XVth INTERNATIONAL SYMPOSIUM

on DISCHARGES and ELECTRICAL
INSULATION in VACUUM

Darmstadt, Germany
September 6-10, 1992

Chairman:
Prof. Dr-Ing. Dieter Konig, Technical University of Darmstadt (THL)

vde=verlag gmbh - Berlin * Offenbach



XV

TABLE OF CONTENTS

SESSION 1 MONDAY MORNING, SEPTEMBER 7, 1992

TOPICS: Fundamental Tools of Vacuum Insulation

111

112

113

115

1P1

1P2

1P3

1P4

1P5

1P6

1P7

1P8

1P9

1P10

1P11

1P12

1P13

1P14

1P15

1P16

1P17

Prebreakdown and Breakdown Phenomena in Vacuum

Field Emission

Fundamental Basis On Surface Phenomena On Metals

H Ve s L. e e e e e 1
Super Mirror-Flat Finishing Of Metal Surfaces By Electrochemical Buffing

Y Baba, K. a0, L ottt e e e 3

New Approach To Flashover In Dielectrics Based On A Polarization Energy Relaxation
Mechanism

L 11
Radiation Triggered Breakdown Phenomena

B 11T T AP 15
A Model To Explain Prebreakdown And Breakdown Phenomena In Vacuum Gaps Under AC Voltages

T. C. Balachandra, G. R. Nagabhushana . ... 17
Vacuum Breakdown With Microsecond Delay Time

S. Anders, B. Jiittner, M. Lindmayer, H. Pursch, C. Rusteberg, F. Unger-Weber. . .................. 25
Initiation Of Breakdown In Microwave Fields

S. A, Barengolts, M.Yu. Kreindel, E. A. LitVInov. . .. oovivvtivnn e ii it iiie it enecannnnns 30
Ignition Of Vacuum Discharges

5 (01T T .33
Electron Emission From Niobium Samples For High Applied Electric Fields

C. Chianelli, A. Curtoni, G. Jouve, I. Jimenez, J. Jodet, A Zeitoun-Fakiris. .. .............ccooeen, 38
Study On The Dielectric Characteristics Of HV Vaccum Interrupters

L. Chonghui, W. JImel . . v v e ittt ettt et e cr it n i e 42
Prebreakdown Emission Phenomena Associated With An M-I-M Planar Coaxial Configuration

B. M. Coaker, N. S. Xu,F. Jones, RV. Latham ..........oc.0iiiii i iiiriiiinnrrnnnnnnn. 46

Influence Of Injected Plasma On Oscillations Of Cathode Luminosity
In Triggered Vacuum Breakdown

G.DJ0g0, J. D CI0S5 . vttt ettt vt e e e s 51
Long-Delayed Breakdown In Yacuum Gaps Under DC Voltage Pulses

B DU . ottt e i e et e 54
Field Electron Emission From Large Area Y1Ba2Cu307-x Superconducting Films In Vacuum

IR 27 Ve T 59
Mechanical Shocks As A Cause Of Late Discharges In Vacuum Circuit Breakers

R.Gebel, W. Hartmann . .. .. ..ottt iiinit it iiitiiiiassnnneennas e 63
Investigation Of X-Radiation And Electric Strength In High Voltage Vacuum Fuse

W GOICZEWSKI . « ¢ ettt e et ias ittt ittssnaassessrianannsasenes tasacresennrasssonsas 67

Breakdown Characteristics Of Helium Gas At Cryogenic Temperatures And Low Pressures
With Respect To A Local Helium Leak

M. Irmisch, R. Badent, A. Hinderer, M. Jaarah, J. Olbrisch, A. Ulbricht, V. Zwecker................ 71
The Influence Of A Cylindrical Shield Electrode On The Dielectric Strength Of Large Vacuum Gaps
B.Kahl, Ho C.KEIMer. .. oottt ti et e ts i eras vt iy aessas s ieaaseiannrenenens 75
Vaccum Breakdown Strength Of Yacuum Degassed Oxygen Free Copper Electrodes

S. Kobayashi, Y. Saito, Y. Nagai, Y. Yamamoto .........cc.viiii i, 80

Influence Of Iron-Based Thin Film Coatings Prepared By DC-Diode Glow Discharge Sputtering
On The Condtioning Effect Of Vacuum Gaps

