
Accelerator technolo
gy for fusion 

After 12 years of research on the 
possibilities of heavy ion beams for 
thermonuclear fusion, the recent 
4th International Symposium on 
Heavy Ion Fusion held at GSI, 
Darmstadt, reflected the undimin
ished enthusiasm behind the push 
to use accelerator techniques in the 
search for new energy sources. 

After an early phase of mainly 
theoretical work, previous meet
ings had focussed on ideas such as 
HIBALL (Heavy Ion Beams and Li
thium Lead). The latest meeting, at
tended by about 140 participants 
f rom 12 countries, hinted that 
proof of the principle, both in the 
field pf accelerators and in beam-
plasma interaction, is closer. 

Highlights in 'conventional' tech
niques were the completion of the 
first stage of a heavy ion induction 
linac at Berkeley, wi th demonstra
tion of pulse compression during 
acceleration (D. Keefe, T. Fessend-
en), and a progress report on the 
new GSI synchrotron/storage ring 
complex scheduled to become 
operational next year (D. Bohne, I. 
Hoffmann). This high current ma
chine (consisting of the rapid cy

cling SIS synchrotron coupled to 
the ESR storage ring) will probe the 
dynamics of both space-charge 
dominated ion beams and of beam-
plasma interaction, providing input 
for many key parameters of a 
possible fusion driver accelerator. 

Good news from S. Kahalas (US 
Department of Energy) was a pre
viously classified result f rom 
studies of thermonuclear fuel pellet 
implosions indirectly driven by X-
rays from an underground nuclear 
explosion, confirming the idea that 
5 megajoule HIBALL-like pulses 
should be sufficient for ignition 
(there had been worries that much 
more energy might be needed). 
Another milestone was the report 
f rom a French-German collabora
tion (D. Hoffmann) that the stop
ping power of heavy ions in a plas
ma is about twice as high as in 
cold matter, promising increased 
concentrations of energy for pellet 
heating. 

A significant effort is also under
way at Moscow's Institute for The
oretical and Experimental Physics. 

Finally the fertile imagination of 
Carlo Rubbia suggested how ad
vances in accelerator technology 
could pay off in this important 
sphere. Powerful (non-Liouvillian) 
techniques, analogous to the beam 
cooling used so successfully for 

physics, could fol low from strip
ping charges from ions injected 
from a linac into a compact 
HIBALL-type accelerator. The re
quired flux of 16 eV photons could 
be supplied by a free electron las
er, giving a simpler accelerator sys
tem with no unwieldy stacking 
rings. 

Another Rubbia brainwave fore
saw direct conversion of a high 
power electron beam into soft X-
rays by an undulator, supplying a 
photon beam of hundreds of eV for 
focusing on a target. 

From Rudolf Bock 

BROOKHAVEN 
Looking towards 
heavy ion physics 

July 11-22 were busy days at 
Brookhaven with a two-week Sum
mer Institute on Relativistic Heavy 
Ion Physics. After an intensive first 
week designed to introduce young 
physicists to high energy heavy ion 
research, The second week was a 
workshop on detector technology 
for Brookhaven's proposed Relativ
istic Heavy Ion Collider (RHIC), at
tended by some 150 physicists. 

David Hendrie, Director of Nu
clear Physics for the US Depart
ment of Energy, was on hand to 
announce that R&D funding will be 
available during the coming year to 
support generic detector develop
ment work for heavy ion collider 
physics. Summer Institute Chair
man Thomas Ludlam invited partici
pants to 'provide an assessment of 
RHIC detector development needs 

At the recent International Symposium on 
Heavy Ion Fusion, Carlo Rubbia (left) with G. 
Linhart and symposium organizer Rudolf 
Bock. 
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Brookhaven Director Nick Samios - large 
scope for heavy ion collisions. 

and priorities which will both moti
vate and support proposals for 
R&D funding from the user commu
n i ty / 

During the Workshop, detector 
concepts emerging from previous 
RHIC studies were matched against 
the unique problems of the RHIC 
environment. Topics addressed by 
specific working groups were -
- tracking and particle identification 
of many secondary particles (S. Na-
gamiya, Columbia); 
- electronics for fast, high-density 
readout (W. Cleland, Pittsburgh); 
- calorimeter response in the many-
particle, collider environment (S. 
Aronson, Brookhaven); 
- simulation of high energy nuclear 
interactions and detector response 
(B. Shivakumar, Yale); 
- data acquisition (M. Levine, 
Brookhaven. 

In addition a group headed by 
N. Lockyer (Pennsylvania) studied 
the possibility of a B meson experi
ment wi th high luminosity proton 
beams at RHIC. 

Some conceptual designs for ex
periments at RHIC are described in 
the proceedings of last year's 
Workshop on Experiments and De
tectors for RHIC held at Berkeley 
(copies f rom RHIC Office, Bldg 
1005, Brookhaven National Labora
tory, Upton, NY 11973). Proceed
ings of this year's workshop will be 
available soon. Proposals for de
tector R&D can be sent to Dr. Dav
id Hendrie, US Department of Ener
gy, ER-23 G-309 GTN, Washing
ton, 20545 . 

Aspiring heavy ion physicists at Brook
haven. 
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