRIC FIELDS FOR BIOLOGICAL APPLICATIONS. ........cooiiiieieeeeeeeeeeeee e 335
B. Camps-Raga, N. Boriraksantikul, P. Kirawanich, W. C. Nunnally, N. E. Islam

Electrical & Computer Engineering, University of Missouri, Columbia, MO, USA

DEVELOPMENT OF A HIGH VOLTAGE, 150 PS PULSE GENERATOR FOR BIOLOGICAL
APPLICATIONS ...ttt ettt bttt b e bt b et et b e st et be st et e bt st et ebe st et ebesaeneenens 338
James T. Camp, Shu Xiao, Karl H. Schoenbach

Frank Reidy Research Center for Bioelectrics, Old Dominion University, Norfolk, VA, United States

EFFECT OF REACTOR CONFIGURATION ON NOx TREATMENT BY NANOSECOND

PULSED POWER ..ottt sttt sttt h et b et et b e st et b e st ettt sttt st et ebesteneenen 342
Naoyuki Shimomura', Fumiaki Fukawa?, Suguru Yamanaka®, Yuki Yokote?, Kenji Teranishi', Hidenori

Akiyama®

!Institute of Technology and Science, The University of Tokushima, Tokushima, Japan/Dept. of Electrical

and Electronic Engineering, The University of Tokushima, Tokushima, Japan/ Dept. of Computer Science

and Electrical Engineering, Kumamoto University, Kumamoto, Japan

MAGIC SIMULATION OF ATMOSPHERIC PRESSURE PLASMA TORCH INTERACTIONS

WITH SURFACQCE ... et e e e et e et e e et e e e aaeeeseaaeeesaaaesesenaeeesenaeeesenaeeeeennes 346
Max Chung

Electronics Engineering, Southern Taiwan University, Tainan, Taiwan

BROADBAND POWER MEASUREMENT OF HIGH-VOLTAGE, NANOSECOND ELECTRIC

PULSES IN BIOMEDICAL APPLICATIONS ....c..oiiiiiiititiiiiietctnietetstetett ettt sttt st eae i aenen 350
Jason Sanders, Chungqi Jiang, Martin Gundersen

Electrical Engineering, University of Southern California, Los Angeles, CA, United States

STREAMER INITIATION IN VOLUME AND SURFACE DISCHARGES IN ATOMOSHPERIC
INITORGEN ...t e e e e e e e et e e et e e eaae e e s eateeeeeaaeeeanaaeessanaeeesataeeesnnaseesanseeesanaeeeeannes 354
J.M. Lehr, L.K. Warne, R.E. Jorgenson, K.C. Hodge, Z.R. Wallace and M. Caldwell

Sandia National Laboratories, Albuquerque, New Mexico, United States

Poster Session 2 —
Solid State Switches, Solid State Systems, High Power Microwaves, High Current Systems,
Electromagnetic Launchers, Applications and Components

5kV/200ns PULSED POWER SWITCH BASE ON SiC-JFET SUPER CASCODES ...........cccoooviinieieenene 358
Juergen Biela, Daniel Aggeler, Dominik Bortis, Johann Walter Kolar
Power Electronic Systems LaboratoRy, ETH Zurich, Zurich, Switzerland

CHARACTERIZATION OF POWER IGBTS TO CREATE A SPICE MODEL FOR PULSED

POWER APPLICATIONS ..ottt ettt ettt ettt ettt et s e s et s e e s et e s et e e st es et esesenessesenesaeneneeeenens 362
James VanGordon', Scott Kovaleski', Gregory Dale’

!Electrical and Computer Engineering, University of Missouri, Columbia, MO, United States/ High Power
Electrodynamics Group, Los Alamos National Laboratory, Los Alamos, NM, United States

HIGH CURRENT, HIGH dI/dt, SOLID STATE SWITCH RESISTANCE MODEL ..............ccccooovviiennn. 366
Howard Sanders, Steven Glidden
Applied Pulsed Power, Inc., Freeville, NY, United States



2500HZ 16KV HIGH CURRENT THYRISTOR BASED SOLID STATE SWITCH ..............cccoooviveienn. 369
Howard Sanders, Steven Glidden
Applied Pulsed Power, Inc., Freeville, NY, United States