S. Kobayashi, M. Hosoda, Y. Saito, N. S8L0 . .. .ot v viii it iviinaiiiani s 85
X-Ray Emission Accompanying The Cathode Microdischarge

B. Mazurek, A. Nowak, A. Tyman ... .....oiiiiiiiiiiieiiiiinianericitnsanassnsseassssns 89
Dynamic Field (DF)-Emission: Stability Criteria Of Microscopic Field Emission Sites

T Mitteraner, P. Till. . .o v oottt ettt et et r e e 93

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt ~ 1992



XVI

1P18 Electron Emission From Oxide Films On Steel And Copper Samples

V. A. Nevrovsky, V. P. Selezniov. . . ... viii ittt 98
1P19 Electric Strength At AC Voltage Of Unconditioned Vacuum Insulation Systems

W. Opydo, R. Batura, . Mila, J.Opydo . ...t e 100
1P20 Stability Of The Gas Ficled Surge Arresters Characteristics Under Service Conditions

P. Osmokrovic, I. Krivokapic, S. KIStic . ... oiuuuivi i 103
1Pp21 Vacuum Interrupters Restrikes At DC And AC Voltages

A A Pertzev, L. A RYISKAYR .. vonrtnt ittt iei ittt s 108
1P22 A Criterion Of The Transition To Vacuum Breakdown

R Y v R T R IR 112
1P23 On The Interelectrode Gap Dependence Of The Vaccum Breakdown Voltage

R A 3 Y P 118
1P24 The Mechanism Of Cathode Flare Plasma Formation During Transition To Vaccum Breakdown

R R 13 123
1P25 Prebreakdown Effects In Vacuum Diodes With Cathodes Made Of High-Tc Superconducting Thin

Films And Single Crystals

S. 1. Shkuratov, S. N, Shilimanov . ... ..o ienur ettt ittt e 127
1P26 Switching Over Of High-Tc Superconducting Thin Films From Superconducting Of The Normal State

By Field Electron Emission Current

S. 1. Shkuratov, S. N. ShilIManov . . ... ovvvitrneresiin s in e orraaraiitaninenaaassans 132
1P27 Experimental Studies Of Laser-Induced Explosive Electron Emission

X.I. Wang, T. Tsang, H. Kirk, T. Srinivasan-Rao, J. Fischer, K. Batchelor, P. Russel, R. C. Femow ... 135
1P28 By The Question About The Role Of Roughness At Initiation And Support Of Electric Discharge

O S T 140
1P29 Relations Of Breakdown Voltage And The Parameters Characterizing Microdischarges

In Prebreakdown State In Vacuum

W. Ziomek, H. Moscicka-Grzesiak. . . oo v vetvin it ierierarnsnonssotseastoniaasssoaanens 143
SESSION 2 MONDAY AFTERNOON, SEPTEMBER 7, 1992

TOPICS: Fundamental Tools of Vacuum Insulation (CONTINUED)

211

212

213

214

2P1

2P2

2P3

2P4

2P5

Surface Flashover
Insulator Surface Effects
Insulation in Accelerators

Onset Of Breakdown And Formation Of Cathode Spots

F. Schwirzke, M. P. Hallal Jr, X. K. Maruyama. . .. ... oo vttt i iian s nennas 149
Fast Processes In Vacuum Arc Cathode Spot

0 S 016 1) -3 N 155
Flashover Of Insulators In Vacuum: Techniques To Improve The Holdoff Voltage

2 IO | 165
Role Of X Ray Irradiation And Friction On The Properties Of Insulators

A. Berroug, S. Fayeulle, B. Hamzaoui, D. Treheux, C. Le Gressus .. .......coviiniiiinnnnenrenns 175

Importance Of Surface Treatment On The Surface Flashover Properties Of Alumina Ceramics
T. Asokan, T. 8. SUdarshan . .. ..ottt ittt ittt tat i ra e et erteranaaeennnenns 181

Test Procedure For Surface Flashover Investigations Of Dielectric Materials
T. Asokan, T. S. Sudarshan . .. ... ..t ittt it it et e ettt e tanrer et aresnsnsrnasaransoan 186

