2008 XXIII International
Symposium on Discharges and
Electrical Insulation in Vacuum

Bucharest, Romania
15 — 19 September 2008

.O I E E E IEEE Catalog Number: CFP08430-PRT
° ISBN: 978-973-755-382-9



TABLE OF CONTENTS

Explosive Electron Emission from Liquid-Metal Cathodes ..........ccccooiiiiiiiiiiiiiiiiiiieeee e 1
D. I. Proskurovsky

Pulsed High-Voltage Vacuum-Insulation DeSIgN.......ccuuiiiieiiiiiiiiiiiee e srrree e e 9
J.G. Leopold, C. Leibovitz, I. Navon

Electrode Conditioning Mechanism Based on Pre-breakdown Current under Non-
uniform EIectric Field iN VACUUIM ......ci it e e e e e e e e e e e e e s s e e bbb e e 13
Hitoshi Okubo, Takanori Yasuoka, Tomohiro Kato, Katsumi Kato

Numerical Simulation of Vacuum Prebreakdown Phenomena in a Cathode
Microprotrusion at Subnanosecond PulSe DUrationS..........occviiiiiiieiiiiiie e 17
G. A. Mesyats, I. V.Uimanov

Analysis and Numerical Simulation of Secondary Electron Emission of an
Insulator Submitted to an EIECIroN BEAM .......cooii i 21
A. Aoufi, G. Damamme

Influence of Contact Contour on Breakdown Behaviors in Vacuum under Uniform

Zhiyuan Liu, Shaoyong Cheng, Yingyao Zhang, Lanjun Yang, Yingsan Geng, Jimei Wang

PIC Simulation of the Electric Field at a Cathode with a Surface Microprotrusion
Under INteNSE Field EMISSION .....uiiiiiiiiiiiiiiiieieitiiteieieieteeeee et rr e e eeeere e sareaerereaeeeasrasassaaaaraarssassssnannnnns 29
1. V. Uimanov

Method of SUPPresSion Of POrO-EMISSION........iiii i a e 32
N. V. Tatarinova, D. N. Sinelnikov

Measurement of Surface and Volume Resistivity for Alumina Ceramics under

V-T2 U T 3 o 0] o o T1 Ao ] o [N 35
Yasushi Yamano, Takeshi Komiyama, Masahiro Takahashi, Shinichi Kobayashi, Kumi Nitta,
Yoshio Saito

Investigation of Pulse Current Occurrence Observed for Spark Conditioning

Process of Ultra High VaCUUM GaP ..ceceeeiiiiiiiiiiiiiee sttt ee e s s st e e e e s e sstnrae e e e e e e s s snnnnaneneeeeeeanns 39
Shinichi Kobayashi, Masashi Kawada, Yasushi Yamano, Yoshio Saito

Real-Time Measurement of Surface Charge Distributions on Insulator before and
after Vacuum Surface DiSCharge EVENTS.......oooiiiiiiiiii e 43
Takeshi Ochiai, Yasushi Yamano, Shinichi Kobayashi, Yoshio Saito

Explosive Electron Emission from a Ferroelectric Surface Initiated in Triple
N 1T aTed A o] o I T TP TP P O P PR PPPPPPPPPPPTN 47
G.A. Mesyats, V.G. Shpak

Dielectric Strength of the Metal VapOUT ... e e e 51
G. Sandolache, S. Rowe, S-S. Ciobanu, D. Hong

Electrostatic Potential Distribution Characteristics of Glass Surfaces in Vacuum................... 54
H. Morita, T. Yokosuka, A. Hatanaka, R. Takeuchi, Y. Dan, M. Doi

Influence of Surface Charges on Alumina Dielectrics on Impulse Flashover
(O = 1= Yol (=T RS AT oS T g TV Z= (o 1V 1 o 58
Hidenori Kato, Katsumi Kato, Ayumu Morita, Hitoshi Okubo



Influence of Electrode Contacts on Flashover Characteristics of Alumina and Ptfe
Under Pulsed VOItage iN VACUUM .......cciiii it iiiiiieee e e e sttt e e e e e s ssieee e e e e e s s s snnrae e e e e e e e s annnnaneeeeeeeeanns 62
Nan Zheng, Kai-Kun Yu, Guo-Qing Liu, Guan-Jun Zhang

Investigation on Novel Parameter Characterizing Surface Flashover Phenomena
L Y= o3 U 1o OSSPt 66
Guan-Jun Zhang, Kai-Kun Yu, Guo-Qing Liu, Jie Tian