1200A HIGH SPEED INJECTION AND EXTRACTION KICKER MAGNET DRIVERS FOR

Howard Sanders, Steven Glidden
Applied Pulsed Power, Inc., Freeville, NY, United States

ACCURATE MEASUREMENT OF ON-STATE LOSSES OF POWER SEMICONDUCTORS. .................. 374
Alex Pokryvailo, Costel Carp
Spellman High Voltage Corporation, Hauppauge, NY, United States

A 100 KILOVOLT PHASE CONTROL THYRISTOR SWITCH STACK ........cccoceiminiiieiieieeieieeevennes 378
John Kulpin
Department of Physics, University of Wisconsin, Madison, WI, United States

GIGAWATT ALL SOLID STATE FID PULSERS WITH NANOSECOND PULSE DURATION. ............... 381
Vladimir Efanov, Mikhail Efanov
FID GmbH, Burbach, Germany

HIGH VOLTAGE AND HIGH PRF PICOSECOND FID PULSE GENERATORS .........c.cccooviviiiieeee 382
Vladimir Efanov, Alexander Komashko, Pavel Yarin, Alexander Kriklenko, Nikolai Savastianov
FID GmbH, Burbach, Germany

SOLID STATE SWITCHED MODULATOR FOR POWER MAGNETRON ..........cooooiiiiieieeeeee e 383
Claudio Motta
CTMSP, University of Sao Paulo - USP, SAO PAULO, Brazil

DEVELOPMENT OF 10 KV, 50 A, 50 KHZ HIGH REPETITIVE PULSED POWER

MODULATOR BASED ON IGBT STACKS ..ottt ettt sttt ettt sttt 384
H.J. Ryoo', S.R. Jang’

!Industry Application Research Laboratory, KERI, Changwon, Korea/ Dept of Energy Conversion

Engineering, University of Science & Technology, Daejon, Korea

GATE DRIVE CIRCUIT FOR PARALLEL CONNECTED IGBT MODULES ........c.ccccccooiniiniieieieiennn, 388
Dominik Bortis, Juergen Biela, Johann Walter Kolar
Power Electronic Systems Laboratory, ETH Zurich, Physikstrasse 3, Zurich, Switzerland

DESIGN AND CONTROL OF AN ACTIVE RESET CIRCUIT FOR PULSE TRANSFORMERS.............. 392
Dominik Bortis, Juergen Biela, Johann Walter Kolar
Power Electronic Systems Laboratory, ETH Zurich, Physikstrasse 3, Zurich, Switzerland

A 600 KV, 150 NS RISE-TIME PULSE TRANSFORMER FOR KLYSTRON PULSE

IMODULATOR ...ttt ettt et et e be bbbt ea s et et e bt st e bt e bt et e eat et et e st e s bt saeebeeseennennens 396
Mitsuo Akemoto', Akira Tokuchi’

'High Energy Accelerator Research Organization(KEK), Tsukuba, Japan/Nichicon Kusatsu Corporation,

Kusatsu, Japan

SYSTEM CONTROLLER FOR HIGH POWER ELECTROMAGNETIC GENERATOR. ..........c.ccccecueuenn. 397
S. C.Kim, S. S. Park, H. Heo, S. W. Kim, Y. U. Shon, S. H. Nam
Accelerator Didision, Pohnag Accelerator Laboratory(PAL), Pohang, Korea

SHORT-PULSE ACCELERATORS AT UNM FOR MAGNETRON EXPERIMENTS*..........cccceevvvvvinrenen. 401
Marvin Roybal, Sarita Prasad, Ken Prestwich, Jerald Buchenauer, Mikhail Fuks, Edl Schamiloglu
Elect. and Computer Eng. Dept, The University of New Mexico, Albuquerque, NM, USA



HIGHLY EFFECTIVE, REPETITIVE NANOSECOND-RANGE Ka-BAND BWO .........cccccooeininnininnns 402
Michael Yalandin', Sergei Rukin', Valery Shpak', Sergei Shunailov', Vladislav Rostov?, Gennady

Mesyats®

!Institute of Electrophysics UB RAS, Ekaterinburg, Russia/High Current Electronics Institute SB RAS,

Tomsk, Russia/’Lebedev Physical Institute RAS, Moscow, Russia

EXPERIMENTS AND SIMULATIONS OF A COMPACT UWB PULSE GENERATOR COUPLED

TO AN EXPONENTIAL FLARED TEM HORN ANTENNA.......ccocirtiiniiinineneneenetee e 405
Fredrik Olsson, Mats Jansson, Denny Aberg, Magnus Karlsson, Berndt-Olof Bergman

