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Editor's Comment: The Plasma Focus Workshop sum-
marized here was held in conjunction with the Tenth 
European Conference on Controlled Fusion and Plasma 
Physics, Moscow, USSR, September 16-19, 1981. This 
summary was prepared by Professor O. Krokhin, executive 
for the workshop and Dr. N. Kalachev, scientific secretary. 
A significant effort in the elaboration of this summary 
was put forth by the chairman of the closing session, 
Dr. C. H. Maisonnier. A brief comment on the conference 
itself appeared earlier in Nuclear Technology/Fusion, 
2,135 (1982). 

SUMMARY OF THE U.S.-JAPAN WORKSHOP 
ON DRIFT WAVE TURBULENCE, 
AUSTIN, TEXAS, JANUARY 11-15, 1982 

This w o r k s h o p w a s held at t h e Univers i ty of T e x a s a n d 
was o rgan ized b y t h e I n s t i t u t e f o r F u s i o n S tud ies ( I F S ) 
u n d e r t h e a g r e e m e n t b e t w e e n t h e U n i t e d S ta t e s and J a p a n 
f o r t h e e x c h a n g e of i n f o r m a t i o n in t heo re t i c a l p l a s m a 
phys ics . T h e r e were a p p r o x i m a t e l y 3 0 invi ted sc ien t i f ic 
p a r t i c i p a n t s : 6 f r o m J a p a n and 2 4 f r o m t h e Un i t ed S ta tes . 
T h e r e w e r e six sessions w i t h f o r m a l p r e s e n t a t i o n s a n d t w o 
sessions f o r i n f o r m a l d iscuss ions of k e y issues in t h e p r o b -
lem of d r i f t wave t u r b u l e n c e and a n o m a l o u s t r a n s p o r t . 

T h e r e were t w o m a j o r goals of t h e w o r k s h o p . T h e f i rs t 
goal was t h e c o n t i n u i n g e f f o r t t o i d e n t i f y t h e m o r e p laus ib le 
a n o m a l o u s t r a n s p o r t m e c h a n i s m s t h a t t a k e place in h igh 
t e m p e r a t u r e m a g n e t i c c o n f i n e m e n t sys tems . T h e s econd 
goal was t h e e x c h a n g e o f r e cen t resu l t s b e t w e e n theo r i s t s , 
c o m p u t e r s imula t ion i s t s , and e x p e r i m e n t e r s . Lead ing scien-
t i s t s r ep r e sen t i ng these t h r e e a p p r o a c h e s ( t h e o r y , exper i -
m e n t , and s imu la t i on ) m a d e p r e s e n t a t i o n s reviewing t h e 
s t a te -o f - the -a r t in the i r respect ive areas. F r o m these p resen-
t a t i ons , a genera l sense of u n d e r s t a n d i n g emerged as a 
p r i m a r y p r o d u c t of t h e w o r k s h o p . S o m e of t h e p r o b l e m s 
r e p o r t e d a n d issues discussed were t h e fo l lowing . 

T h e e x p e r i m e n t e r s r e p o r t e d improved r e s o l u t i o n in t h e 
k, co space of t h e measu red f l u c t u a t i o n s , e x t e n s i o n of t h e 
f l u c t u a t i o n m e a s u r e m e n t s t o n e w mach ines , a n d measu re -
m e n t s o f m a g n e t i c f l u c t u a t i o n s in low t e m p e r a t u r e exper i -
m e n t s . T h e o r i s t s p r e s e n t e d a l t e rna t ive e x p l a n a t i o n s f o r t h e 
c h a r a c t e r o f t h e f l u c t u a t i o n spec t ra based o n r e n o r m a l i z e d 
d r i f t wave t u r b u l e n c e t heo r i e s and t h e so lu t i on of n o n l i n e a r 
diss ipat ive sys t ems exh ib i t i ng in t r ins ic c h a o t i c behav io r . In 

c o n t r a s t t o t h e weak ly co r re l a t ed t u r b u l e n c e theor ies , t h e 
J a p a n e s e emphas i zed t h e i m p o r t a n c e of large-scale corre-
la ted s t r u c t u r e s such as convec t ive cells and sol i tons . A n 
i n t e r m e d i a t e p o i n t of view of t h e t u r b u l e n c e was i n t r o d u c e d 
b y a t h e o r y con t a in ing a large n u m b e r o f r a n d o m l y dis t r ib-
u t e d so l i tons f o r m i n g an ideal gas of s t rongly co r re l a t ed 
ob j ec t s . S i m u l a t i o n s were p re sen t ed b y t h e J a p a n e s e of t h e 
col l is ions b e t w e e n d r i f t wave sol i tons . A t h e o r e t i c a l p i c t u r e 
c o n t a i n i n g s t rong phase space co r r e l a t i ons called " c l u m p s " 
gave an a l te rna t ive f o r m u l a f o r t h e f l u c t u a t i o n s p e c t r u m . 