Surface Charge Of High-Voltage Insulators In Vacuum
2 13T 191

A Combined Support And Feedthrough Insulator For A 300 KV Deflector Electrode

L0 O B T ¢ 1T TN 196
Novel High Voltage Vacuum Surface Flashover Insulator Technology
J.M. Elizondo, A.E. ROAIgEZ . . oottt i it e 198

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992



XVIi

2P6 Silicon And Gallium Arsenide Vacuum Surface Flashover Improvement

J. M. Elizondo, M. Lenzner. ... ...ttt i i e 203
2P7 Some Particularities Of The Surface Flashover In Silicon-Vacuum Systems

G. Gradinaru, V. P. Madangarli, T. S. Sudarshan. . . ... ..o i iv i i i 208
2P8 The Early Phase Of Dielectric Surface Flashover In Vacuum

F. Hegeler, G. Masten, H. Krompholz, L. L. Hatfield. . . . ........coc oo oo 213
2P9 Surface Flashover Of Alumina And Sapphire Insulators In Vacuum

S. Kobayashi, Tumiran, K. Kiyokawa, Y. Saito, N. Sato . ........ooovvviiin i 217
2P 10 Surface And Bulk Conduction Processes In Surface Flashover

B WO [ o o PN 221
2P 11 Realtionship Between The Dielectric Strength And The Sample Size

K.H.Oh,C.K.Ong,B.T.G.Tan, C. Le Gressus . . .. oo vvvvvinrinrnerninrenarensienaieranes 224
2P12 Surface Flashover On Alumina RF Windows For High-Power Use

Y. Saito, S. Michizono, S. Anami, S. Kobayashi . ......cciiviiiiiiiiiniieiiiiiinaiiin e, 227
2P13 Surface Permittivity Distinct From Bulk-Ramifications To Surface Breakdown: A Novel Concept

T.S. Sudarshan, . Wang. . .......ooiiit ittt it st 232
2P14 RF Breakdown And Field Emission Measurement Of SiO, Coated Copper Electrodes

D. Sun, P. Datte, W. W. Mackay, F.R. Huson, Y. Pang...........oooiiiiiiiiiiiiiinninan 237
2P15 Phenomena Related To Space Charge Variations In Electron Beam Charged Insulators

B. Vallayer, C. Le Gressus, G. Blaise, D. Treheux.........c.oovciiiiiciiiiiiiiiiiianen, 241
2P16 Effects Of Low Temperature Electrode Baking On Microdischarge And Conditioning Process

Of Surface Flashhoner In Vacuum

O. Yamamoto, T. Hara, M. Shimada, M. Hayashi .........c.co it iiiiinnnn, 244
SESSION 3 TUESDAY MORNING, SEPTEMBER 8, 1992

TOPICS: Vacuum Switches

311

312

313

314

3P1

3P2

3P3

3P4

3PS5

3P6

3P7

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992

Vacuum Arcs

Electrical Breakdown In Vacuum Interrupters
Dyke Award Address
L N 27 7 ) R R R R ET

Fundemental Research On Vacuum Interrupters At Technical Universities
K. Frohlich, H. C. Kirner, D. Kénig, M. Lindmayer, K. Méller, W. Rieder .............ooovni

Contact Materials For Vacuum Switching Devices
F. Heitzinger, H. Kippenberg, K. E. Saeger, K-H. Schréder...........oooviiiiiiiniiini

Product-Orientated Research In Industry Investigation Of The High-Current Interruption Of Vacuum
Circuit-Breakers
E.Dullni, E. Schade . ..ottt ettt saaaan et

Characteristic Times And Structure Of Cathode Spots Determined By Streak Camera Measurements
A. Anders, S. Anders, B. Jittner, H. Pursch, W. Bétticher, H. Liick . ... ..o ciineis

Simulation Of The Brightness Pattern Of A Moving Cathode Spot
S. Anders, A. Anders, B. JIHMer . . ... oo ot i e e

Existence Mechanism Of Mercury Cathode Spots
T TR 2 TS 1T P R TR R

Ton Current Collected At Various Distances And Argon Background Pressures
In A Copper Vacuum Arc
A.Ben-Shalom, R. L. Boxman, S. Goldsmith .........cooimiuiiiiiiiii i