BAE Systems Bofors AB, Karlskoga, Sweden

AG- WIRE EXPLOSION IN WATER — A POTENTIAL SOURCE OF COHERENT SOFT X-RAY
RADIATION ...ttt sttt sttt h et bttt b e st et eb et et b e st et et e st ettt st et e bt st et ebe st et ebesteneenens 409
Vaclav Prukner, Karel Kolacek, Jiri Schmidt, Oleksandr Frolov, Jaroslav Straus

Pulse Plasma Systems, Institute of Plasma Physics AS CR, v.v.i., Prague, Czech Republic

HIGH RESOLVED SPECTRA OF PULSE HIGH CURRENT CAPILLARY DISCHARGE

PLASMA ...ttt ettt sttt h et bttt b et et b et et b e bt e b et et b et et b et ettt st et eae st eebe 412
Jiri Schmidt, Karel Kolacek, Oleksandr Frolov, Vaclav Prukner, Jaroslav Straus

Pulse Plasma Systems Department, Institute of Plasma Physics AS CR, v.v.i., Prague 8, Czech Republic

DEVELOPMENT OF A PUMPED LC TANK CIRCUIT FOR USE IN AN ADIABATIC PULSED
INDUCTIVE HEATING APPLICATION ........ccoiiiiiiitiitntecentetee ettt sttt ettt ettt sttt st aene 415
David Wetz, Dwayne Surls, Dwight Landen, Sikhanda Satapathy, Scott Levinson, Mark Crawford

Institute for Advanced Technology, The University of Texas at Austin, Austin, TX, USA

MODELING AND ANALYSIS OF THE CURRENT DISTRIBUTION BETWEEN THE BRUSHES

OF A MULTIPLE BRUSH PROJECTILE IN A PARALLEL AUGMENTED RAILGUN...........cccccceenncnn. 419
Miceke Coffo', Johan Gallant'

'4BAL, Royal Military Academy, Belgium, Brussels, Belgium/’ABAL, Royal Military Academy, Brussels,

Belgium

SOLID STATE MODULATOR FOR PLASMA CHANNEL DRILLING. ..........coooooiiiiiiie e 423
Juergen Biela, Christoph Marxgut, Dominik Bortis, Johann Walter Kolar
Power Electronic Systems Laboratory, ETH Zurich, Zurich, Switzerland

SIMULATION AND MEASUREMENT OF POWER WAVEFORM DISTORTIONS USING

LABVIEW ..ottt st sttt b et et b et et b et et b e st ettt st et eb e sb ettt st et ebe st eenen 427
Sarbjeet Kaur Bath', Sanjay Kumar Kumra®

'Department of Electrical Engineering, GZS College of Engineering and Technology, Bathinda, Punjab,
India/zHydro Power Station, Punjab State Electricity Board, Talwara, Punjab, India

NOVEL EVALUATION METHOD OF INTERNAL TEMPERATURE IN IGBT USING GATE

VOLTAGE PATTERN DIAGNOSIS ......ocoiriiiiiiiietnteetrtet ettt ettt sttt sttt eaesaeaenen 435
Bongseong Kim', KwangCheol Ko®

department of electrical engineering, Hanyang university, Seoul, South Korea/Div. of Electrical &

Biomedical Engineering, Hanyang university, Seoul, South Korea

HIGH VOLTAGE SQUARE WAVE GENERATOR FOR MOTOR COIL INSULATION TESTING ........ 436
Ya Tong Yu', Shesha Jayaram®

!Electrical and Computer Engineering, University of Waterloo, Waterloo, ON, Canada/’Electrical and

Computer Engineering, University of Waterloo, Waterloo, ON, Canada

ENERGY DEPOSITION AND ELECTROMAGNETIC COMPATIBILITY ASSESSMENT OF
ELECTROEXPLOSIVE DEVICES........o oottt ettt eta et eae e etaeeeaeeeateeeaeeeneean 439
Jonathan Parson, John Walter, James Dickens

Center for Pulsed Power and Power Electronics, Texas Tech University, Lubbock, TX, United States



