
Lawrence Berkeley National Laboratory
Recent Work

Title
Scientific issues in future accelerators for heavy ion fusion

Permalink
https://escholarship.org/uc/item/883993hq

Author
Celata, C.M.

Publication Date
2004-03-12

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/883993hq
https://escholarship.org
http://www.cdlib.org/


LBNL-54472 Abs
HIFAN 1292a

SCIENTIFIC ISSUES IN FUTURE ACCELERATORS
FOR HEAVY ION FUSION*

C.M. Celata, LBNL, 1 Cyclotron Road Bldg 47R0112, Berkeley, CA, 94720-
8201

for the Heavy Ion Fusion Virtual National Laboratory

The U.S. and wordwide heavy ion fusion programs have made a large amount of
progress over almost three decades of research on the intense beam physics and
driver concepts needed for our concept.  In the 1970’s, ‘80’s, and ‘90’s, most
experiments used driver parameters scaled to low energy and low line charge in
order to study, most often with a single beam, the physics of high-perveance
beams.  More recently, the U.S. program has introduced higher line-charge
experiments, where the beam space charge potential is significant.  This allows
investigation of the production, and effect on the beam, of stray electrons.
Increasingly, the possibilities for neutralizing plasmas are also being investigated,
both just upstream, and in, the target chamber.  This talk will outline the scientific
issues which remain to be examined.  These include issues of longitudinal
compression, dynamic aperture, electron/ion instabilities, effect of electrons and
gas on the beam, longitudinal emittance evolution, halo production, inductive
effects at high energy, multiple beams, innovative final focus approaches, and
driver issues for solenoid transport.  A outline of future experiments to address
these issues will be presented and discussed.
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Energy, under contract numbers DE-AC03-76SF00098, W-7405-Eng-48, and
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