
INJECTION CRITERIA AND ENERGY 

CHARACTERISTICS OF RUNAWAY 

ELECTRON BEAM ACCELERATED 

WITH A NONUNIFORM FIELD IN 

ATMOSPHERIC GAP

Sergei  Shunailov, Valery Shpak, Michael Yalandin, Anna Reutova

Institute of Electrophysics UB RAS, Ekaterinburg

Gennady Mesyats

Lebedev Physical Institute RAS, Moscow

Work was supported by RFBR, grants: 10-08-00081a, 08-02-00183a.

Electron Accelerators LAB, RADAN team

October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010 October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010 October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010

MoB2-2



September 18-22, 2006, Chengdu, Sichuan, China1st Euro-Asian Pulsed Power Conference

GAS-FILLED PICOSECOND ELECTRON-BEAM DIODES

G. Mesyats, S. Shunailov, V. Shpak, M. Yalandin, K. Sharypov

electron emission in gas

October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010

JULY 6 ï11, 2008, XIôAN, P.R.CHINA

17th International Conference on High-Power Particle Beams

INVESTIGATIONS OF COLD CATHODE EMISSION IN GAS AND 

VACUUM WITH PICOSECOND RESOLUTION
G. Mesyats, S. Shunailov, V. Shpak, M. Yalandin, K. Sharypov

G. Mesyats, S. Shunailov, V. Shpak, M. Yalandin, K. Sharypov

16th IEEE International Pulsed Power Conference June 17-22, 2007, Albuquerque, USA

ON THE MECHANISM OF PICOSECOND ELECTRON BEAM 

GENERATION IN GAS-FILLED DIODE WITH COLD CATHODE

G. Mesyats, A. Reutova, S. Shunailov, V. Shpak, M. Yalandin, K. Sharypov

THE STABILITY OF RUNAWAY ELECTRON BEAM CHARACTERISTICS IN 

GAS DIODE WITH NON-UNIFORM ELECTRIC FIELD 

September 19 -24, 2010 Tomsk, Russia

16th International Symposium on High Current Electronics

2 0 1 0



October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010

Aim

To determine the energy spectrum bands for picosecond runaway electron 

beam formed and accelerated in the atmospheric gap with non-uniform E-field

electron emission in gas



October 10 -14, 2010 / ICC Jeju, KoreaEAPPC 2010 / BEAMS 2010

Ch1

Ch3

2 0 0  p s

-2  k V3 0

experimental setup

2 0 0  p s
voltage probe

time resolution ~ 100 ps

current probe

time resolution ~ 30 ps

Tektronix TDS6154C
15 GHz bandwidth

28 ps transient response

25 ps digitization

Ch1

Ch3

D oub le  de la y 2 .5  n s~  

Capaʩitive divider

o
 3

6
 m

m

8  -  20  m m

O il

A ir

C athode A node : G rid  +  fi lte r (fo ils )

15  m  m A l fo il

e -beam  co lle cto r



amplitude and time stability
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voltage at the cathode

Calculations  

Experiments 

 

PIC code KARAT:    HV pulse delivery in a form of traveling TEM wave

Real setup geometry
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Calculations  

Experiments 

KARAT code:    Injection of probing particles from the cathode during specified 

time interval at the pulse front
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Calculations  

Experiments 

KARAT code:    Injection of probing particles from the cathode during specified 

time interval at the pulse front
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Calculations  

Experiments 

KARAT code:    Injection of probing particles from the cathode during specified 

time interval at the pulse front

injection threshold
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SAM code:  
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Theory:  
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