Poster Session 3 —
Opening and Closing Switches, Applications, Configurations, Repetitive Pulsed Power
Systems and Accelerators, Opening and Closing Switches

DEVELOPMENT OF A 200-KV TEST STAND AND EXPERIMENTAL STUDY OF OPTICAL
TRIGGERING METHODS FOR LTD SWITCHES ..........ccooooiiiiiiieiee ettt 443
Dustin Sullivan', Scott Kovaleski', Brian Hutsel', John Gahl®

!Electrical and Computer Engineering, University of Missouri, Columbia, MO, United States/ Chemical
Engineering, University of Missouri, Columbia, MO, United States

NUMERICAL STUDIES ON DYNAMICAL RESISTANCE OF GAP SWITCH ..........cccoooovviiiiiieiieees 447
Lawrence Wang
Electromagnetic Survivability Division, SV, White Sands Missile Range, NM, United States

RESISTANCE AND INDUCTANCE OF A LASER TRIGGERED AIR SPARKGAP IN THE

RANGE 30KV 7 TOKA / SONS......oiiiiiieenet ettt sttt ettt ettt st ettt st ettt st et ettt et bt st ettt st eeebesaeaenens 452
Rene Bailly-Salins

DPTA, CEA, ARPAJON, France

DEPENDENCE OF THE DELAY TIME ON THE MEAN ELECTRON SEED KINETIC ENERGY

IN A PSEUDOSPARK DISCHARGE .........oooiiiiiiiee et ettt ettt sta e et e e s enaaeessaaeesenes 455
Selma Cetiner, Peter Stoltz

Tech-X Corp., Boulder, CO, United States

SMALL MAGNETIC PLASMA OPENING SWITCH (SPEOS).......ocooiiiiiieieeeeeeee ettt 457
Max Chung

Electronics Engineering, Southern Taiwan University, Tainan, Taiwan

VIABLE OPTIONS FOR IMPROVED SWITCH PERFORMANCE ONEROS .........oooooviiiieiieeeeeeeee 461
Stephen Clough

Pulsed Power Group, AWE, Aldermaston, UK

DESIGN AND COMMISSIONING OF THE ENERGY EXTRACTION SYSTEMS FOR THE LHC
CORRECTOR MAGNET CIRCUITS .......ccoitiiiiniieinetet et sttt sttt ettt st 465
Gert Jan Coelinghl, Knud Dahlerup-Petersenl, Anatoly Medvedko?, Alexandr Erokhin®, Konstantin

Gorchakov’

!4ccelerator Technology Dept, CERN European Organization for Nuclear Research, Geneva,

Switzerland/’Radio Physics Department, BINP Institute for Nuclear Physics, Akademgorodok, Russia

SIMULATION AND OPERATIONAL EXPERIENCE WITH ENERGY EXTRACTION IN THE

LHC SUPERCONDUCTING MAGNET CHAINS. ..ottt st 469
Knud Dahlerup-Petersen', Gert-Jan Coelingh', Boris Kazmin®

'AT. CERN, Geneva, Switzerland/IHEP, Protvino, Russia

DEVELOPMENT OF MULTIGAP PSEUDOSPARK SWITCH FOR SIS100/300 .........c.cccoceveeneneinenenens 473
Klaus Frank', Isfried Petzenhauser”, Byung-Joon Lee’, Udo Blell*

'Department of Electrical and Computer Engineering, Texas Tech University, Lubbock, TX, United

States/ Gesellschaft fuer Schwerionenforschung mbH, Darmstadt, Germany/"J.W.Goethe University,

Frankfurt, Germany

PHOTOCATHODES FOR COMPACT OPTICAL TRIGGERING OF BACK-LIGHTED

THYRATRONS ...ttt ettt ettt ettt st ettt st ettt st e sttt eae st e bt st et st st et ae st e e euesaeneenens 477
Chungi Jiang', Hsiu-Sheng Hsu', Hao Chen', Esin Sozer', Martin A. Gundersen', Ryan J. Umstattd”

'Department of EE-Electrophysics, Uni. of Southern California, LA, CA, USA/ORNL, Oak Ridge, TN, USA



CHARACTERISTICS OF COLD-ELECTRODE EMITTER MATERIALS FOR PULSED

HOLLOW CATHODE DISCHARGES ........ccooiiiiiiiiiieeseet ettt sttt sttt sttt st eene
Shaomao Li, Kalyan Koppisetty, Hulya Kirkici

