Lawrence Berkeley National Laboratory
Recent Work

Title
Sources of high-density gaseous plasma based on a discharge with electron injection

Permalink
https://escholarship.org/uc/item/9f772070

Authors

Vizir, Alexey V.
Shandrikov, M.V.
Oks, Efim M.

Publication Date
2005-04-12

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/9f77207b
https://escholarship.org/uc/item/9f77207b#author
https://escholarship.org
http://www.cdlib.org/

SMMIB 2005
Kusadasi, Turkey, September 4-9, 2005

SOURCES OF HIGH-DENSITY GASEOUS PLASMA BASED ON A DISCHARGE
WITH ELECTRON INJECTION

A.V. Vizir, M.V. Shandrikov, E.M. Oks and G.Yu. Yushkov
High Current Electronics Institute Russian Academy of Sciences, Tomsk, 634055, Russia
A. Anders
Lawrence Berkeley National Laboratory, Berkeley, California 94720
D.A. Baldwin
4Wave, Inc., Sterling, Virginia 20166

A novel technique of high-density gaseous plasma generation was explored, and several
plasma sources based on this technique were developed. The sources utilize a DC high-current
(up to 35 A) gaseous discharge with electron injection into the cathode region. Electron
generation and injection is accomplished by using an additional arc discharge with a cold
hollow cathode. Low contamination of plasma is achieved by low discharge voltage
(avoidance of sputtering), as well as by special geometric configuration of the emitter
discharge electrodes thereby filtering (removing) the erosion products stemming from the
emitter cathode.

The devices produce a uniform and stable gaseous plasmas with density up to 10** cm™
in a volume of 1 m, at the pressure of 3-10* Torr and higher. The sources are characterized
by high reliability, low maintenance and long lifetime. The specific electric power
consumption is 140 eV per one generated ion. The sources operate with noble gases, nitrogen,
oxygen and hydrocarbons, and can be used for plasma immersion ion implantation and other
ion technologies.
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