Factors Affecting the Charging Characteristics of Solid Insulators in Vacuum —
Influence of Voltage Shape and PreSSUIE — ... e e rre e e e e e e 70
Osamu Yamamoto, Daisuke Tkeda, Hironori Akiyama, Yasuharu Ohsawa, Hirosi Morii

Pulsed Flashover Developing Across Alumina Ceramic in VaCUUM .......cccccvevveeeiniiiinneeeeeseninnns 74
Kai-Kun Yu, Guan-Jun Zhang, Nan Zheng, Guo-Qing Liu

In Search for Performance Indicators of Short-Circuit Current Interruption in
A= Lo U T o PSPPI 78
R.P.P. Smeets, E.P.A. van Lanen, M. Popov, L. van der Sluis

Interruption Phenomenon of Various Electrode Materials in Vacuum ..........cccccoovniiiiiiienieennnnns 82
M. Sugita, N. Ide, O. Tanaka, S. Yanabu, S. Okabe, G. Ueta, Xiaojun Wang, Wenbin Wang

Studies in Inverse Magnetron Discharges of Vacuum Interrupters: Part 1 -
Variations iN EIECTIIC FIIU .....uuiiii i e e e e snbaeee s 86
L. T. Falkinghamm, R. Reeves, C. H. Gill, S. Mistry

Influence of Glow Discharge Pre-Treatment on Dielectric Parameters in Vacuum
LT T 01O 90
Michael Budde, Michael Kurrat

50 Years of TMF Contacts Design CoNSIiderationS........coccuviiiiieeiiiiiiiiiiiece e 94
Hans Schellekens

Numerical Simulation of the Motion of a Cathode Spot System on a Planar
Electrode in MagnetiC FIeld ...ttt e e e e e e e e annees 98
V. P. Afanas’ev, A. M. Chaly, V. A. Kuptsov, S. M. Shkol'nik

Vacuum Interrupters in High Voltage AppliCationS ........cccoociiiiiiii e 102
Xavier Godechot, Martin Schlaug, Uwe Ernst, Mounir Hairur, John Jenkins

The Basic Investigation of the High-speed Vcb and Its Application for the Dc
0T G £ = o 106
Yoshimitsu Niwa, Jun Matsuzaki, Kunio Yokokura

A Fast Making Switch Based on Triggered Vacuum Switch and Fast Vacuum
(O] oW Tl =T =T 1T 112
Fan Xing-ming, Zhang Xin , Zou Ji-yan

Application Research on the Full-voltage Synthetic Making Test System for High
V11 €= 1o LIRS A (] =PSRRI 116
Fan Xing-ming, Zou Ji-yan, Liao Min-fu

Dielectric Strength of Two Series-Connected Vacuum INterrupters ......ccocvcvveeevviiciiiieeneeenninns 120
D. F. Alferov, G. S. Belkin, A. A. Pertsev, Yu. G. Romochkin, L. A. Rylskaia, V. A. Sidorov

Simulation and Testing of Operating Characteristic of 27.5kV Vacuum Circuit
Breaker with Permanent Magnetic ACTUALON .......ooiuiiiiiiiiie e 124
Li Wei, Fang Chun-en, Zhou Lili, Wang Jun

Research on a Gravity Heat Pipe for High Voltage Vacuum Interrupter ..........ccccococvieeneeennnnee 128
Xiaoling Yu, Zhiyuan Liu, Quanke Feng, Yijiang Wei, Jimei Wang

Controlled Vacuum Circuit Breaker for Transformer Inrush Current Minimization................. 132
Duan Xiongying, Huangzhihui, Liao Minfu, Zou Jiyan



Relationship Between Displacement Characteristics of a 126kv Vacuum Circuit
Breaker and Spring Type Operating MeChaniSm ... 136
Li Yu, Yingsan Geng, Zhiyuan Liu, Ligiong Sun, Jianjun Yao

Measurement of Internal Pressure of Vacuum Tubes by Micro-discharge and

o T ETSY (o] I OAU T =1 o1 AP OO S PP PUUPPTRS 140
Zhao Ziyu, Dan Shuheng, Jiang Xiuchen, Ma Naixiang, Luo Liwen, Song Huansheng, Liu
Chongfang

Design of High Precision Detecting System for Vacuum Circuit Breaker ...........ccccoceeeeeeennnne 144