Electrical and computer engineering, Auburn University, Auburn, AL, United States

OPENING SWITCH UTILIZING STRESS INDUCED CONDUCTION INPMMA .........cccoceiirriiineenne
Curtis Lynn, Andreas Neuber, John Krile, James Dickens
Electrical and Computer Engineering, Texas Tech University, Lubbock, TX, United States

CORONA STABILISED PLASMA CLOSING SWITCHES ..........ccooooiiiiiiiieieieeeeete ettt
Scott MacGregor', Igor Timoshkin', Joseph Beveridge', Jane Lehr’

!Institute for Energy and Environment, University of Strathclyde, Glasgow, United Kingdom/ Sandia

National Laboratoires, Albuquerque, NM, United States

CURRENT INTERRUPTION PROPERTIES OF SELF-RECOVERING MICRO FUSE BY

APPLYING A PULSE-SHAPED OVERCURRENT .........cccccotiiiiitiieinienteeee ettt
Shinya Ohtsuka, Hiroki Suetomi, Fumihiro Akiyoshi, Shigeru Mitarai, Masayuki Hikita

Electrical Engineering, Kyushu Institute of Technology, Kitakyushu, Japan

DYNAMIC CHARACTERISTICS OF CORONA DISCHARGES IN POINT-PLANE ELECTRODE
TOPOLOGIES INFLUENCED BY RESIDUAL SPACE CHARGE.............ccccooooiiiiiieiiieieeeeeeeie e
Igor Timoshkin', Scott MacGregor', Martin Given', Joe Beveridge', Jane Lehr?

!Institute for Energy and Environment, University of Strathclyde, Glasgow, United Kingdom/ Sandia

National Laboratoires, Albuquerque, NM, United States

PARTICLE SIMULATION OF ULTRAFAST CLOSING SWITCH AT SUB-ATMOSPHERIC
PRESSURES ...ttt ekttt ettt e e st et et e e bt st e eb e e st ea s e e e s e st eeeebeeaeeseentenseseeseeaesaeeneeneensensens
Jordan Chaparro, Hermann Krompholz, Andreas Neuber, Lynn Hatfield

Center for Pulsed Power and Power Electronics, Department of Electrical and Computer Engineering,

Texas Tech University, Lubbock, TX, United States

STATISTICAL AND FORMATIVE DELAY TIMES FOR SUB-NANOSECOND BREAKDOWN

AT SUB-ATMOSPHERIC PRESSURE ........ccoccooiiiiiiiiiniiiciceneee sttt ettt
Jordan Chaparro, Lynn Hatfield, Hermann Krompholz, Andreas Neuber

Center for Pulsed Power and Power Electronics, Department of Electrical and Computer Engineering,

Texas Tech University, Lubbock, TX, United States

IMPLEMENTATION ASPECTS OF DC HYBRID OPENING SWITCH .........ccccocooiiininiinineinenccneneeens
Asaf Yaniv, Alex Pokryvailo, Eli Shviro, Amit Kesar
Propulsion Physics Laboratory, Soreq NRC, Yavne, Israel

ANALYTIC AND NUMERICAL ANALYSES OF THE ELCTRON MOTION DURING ION

SHEATH FORMATION ..ottt sttt sttt sttt sttt sttt st b e st be st b e ne
Gan Kongyin

Lab of FEL Research, Institute of Applied Electronics. China Academy of Engineering Physics, Mianyang,
China

PHOTOELECTRIC STIMULATED EMISSION FROM THIN FILM OPTICALLY ENHANCED
NANO-FOREST CATHODES .......c..cioiiiiiiinenteet ettt sttt sttt sttt sttt st et saeaenen
W. Zeier', S. Kovaleski', K. McDonald*

'Dept. of Electrical and Computer Engineering, University of Missouri, Columbia, MO, United States/ Sci-

Eng Solutions, Columbia, MO, United States

MPM OPTIMIZED FOR IMPROVED THERMAL MANAGEMENT .........ccccooiiiiiiiiiiiiinenencceeeeeene
Thierry Beck', Philippe Trani', Patrick Antoine', Alain Moreau', Philippe Thouvenin', Todd Hansen
"Thales Electron Devices, Velizy, France/’ Thales Components Corporation, Totowa, NJ, United States



