Lawrence Berkeley National Laboratory
LBL Publications

Title
Negative lon Systems Using Charge-Exchange in Sodium: Results and Comparison With
Cesium Systems

Permalink
https://escholarship.org/uc/item/7hs717ww

Authors
Hooper, E B, Jr.
Poulsen, P

Publication Date
1979

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License,

available at bttgs:cheativecommons.orgglicensesgb¥44.od

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7hs717ww
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

Jd g o 99

v i) .5
UC-2.0
To be presented at the 1979 I1EEE International LBL-8697
Conference on Plasma Science, Montreal, Abstract
Canada, June 4-6, 1979

NEGATIVE ION SYSTEMS USING
CHARGE-EXCHANGE IN SODIUM:
RESULTS AND COMPARISON WITH CESTUM SYSTEMS

E. B. Hooper Jr. and P. Poulsen

January 1979

Prepared for the y. S. Department of Enerqgy
under Contract W-7405-ENG-48

e )

For Reference

Not to be taken trom this room

\_ J




DISCLAIMER

This document was prepared as an account-of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government.nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the” — =
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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_Abstréct submitted for the
1979 IEEE INTERNATIONAL CONFERENCE ON PLASMA SCIENCE
: June 4-6, 1979

LBL-8697
Negative Ion Systems Using Charge-Exchange in

Sodium: Results and Comparison with Cesium Systems.* E.

B. HOOPER, JR.** and P. POULSEN** Lawrence Berkeley Labora—

tory Berkeley, Ca. 94720 —-- Results of a new experiment
producing intense beams of D by charge-exchange in so-
dium are. presented. These and previous results in so-
dium™ and cesium® are used to compare designs of high
current, high voltage beam systems based upon charge-ex-
change. In the present experiment, a large aperture D.
beam (7 c¢m by 35 cm) is passed through a sodium jet.
The initial beam is generated by a standard LBL neutral
beam source, operated in the range 5 kV to 20 kV, and
has small angular divergences (0.7° x 2.5° at 10 keV).
The sodium jet 1is formed by a nozzle designed to mini-
mize tge flow of sodium away from the charge—exchange
region”. The results include total current and current
density, conversion efficiency taking into account the
break-up of molecular ions, angular divergence of the
final D beam, measurements of electrons in the D~ beam,
and measurements of plasma effects in the charge-exchange
cell., Previous experiments have provided similar results
for beams wusing charge—exchange in cesium. Systems to
produce 10 A of D™ are designed using each charge-exchange
medium. A comparison of the system is presented which
includes power and gas efficiencies, current density, etc.

*This work was supportedvby the Magnetic Fusion Energy

Division of the U. S. Department of Energy under con-
tract No. W-7405-ENG-48.

**Permghentaddress: Lawrence Livermore Laboratory, Liver-
more, California 94550.
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