Yundong Cao, Shuxin Liu, Chunguang Hou, Xiaoming Liu

Vacuum Switch-disconnectors : 1. Dielectric BEhaviour ............cuueeeiiiiiiiiieiiiee e 148
Hans Schellekens, A. Henon, P. Picot

Vacuum Switch-disconnectors: 2. Compliance with Insulation Coordination ......................... 152
H. Schellekens, I. Gall, D. Goulielmakis

Capacitor Bank Switching with Vacuum Circuit Breakers .........ccoceveiiiiiiieiniiiee e 156
Hans Schellekens

Research on Synchronous Breaking Technology of Vacuum Circuit Breaker ........................ 160
Shaohua Ma, Zhiyuan Cai, Jimei Wang

An approach of Improve Permanent Magnetic Actuator of Vacuum Circuit Breaker .............. 164
Zhiyuan Cai, Shaohua Ma, Jimei Wang

Measurements by Residual Gas Analysis (rga) Inside Vacuum Interrupters /
Do Lo T PP PP 168
D. Gentsch, T. Fugel

DC VacCUUM CirCUIT-DIEaAKE .....coeieiieiieieeeeeeeeeeeee ettt se s saasssssssssssssasssssaseserererareres 172
D. Alferov, A. Budovsky, D. Evsin, V. Ilvanov, V. Sidorov, V. Yagnov

The Optimal Design and Dynamic Characteristics Analysis of Electric Actuator
(emfa) for 170kv/50ka Vcb Based on Three-link StruCture ... 176
Jong-Ho Kang, Sang-Yeop Kwak, Rae-Eun Kim, Hyun-kyo Jung

Dynamic Behavior of a Vacuum Circuit Breaker MeChaniSm........ccccccoviiiiiiieie i 180
Smaranda Ni?u, Constantin Ni?u, Gheorghe ?uluca, Gheorghe Dumitrescu

Effects of Interface Characteristics of Cu/Cr Phases on the Contact Performance
Of Cu-25Cr Alloy CoNtact Material..........uueviiieiiiiiiiiiiie e e e e e e e e e e e e e e snnreaeees 184
Baihe Miao, Hui Guo, Yan Zhang, Guoxun Liu

The Analysis of High-speed Repulsion Actuator and Performance Comparisons
with Permanent Magnetic Actuator in Vacuum Circuit Breaker ..........cccccovuveiiiniieieiniieeenninenn. 188
Dong Enyuan, Wang Yongxing, Cong Jiyuan, Zou Jiyan

The Intrinsic Limits of Vacuum INTErruPtioN ......oooeiiiiiiieee e 191
Stephen William Rowe

The Transition from the Molten Bridge to the Metallic Phase Bridge Column Arc
Between Electrical Contacts Opening in VaCUUM ......c..uuuiiiieeiiiiiiiiiieece e s ssirneee e e e e e e s snnvnneeeeee e e 197
Paul G. Slade

Switching Behavior of Different Contact Materials under Capacitive Switching
(070 o [0 11 ¥ oY o 1= 201
Florian Kérner, Manfred Lindmayer, Michael Kurrat, Dietmar Gentsch

An investigation into the Dependence of the Arc Voltage on the Parameters of the
Short-Circuit Current and the Design of the Vacuum INterrupter ........ccccoooviiieeiiiiniiiiiieeeenn. 205
Sandeep Kulkarni, Suresh Rajan, Lalichan Andrews, Rupesh Rajhans, Joy Thomas M.



Restrike Characteristics on Capacitive Current Breaking in Vacuum .......ccccccccovvvicivvneeneeennnnnns 209
Tadahiro Yoshida, Shinji Sato, Shinichi Miki, Takakazu Harada, Hiromi Koga

Method of Improving Cathode SUIMACE ..o 212
A.A. Emelyanov, E.A. Emelyanova

Experimental investigations on the Triggering Characteristic of Triggered
Vacuum Switch under DC and AC LOad ..........ooiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee et aaeaeees 214
Fan Xing-ming , Zhang Xin, Zou Ji-yan

Experimental Study of Dynamics of Plasma Formation in a Vacuum-Arc
DT ESYod 1= o = USSR 218
E.F. Prozorov, D.K. Ulyanov, K.N., Ulyanov, V.A. Fedorov

Flow Characteristics of Arc Jet Plasma Along Open Field LineS .........ccccvveeieeeiiiicciiiiiecee e 222
K. Yoshida, Y. Nagahara, T. Shibata, A. Nezu, H. Matsuura, H. Akatsuka