Radiation Spectra Of A Vaccum Arc With Different Electrodes: Contaminated Ones
And Those Cleaned Bz'oThe Discharﬁzs :
G. A. Dyuzhev, A. A.Logatchev, 8. M. Shkolmik ... ..o

A Revised Theoretical Model Of Vacuum Arc Spot Plasmas
FT 5 Lo 11 E R KRR

Investigations Of Plasma Parameters In Vacuum Arc Coating
W. Hao, Z. Jiyan, C. Zhongyuan, C. Lichun....... ..o iviiiiiiiiiiii s



XV

3P8 Post-Arc Current Of Diffused Vacuum Arcs

Z. Jiyan, C. Lichun, W. Xia0Sheng . ... .o v v vuve et cin i 318
3P9 Cathode Erosion And Mass Balance In A Vacuum Arc

T Kutzner, Ho G MITer. o ov e ettt it e aas e o it et aas s n s 321
3P10 Nonstationary Model Of The Cathode And Near-Cathode Prosses Of A Vacuum Arc

E. A. Litvinov, A. G. Parfyonov, D. L. Shmelev . ... ... iivieei e 326
3P11 Investigation Of The Atomic Component In A High-Current Vacuum Arc By A High-Resolution

Power Spetroscopy

A. A. Logatchev, S. M. ShkoImik . ... vvvvie i e 331
3p12 Arc Processes On Cathode With La Bg Inclusions

R.B. Luban, V.I. RaKhOVSKY .« .ttt ettt e 333
3P13 Dependence Of Cathode Arc Erosion On Composition And Its Structure, And Discharge Parameters

T L TR R R 336
3P14 Dynamics Of Phase Transition In A Vacuum Arc Cathode Spot

A. 7. Nemirovskii, V. F. Puchkarev, O. L. Tarbeeve. ... .o viviii i iiinniannneeas 339
3P1i1s Arc Discharge Over Metal Cathodes With Oxide Films

V. A. Nevrovsky, V. 1. Rakhovsky, V. P. Selezniov, M. A, Vemikov..........coiiiineieienenn 345
3P16 Computer Analisis Of The Vacuum Discharge Cathode Area Evolution

LT T o< WA R R R R R 348
3P17 The Vacuum Arcs On The Hot Evaporated Electrodes

V. P. Polistchook, L M. TAItSeV . oo o ve e ee it r e intnasssner it aanssseansrannnearcsasanns 351
3P18 On The Characteristics Of The Vacuum Arcs On The Cathode From The Different Materials

V. P. Polistchook, O. K. Serdykova, L M. Tartsev. ... vuiivn e iiinne i ricanns 355
3P19 On Mechanism Of Vacuum Arc Cathode Spot Initiation

V.F. Puchkarev, M. B. BOChKAI&Y . .. ...t e it ivniienenn s anesanesnansssassanasns 359
3P20 Separation Of Spiral Contacts And The Motion Of Vacuum Arcs At High AC Currents

M. B, SCIUIIIAN . « e ottt et vt e s s et e amaaa st iaae oo s tanaaraarnas st aennaneesnss 364
3P21 Experimental Investigations Of The Arc Properties Of Vacuum Circuit Breaker With Horse

Shoe Electrode And Its Applications

W. Shang, H. Schellekens, J. Hilderink. . . ..o .vvvvnuie v 369
3p22 Self-Extraction Of Negatively Charged Carries From Anodic Vacuum Arcs

H. Toya, T. Hayashi, H. S8580 .. ...\ ovtoee et on e eatanres 3713
3P23 Residence Time Of Metal Tons Generated From Microsecond Vacuum Arcs

K. Tsuruta, N. Yamazaki, Y. Takahashi . ... ..o oot eiii it in v 378
3P24 Spectroscopic Study Of Electron Density In A Copper Vacuum Arc

A. Vaknin, S. Goldsmith, R. L. BOXIMAN. . .« .0 vvt ot i i it e 382
3P25 Modelling Of High Current Vacuum Arcs

R T T P 387
SESSION 4 TUESDAY AFTERNOON, SEPTEMBER 8, 1992

TOPICS: Vacuum Switches (Continued)

411

412

413

414

Switching in Vacuum
Electrode Phenomena

Production Technology For Vacuum Interrupters

C.W.Schenk, E. SPranz . . .o« ovvut sttt iiih i ciiii s sas e aasnnnaeressssnnsss 393
Vacuum Interrupters Engineering Requirements