SHOCK WAVE SIMULATION OF FERRITE-FILLED COAXIAL NONLINEAR

TRANSMISSION LINES ..ottt ettt ettt ettt st et b et e bt st et ebe st et eb e st et ebesteneebesaeneenens 517
William Sullivan III, James Dickens

Center for Pulsed Power and Power Electronics, Texas Tech University, Lubbock, TX, United States

A HIGH POWER PULSE SYSTEM FOR THE BEAM EXTRACTION OF CERN’S LARGE

HADRON COLLIDER (LHOQ) ........oouiitiiteiieeeeeeeee oottt e e eteete e ese e eeseessereeneeseeseeneennenneas 521
E. Carlier, F. Castronuovo, L. Ducimeti¢re, E.B. Vossenberg

AB department, CERN, Geneva, Switzerland

HIGH VOLTAGE NANOSECOND PULSERS WITH MEGAHERTZ REPETITION FREQUENCY

FOR ACCELERATOR APPLICATIONS ... ..ottt ettt sttt st sve v ebeeevestaestsestaeaeesseesseenneeens 525
Vladimir Efanov, Alexander Kriklenko, Sergei Zazoulin

FID GmbH, Burbach, Germany

PERFORMANCE OF THE MARX GENERATOR FOR REPETITIVE APPLICATIONS. ...........ccccveunie. 526
H. Heo', S.S. Park', S. H. Nam', D. W. Choi?, J. H. So?, W. Jang®
!dccelerator Division, PAL, Pohang, Korea/”ADD, Daejeon, Korea

HIGH POWER RADIATING SYSTEM BASED ON A COMPACT PRINTED CIRCUIT BOARD

MARX GENERATOR ..ottt sttt b et b st b et et be st et e bt st et ebe st et ebesteneenen 529
Fredrik Olsson', Mats Jansson', Denny Aberg', Magnus Karlsson', Berndt-Olof Bergman', Robert E.

Beverly III*

'BAE Systems Bofors AB, Karlskoga, Sweden/’R. E. Beverly Ill and Associates, Lewis Center, OH, United

States

STATUS OF 500KV LOW EMITTANCE ELECTRON GUN TEST FACILITY FOR A COMPACT

X-RAY FREE ELECTRON LASER AT PAUL SCHERRER INSTITUTE ...........ocoooiiiiiiiee e 532
Martin Paraliev, Christopher Gough, Sladjana Ivkovic

Large Research Facilities, Paul Scherrer Institute, Villigen PSI, Switzerland

High Voltage Workshop Papers

THE OPERATION AND POSSIBLE APPLICATIONS OF NANODIELECTRICS ..........cccooovoiiiiieieienen, 536
J. Keith Nelson
ECSE, Rensselaer Polytechnic Institute, Troy, NY, United States

DIELECTRIC BREAKDOWN OF POLYMERIC INSULATIONS AGED AT HIGH

TEMPERATURES ........ocoiiiitiit ettt ettt st h ettt b e st b e e bt bt et et et e st e ebesaeebeeaeenbennens 537
Weijun Yin'!, Patricia Irwin', Daniel Schweickart®

!Electronics and energy conversion, GE Global Research Center, Niskayuna, NY, USA/Wright Patterson

Air Force Base, Air Force Research Laboratory, Dayton, OH, USA

DESIGN CONSIDERATIONS FOR VERY HIGH VOLTAGE DC ELECTRON GUNS AND

INDUSTRIAL TUBES ..ottt ettt ettt ettt sttt st et b st et es e st e e ebe st e e esestetese st eneenesteneenens 543
Bruce Dunham', J. Scott Price’

'Dept. of Physics and Laboratory for Elementary Particle Physics, Cornell Univ.y, Ithaca, NY,

USA/ General Electric Global Research Center, Niskayuna, NY, USA

BREAKDOWN CHARACTERISTICS OF NITROGEN UNDER UNIPOLAR APPLIED

VOLTAGES FOR NON-UNIFORM FIELD CONFIGURATION .......ccooceiiiiiiininieininieieieneeeeieeeeeees 544
Kalyan Koppisetty', Hulya Kirkici', Daniel Schweickart”

'ECE Dept., Auburn University, Auburn, AL, United States/ WPAFB, Air Force Research Laboratory,