Vacuum Breakdown Characteristics of Oxygen-Free Copper Electrodes with
Different Keeping Methods and TeIMIS ......coo i 226
Kota Minaminosono, Yasushi Yamano, Shinichi Kobayashi, Yoshio Saito

Short Arcs’ Interrupting Capability Influence on the Interrupting Capability of
TRIEE-PRASE VCB ...ttt b et s e sbn e e snn e e b e e e snreeanee s 230
Irina N. Poluyanova, Boris A. Skorokhod

Electric-Field Enhancement and lon-Flux Focusing at the Multiwire Cathode of a
High-Current Plasma-Filled DiOd€........cccoiiiiiiiiieie ettt e e e e e e e e e e 234
E.V. Nefedtsev, G.E. Ozur

A Vacuum Interrupter Hybrid Special Current-limiting Fuse to Compose a High
Short-circuit Current INterruPting DEVICE ....c.co i 238
Wang Ji-mei, Cai Jiong

Numerical Estimation of the Electro-thermal Conditions for Vacuum Switcher
(O =T ag] o1=T Q@] 01T =14 o] o DU UET PRI 242
Dan Olaru, Calin Florin

Late Breakdown Phenomena in Vacuum INtEITUPLELS ....oociiiiiiiiiiiiiie et e e 246
M. Schlaug, L. Dalmazio, U. Ernst, X. Godechot, S. Kantas, C. Triaire

The Relations Between the Voltage Distribution Ratio and the Post Arc Current in

Double-break Vacuum CirCUIt BrEaKEIS .......ccuuuuiii ittt e e s e ae b e e e e e e eeaaaes 250
M. Sugita, O. Tanaka, H. Kasuya, T. Igarashi, S.Okabe , G. Ueta, Y. Matsui, E. van Lanen,
S. Yanabu

Sintered Electrical Contacts for Vacuum Current INterruption .........cccocceeeeiieeeiniiee e 254

P. Lungu, E. Enescu, M. Lungu, D.Pavelescu, G. Dumitrescu, P. Anghelita

Experimental Investigations on Cathode Spots and Dynamical Vacuum Arc
Structure in an Axial MagnetiC FIeld ... 258
W. Hartmann, A. Lawall, R. Renz, N. Wenzel, W. Wietzorek

The Influence of Axial Magnetic Filed Distribution on High-current Vacuum Arc ................... 263
Zonggqian Shi, Shenli Jia, Xiaochuan Song, Zhigang Liu, Hong Dong, Lijun Wang

Optical Investigation of Vacuum Arc Cathode Spot Plasma Jet in Axial Magnetic
=] o I PP PSRRI 267
A.M. Chaly, A.A. Logatchev, R.A. Taktarov, K.K. Zabello, S.M. Shkol’nik

Comparison of Vacuum Arc Behaviors for Slot Type Axial Magnetic Field
Contacts with and Without IrON PIAtES .......cceeiiiiiiiee e e e 271
Zhiyuan Liu, Dong Wang, Mingzhe Rong, Jimei Wang, Quan Wang



The Initial Expansion Process in Triggered Vacuum Arc Under Different Axial
Magnetic Field DiStriDULIONS .......c.euiiiiiic e e e e e e ranrn e e e e 275
Zonggqian Shi, Shenli Jia, Hong Dong, Zhigang Liu, Xiaochuan Song, Lijun Wang

A New Axial Magnetic Field Contact for 126kV Single Break Vacuum Interrupters ................ 279
Yingyao Zhang, Zhiyuan Liu, Yingsan Geng, Jianjun Yao

Emission Spectra of High-current Vacuum Arc Stabilized by Axial Magnetic Field................ 283
V.A. Bugaev, V.L. Dernovsky, A.A. Logatchev, K.K. Zabello, S.M. Shkol'nik

Analysis of Vacuum Arc Motion Characteristic of Cup-type Transverse Magnetic
Field Contacts Based on Orthogonal DESIgN .......cooiiciiiiiiie e e 287
Li Yu, Shun Yuan, Feng Li, Yundong Song, Shaohua Ma

Hydrodynamic Model of Plasma Jet of Cathode Spot of Vacuum Arc in the
Presence of External Axial MagnetiC Field. ..o 291
V. Yu. Anan’in, V. P Afanas’ev