A Luxa, R, Renz, W, Branston . .. v v ve s cr ettt rinnnesuserseneassrssnaianssoinsaannnne 395
Recent Trends And Activities Of Vacuum Interrupters In Japan

E. Kaneko, L OhShima. . .o v v v iune et ettt eie v aaaannnassaarsseseeriiaeansoonannns 399
Vacuum Interrupters Design Based On Arc Magnetic Field Interaction Especially

With Horse Shoe Electrodes

H. Schellekens, W. Shang, K. Lenstra. . . ... ovuinviiiiii it et eeiiaaaaiiinaaa 40

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992



415
4P1
4P2
4P3
4P4
4P5
4P6
4P7
4P8
4P9
4P10
4P11
4P12
4P13
4P 14

4P15

4P16

4P17
4P18
4P19
4P20

4P21

4P22
4P23

4P24

XIX

Review Of The History Of Vacuum Technology

D BN L L e e e e s 407
Triégered Vacuum Switch With Subsidiary Cathode

D. E. Alferov, V. A. Vozdvijenskii, N. I. Korobova, L. O. Sibiriak, V. A. Sidorov .................. 411
Vacuum Arc Generated Thin Films With Reduced Macroparticle Contamination

S. Anders, A. Anders, K. M. Yu, X. Y. Ya0, L G BIOWI . ..ottt iiiies it iivei it neennns 416
Switching With Arc Reignitions Of Three-Phase Capacitive Circuits By Means Of A Vacuum Switch
R.Batura, C. KrdlKowski. . ...oourt i i e e e 421
A New Way To Develop High-Voltage Vacuum Interrupter

ST T T T V- N vl 427
The Application Of The Theory Of Similitude In The Research And Design Of Vacuum Interrupter

W, Chengyu, W JIMel. . oottt ittt et i ittt ittt e e ta s aies i e e et 430
A Low Vacuum Triggered Gap For Crowbar Applications

G.C.Damstra, J. AL T Pettinga. .. ..o ovut ettt ettt i e 433
Switching Transients In A Cable Network By Vacuum Interrupters

G.C.Damstra, YH. Fu. . oo 436
Arc Voltage Of A Fast Triggered Vacuum Gap

A.Delmas, P. LeqUitte. . .. ov ottt it i et e e e 440
Prestriking Overvoltages During Energizing Capacitive Load By A Vacuum Circuit Breaker

Y. H o Fu,G.CoDamstra . ..ottt it i it ittt it ettt e cae s 444
Spatial And Time Characteristics Of Short Gap, High di/dt Discharges

M. Glinkowski, E.-D. WIlKening. . . oo o ovvi ittt it et it s 449
Development Of A High Current Pscudospark Switch And Measurement Of Electron Density

A. Gortler, A. Schwandner, J. Christiansen, K. Frank, H. Granzer, T Mehr . .. ...ttt 454
The Spatial And Temporal Development Of Pseudospark Switch Plasmas ‘
W. Hartmann, G, Lins . .. oon e e it i i et e e e i e 458
Some Aspects Of Direct Current Breaking In Vacuum

A. Klajn, H. Markiewicz, Z. WIdblewski . . .. . ..ot viiiiiiie ittt en e e iinanns 462
Electrical Breakdown Mechanism In Pseudospark Switches

K. A. Klimenko, A.V. Kozyrev, Yu. D. Korolev, V. G. Rabotkin, L. A, Shemyakin................. 467
Limitation Of Overvoltages In Three-Phase Systems At Interrapting Of Small Inductive Currents

By Vacuum Switches

M. Kobusinski, H. Markiewicz, F.R. Frontzek ......... ..o 470
Theoretical Foundations Of Overvoltage And Over-Current Escalation In The Capacitive Circuit

Switched By A Vacuum Switch

C. Kr6likowski, R, Batura. . . ...vvinunte i iiiiine ettt iieciine it iian e 475
Metal Vapour Densities And Excitation Temperatures In A Pseudospark Switch

G.Lins, W, Hartmanm . . ... ovurn e ittt ittt ra it s ianis it ateeaaaaans 479
Spark Gap Ignitor Studies On A Pulsed Power Ignitron

D. Loree, M. Giesselmann, M. Kristansen. . . . ...vvvuiiiniiiiret i iiiintinciieeioans 484
On Mechanism Of Emission In Pseudosparks

G.A. Mesyats, V. F.Puchkarev . .........iiuiiiiiiiiiiii it ini i riae e anness 488
Electrode Erosion During Pulsed Arcing '

N. Parkansky, I. Beilis, R. L. Boxman, S. Goldsmith...........ocooii i iiiean 490
A Long Conduction Time Compact Torus Plasma Opening Switch .