S imu la t i ons o f d r i f t wave t u r b u l e n c e above ( s t rong 
g rad ien t s ) a n d b e l o w ( w e a k g rad ien t s ) t h e ion c y c l o t r o n 
f r e q u e n c y a n d t h e measu red t r a n s p o r t o f pa r t i c les and 
t h e r m a l energy w e r e r e p o r t e d b y J a p a n and t h e Un i t ed 
S ta tes . A n e w s imu la t ion t e c h n i q u e o f f e r i n g t h e poss ibi l i ty 
o f g rea t ly e x t e n d e d p a r a m e t e r var ia t ions and long t i m e r u n s 
w a s also p r e s e n t e d . 

Discuss ions o n t h e f o r m u l a s f o r a n o m a l o u s t r a n s p o r t 
c en t e r ed o n t h e f ac t t h a t , n o t w i t h s t a n d i n g t h e i m p o r t a n c e 
o f empir ica l scaling laws t ha t syn thes ize large a m o u n t s of 
e x p e r i m e n t a l d a t a b y a pa r t i cu la r p a r a m e t e r i z a t i o n , t h e 
a p p r o a c h of charac te r iz ing t h e c o n f i n e m e n t b y a f o r m u l a 
f o r t h e g loba l energy r e p l a c e m e n t t i m e TE is an overs impl i -
f i c a t i o n of t h e issue s ince t r a n s p o r t , a t o m i c phys ics , and 
h e a t i n g m e c h a n i s m s are in te r re la ted in p o w e r ba lance . T h e 
t h e r m o d y n a m i c p r o p e r t i e s of a n o m a l o u s t r a n s p o r t w e r e 
a n a l y z e d . 

In a d iscuss ion session, t h e q u e s t i o n was d e b a t e d as t o 
w h e t h e r it is n o w t imely to assemble t h e p resen t d i f f e r en -
t i a t ed areas of k n o w l e d g e r e p r e s e n t e d at th i s w o r k s h o p i n t o 
an in teg ra ted d a t a base giving t h e p r e s e n t u n d e r s t a n d i n g in 
t h e f ield of a n o m a l o u s t r a n s p o r t . A l t h o u g h no consensus 
was a p p a r e n t o n th is issue, t h e r e was a s e n t i m e n t in t h e 
d i r e c t i o n t h a t t h e p resen t u n d e r s t a n d i n g m a y well b e 
s t ronger t h a n genera l ly real ized. It is also clear, h o w e v e r , 
t h a t m a n y n e w a n d d i f f i cu l t p r o b l e m s c o n t i n u a l l y emerge , 
and the i r so lu t ions will change o u r u n d e r s t a n d i n g of t h e 
p r o b l e m of a n o m a l o u s t r a n s p o r t . 

T h e p roceed ings of t h e w o r k s h o p a re available as I F S 
R e p o r t # 5 3 . 

Wendell Horton 
Univers i ty of Texas a t A u s t i n 
I n s t i t u t e f o r F u s i o n S tud i e s 
A u s t i n , T e x a s 7 8 7 1 2 

F e b r u a r y 16, 1982 

REPORT O N THE FOURTH SYMPOSIUM O N 
THE PHYSICS AND TECHNOLOGY OF 
COMPACT TOROIDS, LIVERMORE, 
CALIFORNIA, OCTOBER 2 7 - 2 9 , 1981 