Study of the Effect of a Vacuum Arc Current Interruption in a Nonuniform
1= Vo T Aol =1 o PP PP PUTPPPRRPT 295
D. Alferov, Ya. Londer, K. Ulyanov

Modern Theory of Plasma-cathode Interaction in High-pressure Arc Discharges

and Perspectives of Its Application to Cathode Spots in Vacuum ArCS......ccoceceeeeeeeiiiivvnnennnnn. 299
M. S. Benilov
Characteristics of Plasma Flow from a PulSe VaCUUM ATC ......uueiiiiiiiiiieiieeeeeeeeeeeiee e 305

V.L. Paperny, A. A. Chernikh

Research on Non-equilibrium Composition Solution of Vacuum Arc Plasma............cccceeenneee 308
X.M. Liu, H.M. Lin, Y.D. Cao, B. Yang

A Summary of Recent Experimental Research on lon Energy and Charge States
Of PUISEA VaACUUM ATCS i 312
E.M. Oks, G.Yu. Yushkov, A. Anders

Time-resolved Spectroscopy on Cathode Spots of a Vacuum Discharge..........cccccceeeeeivnnnee. 316
D. Uhrlandt, R. Methling, S. Popov, A. Batrakov, K.D. Weltmann

Mass-Energy Analysis of lon Plasma Species at Vacuum Discharges with Liquid
LT o OF=1 4 oo Lo = T PP PR PR 320
S.A. Popov, E.L. Pryadko

Prediction of Arc Distribution During Transition and Diffuse Column Modes of the
V2= Lo U LU o AN o S SPPPRPPN 323
M. Keidar, E.D. Taylor

Current Constriction Phenomena in High-current Vacuum Arc and Its Influence
= (o1 (o S TP PPPRPRPTPTIN 327
Lijun Wang, Shenli Jia, Ling Zhang, Dingge Yang, Zongqian Shi

Plasma Stability in a Triggered Vacuum SWiItCh ... 331
Zhengyang Zhou, Minfu Liao, Huajun Dong, Dapeng Bu, Jiyan Zou

Ignition and Burning of the Nonself-Sustained Arc Discharge in Vapors of the
ANOAE MALEITAL ..o 335
Anatolii G. Borisenko

High Charge State lons Extracted from Metal Plasmas in the Transition Regime
from Vacuum Spark to High Current VaCuUM AFC ......coouoiiiiiiiiiiiae et 339
Georgy Yu.Yushkov, Andre Anders

Particle Simulation of Argon Electrons in Direct Current Discharge.......ccocccceeviiiiiiiiieeeeenninnns 343
Jing Li, Yundong Cao, Xiaoming Liu, Chunguang Hou



lon-molecule Collision Modeling of Plasma DiSCharge ..........cccoveevieeei i 347
Yundong Cao, Jing Li, Jiyan Zou, Xiaoming Liu, Chunguang Hou

Microexplosion Initiation by Plasma Heating of the Microprotrusion at the Wall.................... 351
S. A. Barengolts, G. A. Mesyats, M. M. Tsventoukh

An Investigation of the Development of New Emission Center Within the Cathode
Y oTe) a e} V= Tod U TE ] 4o AN o RO PPPP RO 355
Maxim B. Bochkarev

3-D Numerical Analysis of Diffuse Vacuum Arcs with an Axial Magnetic Field...................... 359
J.-C. Lee, S.-H. Cho, H.-G. Lee, M.—J. Choi, J—R. Kwon, Y.-J. Kim

Plasma Parameters After a Forced Extinguishing of the Diffuse Vacuum Arc .......cccccceeeennns 363
Antoni Klajn

Droplet in Vacuum Arc Plasma: Theoretical Models of Droplet’s Life......ccccoceiiiiiiiiiienenee 367
Andrey V. Kozyrev, Alexey G Sitnikov

Gas Discharge Simulation of Vacuum Circuit Breaker Based on Fractal Theory.................... 371
Yundong Cao, Dongsheng Yuan, Jing Li, Xiaoming Liu, Shan Zeng

Model of a Short Vacuum Arc MaiNtENANCE ......c..ooiiiiiiiiiiieie et eeeeeaa e 375
1.1. Beilis

Dynamic Response Characteristic of Small Current Vacuum ArC .......cccovveereeeesiiiiiiieeeee e 379

Kiyomaro Toyama, Toshihiro Akamine, Eiji Kaneko

Properties of Intermediate Frequency Vacuum Arc under Axial Magnetic field ...................... 383
Wang Jing, Wu Jianwen, Zhu Liying

