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NUCLEAR FUSION RESEARCH 1IN ARGENTINA

Adolfce B, Rodrigo
Comigidn Nacional de Energie Atdmica
Direccidn de lnvestigacién y Desarrollo
Av., del Libertador 8250, (1429) Buenos Aires,
Argentina

1.~ INTRODUCCION

Following early short 1lived attempis to fusion
research in Argentina, the first continued mctivity in
this field was steblished at the University of Buenos
Alres (UBA), approximately in 1868. This group, which
belongs to the Physics Department of the Faculty of
Exact and Natural Sciences ef the UBA, started
initislly theoretical work in fundamental plasma
physics under the direction of Fausto Gratton, who had
completed his Ph.D. in Frascatti in the early 60’s.
Later on, under the gscientific tutelage of Winston
Bostick, experimenta] activities were started in plasma
focus, The firsrt UBA facility. PF-I, was a 1 kJ plasma
focus donated by the Stevens Institute of Technology to
the UBA near 1970, and this 1line of research has
continued as the group’'s main experimental activity up
to the present.

In 1975, the Argentine National Atomic Energy
Commisaion (CNEA} started a prospective study on fusion
energy, as a result of which it decided to create its
own research group in 1976. CNEA’'s Nuclear Fusion
Livision belongs to the Commigsion’s Research and
Development Management area and ite line of work, both
theoretically and experimentally, 1is field reversed
configurationg (FRC). The FRCs are produced using e
field reversed theta pinch, which started operation in

1982,

Finally, in 1983, a part of the UBA group, headed
by Roberto Gratton, moved to the newly created National
University in Tandil city, some 300 km SW of Buenos
Aires. This group also took the plasma focus as their
main experimental research 1line, in which they had
experience from their previous work at the UBA. Since
1988, this group extended its activities .to the
University of Mar del Plata, located 150 km SE of
Tandil, where a small z=-pinch started operation in 1988
and a repetitive plasma focus is under conhstruction.



All three groups active at the moment in fusion
oriented research in Argentina operate independently
and o& natispnl fupion program iz cnnridered At the
moment. Tn all cases, the major source of funding is
the Argentine government,conplemented by contributions
from international funding organizations. In addition,
important donations of equipment have been received
from the U.S. (UBA - Stevens JInstitute of Technology)
and the F.R.G. (CNEA, Mar del Plata - KFA Julich).

2.- DESCRIPTION OF. RESEARCH ACTIVITIES IN PROGRESS
2.1.- University of Buenos Airest?)

- Staff: 10 permanent scientific members, Ph.D.

level

3 permanent scientitic membersa, M.S.
level

2 non-permanent scientifie collabora-
tors, Ph.D. level

6 graduate students

2 technicians

- Typical annual operating budget: U.S. $ 30.000
({excludes salaries)

-~ Experimental facilities

Type: Plagma Focus, Mather type

Name: PF I IF 11
(modified version)

Capacitor bank energy: 0.005 - 1 kJ 17 kaJ
(varieble)

Capacitor bank voltage:15-30 kV 50 kV
{variable)

Peak current: - 300 kA

Neutron production (bU-D): - 2x106

Electron density: - i0teem-?

Operating saince: 1984 1983
(modified version)

Diamgnostics! framing photography, neu-

tron diagnostics x-ray
diagnostics, ion speciros-
melry, magnetic prolza

€



(%)

- Research activities

Experimental: - 8heath physics during the
Processes leading to the
formation of the plasma focus

fundamentunl processes

- ICF {heavy ion beam) heating
models

- ICF (laser) implosion dynamics
modcl =

- magnetic ion confinement

Theoretical:

- Internstionsal cooperation activities

- Stevens Institute of Technology,U.8.A.(Vlasoyv
plasmas, plasma {ocus theory)

- Technische Upiversitdt Graz and Institut flr
Weltraumforschung of the Austrian Academy of
Sciences ({(dissipative MHD and nuclear fusion
physics)

- Centre de Physique Theorique, Ecole
Folytechnique, France {non~-linear plasma
phyesice)

- Universidad de Antioquia, Colombia (statistical
mechanics ol dense plasmas)

- Pontificia Universidad Catdlice de Chile
(plasma focus and dense z-pinch experiments)

2.2.- CNEA'’s Nuclear Fusion Divisgion

- Staff: 4 permanent scientific members, Ph,D.
level
3 permanent scientific membera, M.S5.
level
2 permanent engineering support members
3 students
3 technicians

- fypical annual operationg hudget: U.S.8 30.000
{excludes salaries)



- Experimental"ﬁagilixieg

Type: Field reversed
theta pinch
Peak bias magnetic field: 0.06 T

pPeak external magnetic field: 1.0 T {(non-
crowbarred)