Dayton, OH, USA



HIGH-VOLTAGE ENERGY STORE IN ORGANIC COMPOSITE DIELECTRICS FOR

COMPACT PULSED POWER ...........cooiiiiiiiiiieieeeeeeeeeees et 548
Jose Rossi*', Palmarin Castro', Marvin Roybal', Edl Schamiloglu', Stephanie Sawhill>, Ender Savrun®

'ECE, UNM, Albuguerque, NM, United States/ Sienna Technologies Inc, Woodinville, WA, United States

ENERGY STORAGE IN POLYMER FILMS WITH HIGH DIELECTRIC CONSTANT FILLERS.......... 552
Steven Boggs', Ling An', Jeffrey Calame®

!Institute of Materials Science, University of Connecticut, Storrs, CT, USA/*Naval Research Laboratory,
Washington, DC, USA

IMPLICATIONS OF ADVANCED CAPACITOR DIELECTRICS FOR PERFORMANCE OF
METALIZED FILM CAPACITOR WINDINGS .....cooioiiiiiiiniinecenetet ettt sttt aene 556
Janet Ho', Richard Jow', Steven Boggs®

"4rmy Research Laboratory, Adelphi, MD, United States/ Institute of Materials Science, Departments of

Physics and Electrical Engineering, University of Connecticut, Storrs, CT, United States

WINDOW FLASHOVER INITIATION UNDER PULSED MICROWAVE EXCITATION...........ccccocevee. 560
John Krile, Greg Edmiston, James Dickens, Hermann Krompholz, Andreas Neuber
Center for Pulsed Power and Power Electronics, Texas Tech University, Lubbock, TX, United States

GLOBAL MODEL FOR HIGH POWER MICROWAVE BREAKDOWN AT HIGH PRESSURE ............. 564
Sang Ki Nam, John P. Verboncoeur
Nuclear Engineering, University of California, Berkeley, CA, United States

A 6.25 MV LASER TRIGGERED GAS SWITCH FOR THE REFURBISHED Z ACCELERATOR........... 567
Keith LeChien', Mark Savage', William Stygar', Peter Wakeland”, Victor Anaya®, John Lott*

ddvanced Accelerator Physics, Sandia National Laboratories, Albuquerque, NM, United States/ Ktech
Corporation, Albuquerque, NM, United States

LOW-PRESSURE PARTIAL-DISCHARGE MEASUREMENTS: MONITORING THE

INSULATION INTEGRITY OF AIRCRAFT POWER WIRING SYSTEMS .......cccooviiiiiieieeeee e 568
Daniel Schweickart', Dennis Grosjeanz, Donald Kasten®, Stephen Sebo®, Xin Liu**

!dir Force Research Laboratory, Dayton, OH, United States/ Innovative Scientific Solutions, Inc., Dayton,

OH, United States/’Electrical and Computer Engineering, The Ohio State University, Columbus, OH,

United States/"American Electric Power, Columbus, OH, United States

APPROACHES FOR NUMERICAL SIMULATION OF PARTIAL DISCHARGES..........c.cccccoinvininnncns 572
Avinash S. Bhangaonkar, S. V. Kulkarni
Electrical Engineering Department, Indian Institute of Technology Bombay, Mumbai, India

COMPARATIVE TESTING OF SHIELD TERMINATIONS OF HIGH VOLTAGE CABLES.................. 576
Alex Pokryvailo, Costel Carp, Cliff Scapellati
Spellman High Voltage Corporation, Hauppauge, NY, United States

ELECTRO-QUASISTATIC HIGH-VOLTAGE FIELD SIMULATION OF INSULATOR

STRUCTURES COVERED WITH THIN RESISTIVE POLLUTION OR NONLINEAR GRADING
IMATERIAL ..ottt b et et b et b st et b e bt bt st ettt st et e bt st et ebe st et ebesteneenens 580
Daniel Weida, Thorsten Steinmetz, Markus Clemens

Chair for Theory in Electrical Engineering and Computational Electromagnetics, Helmut-Schmidt-

University, University of the Federal Armed Forces, Hamburg, Germany

HIGH FREQUENCY PERFORMANCE OF NON-LINEAR STRESS GRADING SYSTEMS .........ccccccee.. 584
Hassan El-Kishky, Ahmad Eid
Department of Electrical Engineering, The University of Texas at Tyler, Tyler, TX, United States

AUTHOR INDEX