Dynamics of Cathode Spot Plasma Parameters in Spark and Arc Stages of
VaACUUM DISCRAIGE . ....eiiiieiii ettt e s et e e s ebb e e e e eneas 387
A. Batrakov, D. Uhrlandt, S. Popov, R. Methling, K.-D. Weltmann, E. Pryadko

Physical Modeling and Numerical Simulation of Constricted High Current
Vacuum Arcs under Action of Transverse Magnetic Field ........ccccccooviiiiiiiieiiiiiieec e, 390
D.L. Shmelev, T. Delachaux

Development of a FEM Simulation of Axial Magnetic Field Vacuum ArcCS.........ccoeccvvvvereeennnnns 396
W. Hartmann, A. Hauser, A. Lawall, R. Renz, N. Wenzel

DC Vacuum Arc Extinction in a Transverse Axisymmetric Magnetic Field...........cccccccveeeenns 400
D. Alferov, G. Belkin, D. Yevsin

Plasma Decay Modeling During the Post-arc Phase of a Vacuum Circuit Breaker ................. 404
P. Sarrailh, L. Garrigues, G.J.M. Hagelaar, J.-P. Boeuf, G. Sandolache, S.W. Rowe

Insulation Design and Analysis on High Voltage Vacuum Interrupter.........ccccccovviiiiiieeneeennnnnne 408
Xiu Shixin, Zhang Rui, Pang Xianhai

Simulation and Analysis of Cup-type Axial Magnetic Field Contacts in Vacuum
AT U o] A= PP PPP PP PPPTP 412
Xiu Shixin, Zhang Rui, Zhang Min

The Effect of Boundary Conditions on the Distribution of Physical Parameters in
a High-Current Vacuum Arc DISCharge .........oooi i 416
Ya. I. Londer, K. N. Ulyanov

Influence of Uniformity of the Axial Magnetic Field in a Vacuum Interrupter on the
performance Of the CONTACES .....ooo e e e 420
Sandeep Kulkarni, Suresh Rajan, Lalichan Andrews, Rupesh Rajhans, Joy Thomas M.

Two-dimensional Transient Magneto-hydrodynamic Modeling of Vacuum Arc ............c......... 424
Ling Zhang, Lijun Wang, Shenli Jia, Dingge Yang, Zongqian Shi



The Numerical Solving of Problems of Synthesis of Electron-optical Systems...................... 428
D.O.Beljaev, O.K. Nazarenko, V.M. Sveshnikov

Numerical Implementation and Insulation Analyses for Vacuum Interrupter ..........cccccceeenee 432
XM. Liu, Q.M. Xu, Y.D. Cao, B. Yang, D.M. Zhu

Investigation on Hybrid Arc Model and Influencing Factors in Vacuum Circuit
2] T 1 =] SO PP PPPT U PURUPTRR 436
Yundong Cao, Xu Jiang, Chunguang Hou, Jing Li, Xiaoming Liu

Estimation of Pulse Electric Strength of Vacuum Insulation ..........cccccooeviiiiiie e, 440
E.A. Emelyanova

Simulation of Vacuum Arc Dynamic Process with Consideration of the Change of
L= T T 1S3 - g Lo = P 444
Dingge Yang, Lijun Wang, Shenli Jia, Ling Zhang, Zongqian Shi

Investigation and Development of High Voltage Vacuum Interrupters........ccocccovveeiiniieeenee 448
Hyeong Goo Lee, Jung Se Kim, Myung Jun Choi, Jung Lock Kwon

An Efficient Method for RF Integrated Circuit ANalySiS ......c.uuiiiiiiiiiiiiiiieee e 452
Lucia Dumitriu, Mihai lordache, Catalina Popescu

Computation of Coupled Current-magnetic Field for Vacuum Interrupter ........cccccccevvvvvvennn..n. 456
X.M. Liu, X.J. Shao, D.Y. Yuan, J. Y. Zou, Y.D. Cao

Surface and Interface Physical Phenomena Induced by Flashover across Solid
(D Y=TE=Ton {1 oY B Z- o] U LU [ oo PP 460
Guan-Jun Zhang, Nan Zheng, Kai-Kun Yu, Xi-Wei Hao

Critical Current Densities Under Action of Charged Particles on the Structural
VA= a1 RRPPPPPPPPPRt 466
G.I. Kostyuk