Ionization and preheating: RF + ringing
theta discharge
Coil lengtih: 500 cm
Coil inner diameler: 8.5 om
Discharge chamber inner radius:6.7 cm
Diagnosties! optical
gpectroscopy:

magnetic proben,
compensated dia-
magnetic loops.

streak photo-
graphy
- Resesrch aclivities
Experimental: - FRC formation physics

Theoretical: ~ FRC equilibrium, atability and
transport
- FRC equilibrium nodels

- 1nternatipnal”cpppcraLion sctivities

- University of Marvland, U.5.A. (transport and
microinstabilities)

- University of washington, U.S8.A. (TRC
experiments)

- University of Campinas, Brazil (FRC theory
and experiments)

2.3.- Natignal”UnivgrsitywpfmCentral Frovince of Buenos
Aires {(Tandil)tl)

- Staff: 2 permanent seientific members, Ph.D,
level
» permanent scientific members, M.5.
leve)
2 atudents
2 techanicians



- Typical annual operating budget: U.s.% 1.000
{exciudes salaries)

- Experimental facilities

Type! plasma focus, Mather
typc

Name: PACO

Capacitor bank energy: 1.9 ki

Capacitor bank voltage: 31 kv
Neutron production (D~D): 2x10°

Qperating since: 19684
Diagnostics: Visual diagnostics
{framing and

schlieren photography

- Research activities

Experimental:- Correlation of sheath dynamics

and structure with neutron yield.

Theoretical: - Support studies for experimental

2.4.- University

- Staff:

3

9

1
3
K]

worh

of Mar del FPlatat?’

permanent scientific members, Ph.D.
level

permanent scientific members, M.S.
level

non-permanent scientiific associate
students

technicians

(¥) 2 scientific members of this group are also
listed in the Tandil group

- Typieal operating budget: U.S.$ 3.000
{excludes salaries)



Type:

Name: .
Capacitor bank energy:

Capscitor bank voltage:

Peuk current!:
Operuting asince:
Diagnostics!

Type:

Name :
Capacitor bank enerdy:

Capacitor bank voltage:

Peak current:
Repetition rate:

Neutron production (D-D):

Operation:

Research activities

Fyperimentali - ¢dge

gas-puffl dense Z-
pinch

NOVA

2 kJ

10 kv

250 kA

1989

framing pholography

repetitive plaema
focus, Mather tLype
PULSAR

23 kJ

40 kv

600 kA

5 PPS

10i¢ (expected)

1981 (expected)

plasma properties and

plasma-wall interaction 21n a
dense z-pinch
- effecta of operating cunditionsa

of -}

dense z=pinch on

shock wave dynamics and final
plasma parameterxs

- material
reactors

studies for fuasion
using &a Trepetitive

plasma focus

- plasma

focus desing

optimization and scaling

- use of

a plasma focus as &

pellet implusion driver

Theoretical: - support

studies for

experimental work



3.- TRENDﬁ.ANDWPBOSPECTS

one way of assessing the evolution of fusion
research in Argentina 18 in terms of the number of
annual gcientific publications in international
journals and conferences with well established
refereeing gtandards produced by the groups discussed
in the previous gection, 88 ;1lustrated in Fig.1l.

Fig.1 Evolution of scientific publicationa
of Argentina’s fusion regsearch groups
in journals and international

conferences with strict refereeing
gl.andards

The same analysis in terms of the evolution of
permunent goientific personnel and of operating budget.,
however, does not indicate =& significative growth
during the past ten years. These facts lead to the
general conclusion that in gpite of economic
limitations, the groups active in fusion oriented
rescarch in Argentina have matured and improved
considerably their scientinlc alanding during the iast
decade. This observation 1is also confirmed by the
growth of international cooperation activities
eatablished in the same time period. Alternative
sndicators of recent progress are the addition of four
new operating experimental facilities and the areation
of Lwo new rasearch groups in this period.

The present level of economic support of fusion
research in Argentina ammounts to & amall fraction of &
percent of the government's total investment in energy
research and development. This support ig definitely
inadeqguate to sllow for the growth of fusion activitien
much beyond and their present level and, for this
reagon, the question of egtablishing a more
gignificative fusion research effort has been under



review at tne C(NEA lately., Consgidering that this
institution is directly responsable for nuclear
policies and activities at a national level, it is
clear that it is the natural entity for promoting and
funrding & moaningful fuoion resenrih pProagrem in
Argentina.

in conclusion, the develupmenl ul fusivu icecarch
in Avgantima han ohown n definito progress in the lawt
decade in terms of new experimental facilities, of the
creat.ion of new research groups and, particularly, in
terme of the scientifie maturity and consolidation of
the existing groups., Further progress beyond \(he
present situation will depend strongly on fusion pulicy
decisions by government nuclear authorities.
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