T h e F o u r t h S y m p o s i u m o n t h e Physics and T e c h n o l o g y 
of C o m p a c t T o r o i d s was h o s t e d b y L a w r e n c e L i v e r m o r e 
Na t iona l L a b o r a t o r y ( L L N L ) . A t t e n d e e s , n u m b e r i n g 80 , 
hea rd 10 review pape r s in t h r e e m o r n i n g p l e n a r y sessions, 
and i n t e r ac t ed in t w o a f t e r n o o n p o s t e r sessions w h e r e s o m e 
4 5 c o n t r i b u t i o n s were p r e s e n t e d . T h e r e were seven par t ic i -
p a n t s f r o m overseas, inc luding six sc ient is ts f r o m J a p a n 
and o n e f r o m the Fede ra l R e p u b l i c of G e r m a n y . I m m e -
dia te ly fo l lowing the s y m p o s i u m , a t w o - d a y j o i n t U.S.-
J a p a n w o r k s h o p o n c o m p a c t t o r o i d research was he ld . 
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T h e review p a p e r s were chosen b y t h e P r o g r a m C o m -
m i t t e e w i th t w o ob jec t ives in m i n d . T h e f i rs t was t o i n f o r m 
t h e a t t e n d e e s o f t h e s ta te of t h e c o m p a c t t o r u s ar t , in 
e x p e r i m e n t and in t h e o r y , in t h e t w o main l ine a p p r o a c h e s 
t o c o m p a c t t o r u s research—the f ield-reversed t h e t a p i n c h 
( F R T P ) a n d t h e S p h e r o m a k c o n f i g u r a t i o n . S e c o n d , t o 
p rov ide i n - d e p t h reviews b y a c k n o w l e d g e d e x p e r t s of 
re la ted f ie lds (e.g., t h e reversed-f ield Z p i n c h ) a n d / o r 
c o m m o n c o n c e r n s ( f o r example , par t ic le t r a n s p o r t ) of 
in te res t t o c o m p a c t t o r u s researchers . 

In t h e f i rs t ca t egory , review pape r s b y M. Tuszewsk i 
[ L o s A l a m o s N a t i o n a l L a b o r a t o r y ( L A N L ) ] a n d b y D. 
S c h n a c k ( L A N L ) covered e x p e r i m e n t s and t h e o r y , respec-
t ively, in F R T P research . Of pa r t i cu la r in te res t in t hese 
s tud ie s is t h e e luc ida t i on of t h e long d u r a t i o n grossly 
s table reg imes t h e r e e n c o u n t e r e d , t h e ex i s t ence o f w h i c h 
is in a p p a r e n t d i sag reemen t w i t h t h e p r e d i c t i o n s of f lu id 
m a g n e t o h y d r o d y n a m i c ( M H D ) t h e o r y . T h e en t i t i es t h a t 
w e re fe r t o he re migh t be desc r ibed as " e l o n g a t e d Hil l 's 
vo r t i ce s , " reversed-f ield c o n f i g u r a t i o n s cha rac te r i zed b y 
t h e t o t a l ab sence of t o ro ida l f ield c o m p o n e n t s . F in i t e -o rb i t 
e f f e c t s m a y be able t o expla in b o t h t h e ex i s tence of these 
grossly s table regimes and aspec t s o f the i r behav io r at 
t e r m i n a t i o n w h e n t h e p lasma typ ica l ly exh ib i t s a r ap id ly 
g rowing el l ipt ical (m = 2) r o t a t i o n a l m o d e . P r o b a b l y re la ted 
also is t h e obse rva t i on of nonclass ica l r a t e s of cross f ie ld 
t r a n s p o r t , a p p a r e n t l y exp la inab le in t e r m s of t h e so-called 
" l o w e r h y b r i d " m o d e , dr iven by s t eep field g r ad i en t s nea r 
t h e separa t r ices , t h e s t eepness of t h e g rad ien t being asso-
c ia ted w i t h t h e small size o f t h e p re sen t e x p e r i m e n t a l 
p lasmas . 