Investigation of Friction Coefficient on Cutting Tool Material After Combined
Treatment Based of lon Implantation and Plasma Coating ........ccccoovvuiiiiiiiiiiiiiiiiiiiceee e 469
G.I. Kostyuk, L.V. Lobanova

Model of Charged Particle and Plasma Beam Interaction with Structural Materials................ 474
G.l. Kostyuk, E.A. Voliak

Usage of Barrier Coating for Cutting Tools for Machining Parts of Titanium Alloys .............. 477
G.l. Kostyuk

Automated System of Technological Support of the Combined Treatment Based

on lon Implantation and lon Alloying, Plasma Coating and Laser Modification ...................... 480
G.l. Kostyuk

Development of Novel Plasma Devices Based on the Plasma Lens Configuration ................ 484

Alexey A. Goncharov, Anton N. Evsyukov, Irina V. Litovko

Space Charge Formation In Non-cristalline Polymers And GaSe By DBD in SF6
Y =T LU o o PP 488
H.Z. Alisoy, C. Yeroglu, M. Koseoglu

Effect of Laser Treatment on the Surface Flashover Characteristics of Alumina
(O =1 0 A LT LA Y= (o1 8 101 o T 492
Kai-Kun Yu, Guan-Jun Zhang, Nan Zheng, Guo-Qing Liu, Wen-Bin Zhao

Low and Atmospheric Pressure Plasma Treatment of Natural Textile Fibers.............ccccccoo.. 496
1. Luciu, B. Mitu, V. Satulu, A. Matei, G. Dinescu



Effects of Substrate lon Bombardment on Characteristics of Vacuum-arc Plasma

(D= oo TN (=T T o IO o = L] o Yo PR 500
Viorel Braic, Dan Pavelescu, Mihai Balaceanu, Catalin Nicolae Zoita, Mariana Braic, Adrian
Emil Kiss, Alina Vladescu

Pulsed Vacuum-Arc Plasma Source Operating in the Reflective-Discharge Mode.................. 504
S.A. Popov, E.L. Pryadko, A.V. Batrakov

Parameters of Accelerated Multi-species Pulsed lon Beam Propagating Through
LR B A G- o I TP PPRPT PRI 508
V. L. Paperny, A. A. Chernykh, V. A. Shkyaev

Vacuum Arc Plasma Beam Produced From an Erbium Cathode...........cooovvvveeiiiiiiiiiiiiiiieeeeeeeeens 512
V.N. Zhitomirsky, A. Raveh, R.L. Boxman

Model of Collective Acceleration of lons in Spark Stage of Vacuum Discharge.........cc........... 516
D.L. Shmelev, S.A. Barengolts

Status of High Current lon Source Operation at the GSI Accelerator Facility...........ccccvveee.... 520
R. Hollinger, P. Spéadtke

Selective Acceleration Effect in Combined Vacuum-Flashover Discharges........ccccccovcveeenen. 523
I.L. Muzukin, S.V. Barakhvostov

The Obtaining of Hard Structures of Surfaces in Vacuum by Heat Processing with
o =Toa (oY AT =T =T Lo PSPPSR 526
Dumitru Neagu

Excited State Distributions of Hydrogen Atoms and Molecules in Microwave
Discharge Hydrogen Plasma and Effect of EEDF..........cccccveeiiiiiiiiiiicc e 531
Y. Shimizu, Y. Kittaka, H. Matsuura, A. Nezu, H. Akatsuka

Investigation of Energy and Mass - Charging Composition of a Vacuum Spark
Plasma at Various Pulse Parameters and Electrode Arrangement .........ccccocveeeiniiieeenniieeeeen 535
I.L. Muzukin, I.V. Uimanov, Yu.A. Zemskov

Conditioning Characteristics of DC500kV Large Electrostatic Accelerator in

Negative-10n Based NBI 0N JT-60U ........coiiiiiiiiiiiiaaieiiiie et a e e e e e e e e s eneanaeeeaaaaeas 539
K. Kobayashi, M. Hanada, M. Kamada, N. Akino, S. Sasaki, Y. lkeda, M. Takahashi, Y.
Yamano, S. Kobayashi, L. R. Grisham

Energy Spectra of X-ray Emitted from Surface of FRP Insulator...........cccocoeveeeiiiiiiiiiieceee e, 543
Y. Tanaka, Y. lkeda, M. Hanada, K. Kobayashi, M. Kamada, M. Kisaki, N. Akino, Y.
Yamano, S. Kobayashi, L.R. Grisham