R. E. Peterkin, D. E. Bell, J. H. Degnan, M. R. Douglas, T. W. Hussey, B. W. Mullins, N. F. Roderick,

| 0T ¢ PP 494
Plasma Sprayed Contact Materials For Vacuum Interrupters

H. Schellekens, W. Shang, K. Lenstra. . ... ... .o i e 499
The Properties Of Triggerable Yacuum Gaps

W. Shang, G. C.Damstra ... ...ttt it ettt 503
Triggerable 250K A/20KV Prevacuum Gaps For Pulsed High Current And Voltage Applications

W, Shang, G. C.DamsITa ... vvvvvvit st i e aeaeiae et atatiassesnenas 508

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt ~ 1992



XX

4P25 Trigger Gap Configuration Effect On Triggered Vacuum Switch Initiating Characteristics

V. A. Sidorov, V. A. Yozdvijenskii. .. ... ..ot v 513
4P26 An Experimental Study Of Vacuum Arc Instability For Conventional And Low-Surge Contact Material

R.P. P. Smeets, T. Funahashi, E. Kaneko, [. Ohshima. .......ooooin it i 518
4P27 Types Of Reignition Following High-Frequency Current Zero In Vacuum Interrupters With Two Types

Of Contact Material

R.P. P. Smeets, T. Funahashi, E. Kaneko, I. Ohshima. . ........oiiiiiiin i iiiiiiiininna, 523
4P28 Prepulse Suppression And Sharpening Of Current Rise-Time Using A Plasma Opening Switch

In A 0.1 TW Machine

L. Véron. A. S. Chuvatin, C. Rouill§, B. Etlicher, J.P. Stephan. . .. ......oovevniii i 528
4P29 Experimental Investigations On A Long-Conduction Time Plasma Opening Switch

L. Véron, C.Rouill, B. Btlicher. ... ... vvii ettt ittt ten et aasaesnns 531
4P30 Instability Of Vacuum Arc In Ag-Cu Contact Alloys

A. Yamamoto, T. Okutomi, M. Homma, M. Okawa. . ... oot 535
4P31 Interrupting Capacity Of Vacuum Interrupter Dependence On Frequency Of Current

A £ Yol < P 540
SESSION § WEDNESDAY MORNING, SEPTEMBER 9, 1992

TOPICS: Space Applications

511

512

514

5P

5P2

S5P3

5P4

5P5

5P6

5P7

5P8

5P9

5P10

Industrial Applications
Diagnostic Techniques

Insulation And Discharge Phenomena In The Space Enviroment
Y IR R - TS U 547

Spacecraft Charging And Electromagnetic Environmental Effects
0 1 555

High Voltage Design Of Vacuum Insulated Power Supplies For Space Appilcations
M. Gollor, f( T2 1 559

The Vacuum Arc With An Oxidized Cathode
V. P. Afanas'ev, Yu.V. Gerasimov, Yu. M. Grinberg, G. A, Dyuzhev, A. A. Kallistev, V. V. Kantzel,
W. 1. Kurilenko, A. A. Logatchev, V. 1. Rakhovsky, S. M. Shkol'nik . ..........ooviiiiiiiiinns, 569

Insulation Characteristics and Welding Behaviour Of Butt Contacts Made Of CuCr Of Different
Composition And Manufactured in Different Processes

T Ballat, D KOnig . . oottt e e 574
Study Of Soft X-Ray Pulse-Periodic Sources Based On A Micropinch
A. A. Bardinov, V. N. Litunovsky, B. V. Ljublin, N. A. Viknjanshchuk .......................... 579