Again in t h e f i rs t ca t egory , t h e review pape r s b y 
G . G o l d e n b a u m (Univers i ty of Mary land) , J . H a m m e r 
( L L N L ) a n d S. J a r d i n [ P r i n c e t o n P lasma Physics Labora -
t o r y (PPPL) ] covered e x p e r i m e n t a l (G. G. ) a n d t h e o r e t i c a l 
(J . H. and S. J . ) w o r k t o d a t e o n t h e S p h e r o m a k plasmas . 
Here t h e g o o d n e w s is t h a t t h e c o n f i g u r a t i o n s achieved are 
seen t o a d h e r e closely t o t h e ( f avo rab le ) p r e d i c t i o n s of t h e 
t h e o r y o f so-called " T a y l o r m i n i m u m - e n e r g y s t a t e s , " exh ib -
i t ing r e m a r k a b l e a n d con t ro l l ab l e grossly s table behav io r , 
b o t h in the i r f o r m a t i o n and the i r s u b s e q u e n t gross behav io r . 
T h e bad news is t h a t in a p p a r e n t l y every such e x p e r i m e n t 
e l e c t r o n t e m p e r a t u r e s are low ( 1 0 to 2 0 eV) , be ing domi -
n a t e d b y i m p u r i t y r a d i a t i o n losses. A s a c o n s e q u e n c e , 
m a g n e t i c f ield energy decay l i f e t imes ( s o m e h u n d r e d s of 
m i c r o s e c o n d s ) a re severely l imi ted . Th i s conc lus ion was 
ver i f ied by d i rec t m e a s u r e m e n t o f r ad i a t i on losses, and by 
co r r e l a t i ons w i t h p re l imina ry m e a s u r e s (d i scharge c leaning) 
a imed at r educ ing t h e i m p u r i t y levels. 

A review p a p e r was also given (T. W a t a n a b e ) cover ing 
c o m p a c t t o r u s research in J a p a n . I t was ev ident f r o m th is 
p a p e r t h a t th is f ield of f u s i o n research is g rowing rap id ly 
in J a p a n , w i t h resul ts a l ready c o m i n g f r o m new exper i -
m e n t s . Of pa r t i cu la r in te res t was t h e r e p o r t of t h e merging 
o f c o m p a c t t o r u s p lasmas , a t e c h n i q u e t h a t cou ld poss ibly 
lead t o a m e a n s f o r c o n t i n u o u s l y ma in t a in ing such ent i t ies . 

In t h e second ca t egory of review papers , sub jec t s o f 
genera l in te res t , t h e f o u r p a p e r s given inc luded : a review of 
reversed-f ie ld Z - p i n c h w o r k (J . DiMarco , L A N L ) ; a review 
of t h e app l i ca t i on of par t i c le b e a m s to c o m p a c t t o r u s re-
search (S. R o b e r t s o n , I rv ine) ; a genera l d iscuss ion of im-
p u r i t y r a d i a t i o n issues (D. Pos t , P P P L ) ; and a review of t h e 
t h e o r y o f a n o m a l o u s t r a n s p o r t in t o r o i d a l devices (N. Kral l , 
J a y c o r ) . 

D iMarco : In t h a t t h e y seek a m i n i m u m - e n e r g y s ta te , 

reversed-f ield Z p inches , such as t h e Z T - 4 0 at L A N L , share 
phys ics w i th S p h e r o m a k s ; in t h a t thei r p l a smas are large 
aspec t ra t io en t i t i e s of t o ro ida l r a t he r t h a n spher ica l t opo l -
ogy , t h e y d o n o t . Never the less , t h e t r a n s p o r t p rocesses 
involved in each m a y t u r n o u t t o be similar. D e t e r m i n i n g 
w h e t h e r o r no t th is is t h e case, however , mus t awai t t h e 
i m p u r i t y c lean-up of S p h e r o m a k plasmas, a c o n d i t i o n n o w 
a d e q u a t e l y achieved in ZT-40 , grea t ly a ided by t h e cir-
c u m s t a n c e s t h a t , re la t ive t o i m p u r i t y r ad i a t i on ra tes , hea t ing 
levels are m u c h h igher t h a n is p re sen t ly t h e case in Sphe ro -
m a k p lasmas . 