The Pressure Dependence of the Arc Plasma Propagation in Simulated LEO
AV oY oY 1 L=1 oL PSRRI 547
Hideto Mashidori, Kumi Nitta, Minoru Iwasa, Atsushi Wada, Kazuhiro Toyoda

Secondary Electron Emission on Degradation Sample and Development of New
Measurement System with LOW EIeCtron ENergy ... 551
Hiroaki Miyake, Kumi Nitta, Shinichiro Michizono, Yoshio Saito

Effect of Low Temperature on Threshold Voltage for Solar Panel ESD Ground
=TS T PP PP PP PP PP PPPPPP 555
Kumi Nitta, Hideto Mashidori, Masato Takahashi

Sputtering in Vacuum: A Technology for Ultraclean Metallization and Space
[ 0T 0 10T K= Mo o SRR 559
Andre Anders, Joakim Andersson

Filtered Vacuum Arc Plasma Source for Composite Coatings Deposition .........ccccccvevveeeennnns 565
I.1. Aksenov, D.S. Aksyonov, V.V. Vasilyev, A.A. Luchaninov, E.N. Reshetnyak, V.E.
Strel’nitskij



Detection of Ultra-Low-Level Surface Contamination Using Extreme Ultraviolet

(o Yo o L= F=Tod d o IS o T=Tod 6 o 1] o1 oY o Y/ SRR 569
Dong-Hoon Lee, Toshihisa Tomie, Byung-Wook Park, Jessie Darma, Youl-Moon Sung

Film Plasma Initiation of Vacuum Arcs on a Metal Surface Partially Covered with
LR BT [Tt [oa 1 1 o TP PEP PR UPRP 573
V.A. Ivanov, A.S. Sakharov, M.E. Konyzhev

Producing Cu Interconnections on a Si Substrate using a Hot Refractory Anode
V£ To] VU 10 o I o PP P PP 577
1.1. Beilis, D. Grach, R.L. Boxman

Research on the Short Circuit Current Limiting based on the Vacuum Circuit
Breaker with @ Short ClOSING TIME ..o e e e e e e e s ee e e e e s 581
Peng Sun, Shuli Wang

Rectilinear Plasma Filters and Suppression of Macroparticles Emission in
VaCUUM ATCS; @ REVIBW ...ttt e et e e e e e e e e a b e e e e e e eesabb e eeeeeseesranes 584
D.S. Aksyonov, I.I. Aksenov, V.E. Strel’nitskij

Influence of Substrate Geometry on lon-Plasma Coating Deposition Process .........cccccceeene 589
V.M. Khoroshikh, S.?. Leonov, V.?. Belous

Influences of Preparation Technology on the Flashover Characteristics of
Machinable CeramicCs iN VACUUM .....uuuuii ittt ee e e et e e e e et a s e e e e e s e e st s eessessssbaaseeessssssanes 593
Guo-Qing Liu, Kai-Kun Yu, Jie Tian, Guan-Jun Zhang.

Titanium-doped Indium Oxide Films Prepared by RF Magnetron Sputtering ........ccccccceeeuveeee. 597
D. W. Han, J. Darma, E. Kuantama, D. J. Kwak, Y. M. Sung

Novel Characterization Technique by USing an SEM .........coociiiiiiiiiiiiiiiie e 601
A.G.E. Sutjipto, Jufriadi, R. Muhida, M. Takata

Synthesis of CNT-SnO, and CNT-In,03 Films for Micro Sensor Application Using
Vacuum Microelectronics TECHNOIOQY . ..uuuiiiiiiiiiiiiiii et a e 605
Jessie Darma, Chi-Hwan Han, Sang-Do Han, Youl-Moon Sung

Modeling and Simulation Results of a High Current Vacuum Arc in a Transverse
1Y/ Vo T = 4o = o PP 609
T. Delachaux, O. Fritz, D. Gentsch, E. Schade, D.L. Shmelev

Carbon and Tungsten Sputtering in Helium Magnetron Discharge .........coccccveeveveevevciieeeennn, 613
V. Tiron, C. Andrei, A.V. Natstuta, G.B. Rusu, C. Vitelaru and G. Popa

On the Discharge Parameters of a Glow Mode DDA ..........cceeiiiiiiiiiiiiiie e 617
G.B. Rusu, A.V. Natstuta, A.S. Chiper and G. Popa

Author Index