The Fabrication Of Fluorine Doped Layers Of Quartz Glass In A Low Pressure Microwave Discharge
L. M. Blinov, V. V. Volodko, L. 1. Kaganov, A. A.Razhavski .....................coiiian, 582

The Behaviour Of Vacuum Fuses In The Low Overcurrent Range
D. Brechtken, D, KOnig. . .. ovvvttt ittt ittt rase s et 585

Characteristics Of Spontaneous Electrical Discharging Of Various Insulators In Space Radiations
D. R. Frederickson, E. G. Holeman, E. G. Mullen . ..o iuttn e it iiene e cnaennnsrannes 590

The Measurement Of Emission Currents Inmediately After Arc-Polishing Of Contacts —
A New Method For Internal Pressure Diagnostic Of Vacuum Interrupters After Long-Time-Service

F. R.Frontzek, D. KOmig. .. oo it it e i i e ettt iar e 595
Complex Diagnostic For Vacuum Circuit Breakers

D GOTgIUS . ottt e e i i 600
Hif(h Voltage Discharge Welding

LT D 5 1 13 R P 605
Ways Of Creating Of Pulse Controllable Discharges With Mercury Cathode Up To 10° A

Y. D.Khromoy, V. L SysuUn .. oottt cr ittt ettt asa et tsnesianianrnaes 607

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992



XXl

5P11 Tonization Instabilities And Structures in Tonospheric Plasma

E-Ya Kogan, B. UL KUSIN . . .o u ittt ettt ettt et e e 611
5P12 Dielectric Materials For Ou\s:ut Window Use In High Power Klystrons

S. Michizono, Y. Saito, S. Yamaguchi, A. Anami, N, Matuda, A. Kinbara........................ 614
5P13 Theory And Experiment Of An Arc Discharge Nitrogen-Argon Plasma Torch For Plasma Processings

S.0n0, Y. Takakura, 8. Teil . ... vttt ete et iveeneetieeeert et is v iaeeeinennns 619
5P14 Application Of Vacuum Three-Electrode Spark Gaps For Synthetic Circuits

P, Osmokrovic, N ArSiC . oottt ittt ettt es e e e 624
S5P15 Analysis Of Contact Spring With Different Arrangement On Vacuum Circuit Breaker

Y. Shun, W Y, W men, .. oot i e e e e e 628
S5P16 Electric Strength Of The Vacuum Interrupter Under Lightning And Switching Impulse Voltage

K. Siodla, P.ZubieliK . ...voii i i e e e 632
5P17 The Effect Of Insulator Charging On Breakdown And Conditioning

M. Wetzer, P AL A F WOULRIS. ..ottt ittt e et et et e e ananns 636
SESSION 6 TUESDAY MORNING, SEPTEMBER 10, 1992
TOPICS: Industrial Applications And

New Technical Developments Of Material Modification Methods

Vacuum Ion Sources

Magnetic Insulation

High Current Diodes

Intense Particle Beam Production and Transport
611 Vacuum Arc Discharges Used To Deposit Hard Wear Resistant Coatings Onto Tools

H ML Gabriel, . oo e e 643
612 The State Of The Art Of PVD Coating

T R 1 T S 647
613 Investigation Of Cathode Spots By Laser Absorption Photography

A. Anders, S. Anders, B. Jilttner, W. Bétticher, H. Liick, G. Schréder ... iviviinrnnnnn. 653
614 Applied Material Research With Accelerators At GSI

D ML RUCK ittt i e e e i 659
615 Vacuum Arc Ion Sources For Particle Accelerators And Jon Implantation

L G BIOWIL Lt it e e e e 661
6P1 High-Current Vacuum Diodes With Large Cross-Section Electron Beams

E. N. Abdullin, S. P. Bugaev, V. M. Zaslavsky, S.V. Loginov, B. M. Kovalchuk................... 671
6P2 Low-Voltage Discharge In Cesium-Hydrogen Mixture As A Source Of Negative Hydrogen Ions

F. G. Baksht, G. A. Dyuzhev, L. I. Elizarov, V.G. Ivanov, A. A. Kostin, S. M. Shkol'mik ............ 674
6P3 Formation Of A Homogeneous Hydrogen Plasma Layer For The Production Of TW Ion Beams

