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encouraging. The experiments and theories are of
significantly higher quality than we have seen in
the past. The problems that have been identified
in ocur fields are now being solved. Scientific
comradery is improving and core scientists from
different countries are working to complerant
thair associates on cimilar projects in other
countries. The papers presented at this con-
fercnce have been much more substantial
gcientifically than in the past and indicate the
maturation of ocur discipline.

Since the BEAMS’83 meeting, edvances in the
light ion apprcach to fusicn have increased the
prospects for this approach. The beam divergence
of intense icn beams has been ghown to be edequate
for fusion in the proof-of-principle experiment on
the Applied-B ion dicde. PFBFA I expericents at
Sandia National Laboratories have been completed
and the lessong that were learnsd have been ap-
plicd to FEFA II. The PBFA II accelerator hag
successfully completed its construction phase and
the initial data on its pulced power systen is
very oncouraging. Hore work nacds to be done on
the placma opening switch (FOS) for voltage and
power gain, the ion sources, and the beam focusing
in th2 next two years.

Tha instebilities in the corona of a light
icn fuscicn target have been examined with two-
dizenslonal, electrozagnetic computer simulations
at the University of Redrid, and found to b2
benign. Even though the instabilities grovw and
hoat the clectrons in the corona, the energy of
tho cloctrons is insufficient to preheat the
target. Precheat from proton contamination in the
intonse beam appears to be avoidable because con-
servation of canonical angular momentum prohibits
the protons from approaching the target when the
dicde and transport system for the lithium bean io
properly designed.

Theoretical otudies or the varicus beem
placra instabilities for high-current bean
transport have shown that although wany of these
ingstabilities exist, their effect on beam
transport appears to b2 benign.

The progress since BEAMS’83 has been very
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In 1983, the need for lithium ion sources was
jidentified and a major effort has produced five
different approaches to the lithium ion source.

At least four of those approaches show promise as
being & saticfactory, high-performance, ion source
for PBFA II and other high-current lithium
accelerators.

The first repetitive ion diode was announced
at the Tokyo Institute of Technology. Even tlhiough
its pulce rate was only 0.2 Hz, it is a good
beginning to & new phase of ion beam drivers.

The plasma opening switches that were intro-
duced at BEAMS’83 have now spread to laboratories
in Burope, Asia, and North America. The POS tech-
nology makes possible the PBFA II accelerator and
ito baselins design for ignition studies. Power
gains of factors of 2 and voltage gains of up to
3.4 have nov boen observed. The conduction time
has been extended from tens of nanoseconds to a
rdcrosecond in Novosibicsk and in Washington, DC,
and is an important advance.

The theoretical tools and diagnostics with
vhich w2 can exanine the major issues have ad-
vanced considerably since BEAMS‘83. Steady-state,
particle-in—cell (PIC) computer simulations have
bocome brosdly availeble. Electromagnetic, PIC
codas have edvanced to engineering codes in at
loagt one laburatory. The results from the
electromagnetic codes indicate that the additional
effort of &éking PIC codes fully electromagnetic
are indeed worthwhilo. Rediation-hydrodynamic
girulations are bocoming core widely available,
and incights into the target coupling physics are
beginning to emerge. The three—dimensional PIC
approach to the sirulation of hydrodynamic implo-
cions offered a theoretical guide on the required
syretry of the drive. Additional experiments
will have to be conducted to examine this
theoretical result.

Diagnostics have always been a critical issue
for light ion fusinn and substantial advances in
tire-resolved and spatial-resolved, high-quality
diagnostics were introduced in the BEAMS’86
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Major issues still remain to be resolved.
Proof—of-principle experiments need to be defined
and conducted on the maximm power limits for beam
trangsport in current carrying channels, on the
self-~cagnetically confined, rotating-beam concept
(for beom transport) on the rediation enhanced

‘power gain in inereial confinerent fusion (ICF)
targats (on tha efficient extractor ion dicde
theory in a focusing goometry) on irploding plas—
rag for ICF drivers, and the pagnatically-
inculated, confinscent fusion concept. In
addition, corc and batter idoas are needed for ion
dicdz {rpodance contrel in high—current ICF ion
boon diodos, and on stablo formation of fon boam
channole with a coall redius,

Bplorotory target cxpericents ore good. The
scaling of ablaticon prossure, with power density
and tho coasurecants of the stopping power of
light iens in high~tccporature placmas, are good
fieot otops tovards ths target physics relevant to
ICF. o can oxpact core of thoso oxpericsznts to
bo donz ag imtonno boans in rany laboratorios are
applicd to thoco problecs.

o ajor cévances in lacer fusien roported
ot tho conforonco choved thet the one—dirsncional,

hydredymorde oirvlatien of thoce orporicents apo | }‘S

concictont with the recults. Apparently, increas-
ing the logor coorgy £roa 1 kI to 10-20 kJ and
odnpeing pulco-chapsd drive pulces vas cnough to
porde tho osporicants to bo cdoguately deceribsd
by tho thooroticnl cirulations. I€ wo havo now
roochsd o cufficiently large-scale targat co that
tho cubedo and dalotoricus physies not codelcd by
tho simwliations no lengor denimnte tho icplesiens,
v will hovo oatorcd 0 Aoy and vory prooising
phace of imortial funicn rocoorch. These laser
fusien enrgots are gomorally applicable to par-
ticlo boon fusion and roprosent an opportunity for
collaboration batween lasers and ions.

In cpite of the fact that co cany nzw and
good rogults vore progentcd nt BEAMS’BS, authors
of se> irportant papars were absent. There vas
no roport on the ctatus of ANGARA V at the
[uecchatoy Inctitute or any rosults Lran those ex—
poricants, cven though ANGARA ¥ bogan opsration in
Poccrbor 1984. N BOS experirents have bsen done
ot &andio, but were not reported. The experirantc
in plac—a-£illcd don dicdes at Tooshk were included
in tho obstracts cubnitted for the ceeting and

could have providzd importent informaticn on the
irpedance control in intense ion beam dicdes, but
were not described in the meeting. In addition, a
rajor new experiment on the physics of the
electron kinstics in pagnetically-insulated struc-
turag has been done at Sandia, but was not
prasonted at the conference. The implications of
thio oxpericent would be important for inertial
fusion, cagnatic inpulation, microwave generation,
ond oot high-curgont devices with magnetically-
insulated cections. However, the author did not
attond and ths paper was not given. Since there
40 ocuch a long tice betveen BEAMS meetings and be-
couse the BEAMS roeting is the sajor forwm in
vhich thic informaticn can be presented,
critiquad, and correspondingly advanced, the loss
of thoco papers vag o significant loss indeed.
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