H. Bluhm, H. Laqua, L. Buth, P. Hoppé, D. Rusch. .. ... i 679
6P4 Current Cut Off In Vacuum Plasma-Filled Diode

A.Y. Bolotov, A.V. Kozyrev, A.V. Kolesnikov, Yu. D. Korolev, V. G. Rabotkin, I. A. Shemyakin .... 683
6P5 Improvement Of The Emission Parameters In The "TITAN" Vacuum-Arc Jon Source

S. P. Bugaev, A. G. Nikolaev, E. M. Oks, P. M. Schanin, G. Yu. Yushkov. ........ ...t 686
6P6 The Filtered Cathodic Arc As A Source Of Gas lons

C. A. Davis, M. K. Puchert, D. R. Mckenzie, B.W.James .........cooiiiiiiniinn i 690
6P7 Cesium Influence On H" Ton Emission From A Source With Reflection-Type Discharge

P. M. Golovinsky, V. P. Goretsky, A.V. Ryabtsev, I. A. Soloshenko, A. F. Tarasenko, A. I Shchedrin . 694
6P8 High-Current Plasma Lens

A. A. Goncharov, A. N. Dobrovolsky, A.V. Zatuagan, . M, Protsenko. .. .. ...c.oovvvieian ot e 698
6P9 Focusing And Control Of Plasma Lens Multiapertur Ton Beams

A. A. Goncharov, A.V, Zatuagan, L. M. Protsenko. . . ...ooviviiiiriinirenennrneeieanioniens 703

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992



6P10

6P11

6P12

6P13

6P 14

6P15

6P16

6P17

XX

High-Voltage Pulsed Breakdown Of The Nonstationary Near-Cathode Layer In A Plasma-Filled Diode

M.Yu. Kreindel, E. A. Litvinov, G. E. Ozur, D. L. Proskurovsky . . . .o oo iiieiiiiiiciiivnenennss 707
Intense Light Ton Beam Divergence In Single And Two-Stage Diode

S. Miyamoto, K. Yasuike, N. Shirai, K. Imasaki, C. Yamanaka, S. Nakai.........ovvveeeerernnn., 711
Transportation Of A Low-Energy, High-Current Electron Beam Of Microsecond Duration

In A plasma-Anode Gun

D. S. Nazarov, G. E. Ozur, D. I ProskurovsKy . . « . ..o iuiitn ettt iiee i iiiiinaenneenanes 716

Limiter Currents And Arcing In Tokamaks During Disruptions
A.V. Nedospasov, L. M. Bogomolov, B.V. Borovsky, N, M. Zykova, V. N, Kabanov, V. N. Sychev,
g 0 T o 71 N 721

Reflected Electron Distribution On Anode Surface Of Vacuum Gap Under Electron Beam
Bombardment

R U T P 726
Simulation Of Charged-Particle Beams Dynamics lon-Optical Systems With A Moving Plasma

Boundary

A.F. Stekolnikov, O. M. IVANOV . . ..o ittt e e e e 730
A Trigger Power Supply For MEVVA Ion Sources

GG Wath, P L EVANS .ttt i e i e e s 732
Metal Vapor Vacuum Arc Ion Source (MEVVA) For Heavy Ton Accelerators At GSI

B. H. Wolf, H. Emig, D. Riick, P. Spidtke, 1. G. BIOWN ...\ tuentirr i iiiiir i iineaneneens 737

Post-deadline Papers

Generation And Focusing Of High-Current Electron Beams

V. F. Fedushchak, A. V. Luchinsky, V. K. Petin, N. A. Ratakhin, N. A. Smimov, I. A. Buriak . ....... 743
Recent Trends And Activities Of Vacuum Interrupters In Japan
E. Kaneko, L Ohshima. . .. ... o iu i et e 747

Dynamics Of Spots At Vacuum Discharge On A Copper Cathode Surface After Its Exposure
to Low-Voltage Discharges In Kerosine

A. 1L Bushik, M. K. Mitsekevitch, 1. A, Bakuto, V. A. Shilov, P. S. Zachepilo . ..................0. 757
Processes In Surface Layer Micropores Of High Voltage Electrodes And Vacuum Electroisolation

L K o 761
Instabilities Of The Low-Vacuum Arc

D 767

XVth International Symposium on Discharges and Electrical Insulation in Vacuum - Darmstadt - 1992