R o b e r t s o n : Part ic le b e a m s have p layed a role in f u s i o n 
research since i ts earliest days . The i r earl iest e n t r y i n to t h e 
sub jec t of f ield-reversed p lasmas c o m e s t h r o u g h w o r k o n t h e 
A S T R O N c o n c e p t of Chr i s tof i los . S ince t h o s e early exper i -
m e n t s , n e w t e c h n i q u e s have a p p e a r e d , in pa r t i cu la r high 
cu r r en t e l ec t ron and ion d i o d e gene ra to r s , t h a t b e n e f i t 
b o t h t h e A S T R O N c o n c e p t a n d newer ones . In t h e Corne l l 
e x p e r i m e n t of F l e i s c h m a n n and co-workers , f ield-reversing 
A S T R O N - t y p e e l ec t ron rings, r ecen t ly t rans la ted and 
magne t ica l ly compres sed , have b e e n s tud i ed . Most r ecen t ly 
it has been f o u n d possible t o e m b e d these rings in a back-
g r o u n d p lasma wi th in wh ich d i amagne t i c c u r r e n t s have 
b e e n i nduced , leading t o f ield-reversed en t i t i e s t h a t consis t 
of a m i x t u r e of c i rcula t ing high energy e l ec t rons and of 
c u r r e n t s carr ied in the b a c k g r o u n d p lasma. A t t e n t i o n is 
also being given t o t h e poss ibi l i ty of c rea t ing such h y b r i d 
par t ic le r ing-plasma en t i t i es w i th energe t ic ions derived f r o m 
pulsed d i o d e genera tors . In w o r k at I rvine, it has b e e n 
s h o w n t h a t very h igh c u r r e n t ion b e a m s can be t r a n s p o r t e d 
across a magne t i c field ( and , p r e s u m a b l y , i n to a f ield-
reversed con f igu ra t i on ) . T h e t e c h n i q u e , involving t h e 
p resence of space-charge neu t ra l i z ing e l ec t rons and t h e 
p r o d u c t i o n of a t ransverse electr ic f ield b y po la r i za t ion , 
m a y b e c o m e i m p o r t a n t f o r t h e c rea t ing a n d / o r sus ta in ing 
o f f ield-reversed p lasma ent i t ies . 

D. Pos t : Owing in large par t to in te res t in t h e sub jec t 
s t i m u l a t e d by i m p u r i t y p r o b l e m s in t o k a m a k s , t h e phys ic s 
of i m p u r i t y r ad i a t i on is by n o w well u n d e r s t o o d . C o m p u t e r 
c o d e s are n o w available t o m o d e l a lmos t any s i tua t ion of 
in te res t in f u s i o n research. These codes , appl ied t o c o m p a c t 
t o r u s e x p e r i m e n t s , p rovide add i t i ona l c o n f i r m a t i o n t h a t 
t he i r p resen t p e r f o r m a n c e is l imi ted b y p o w e r losses t o 
i m p u r i t y r ad ia t ion , wh ich is c l amping t h e e l e c t r o n t e m p e r a -
t u r e and t h e r e b y sho r t en ing t h e m a g n e t i c f ield decay t i m e 
t h r o u g h a t t e n d a n t o h m i c losses in t h e p lasma . 

N. Kral l : A cen t ra l issue fo r all t o ro ida l c o n f i n e m e n t 
sys t ems is t h a t of cross-field t r a n s p o r t , k n o w n to be a n o m a -
lous in vir tual ly all such sys tems. A s ta r t ing p o i n t f o r t h e 
t heo re t i ca l t r e a t m e n t of a n o m a l o u s t r a n s p o r t is t h e quasi-
l inear t h e o r y . In t h e c o n t e x t o f f ie ld-reversed sys tems , th is 
f o rma l i sm has b e e n appl ied w i t h success to t h e case of t h e 
F R T P . Here t h e uns t ab l e wave du r ing t h e t r a n s p o r t is t a k e n 
t o be t h e lower h y b r i d wave. As s h o w n by L i n f o r d and 
Hamasak i , the analysis y ie lds a scaling f o r c o n f i n e m e n t 
t imes varying as R 2 / ^ , p l a sma rad ius ( t o m a x i m u m dens i t y ) 
squa red , divided b y m e a n ion gyro rad ius . Th is scaling seems 
t o f i t t h e e x p e r i m e n t a l resul t s well, over a range of 4 0 < 
R2/cii < 120 cm ( 2 5 < r < 65 /is). W h e t h e r th i s scaling will 
c o n t i n u e t o larger values of t h e scaling p a r a m e t e r s , t h e r e b y 
a l lowing m u c h larger r values, is of course n o t y e t k n o w n . 

In these regimes, o n e e x p e c t s o t h e r sources of a n o m a -
l o u s t r a n s p o r t , such as resistive in te rchanges , and t r a p p e d 
e l ec t ron m o d e s . These have, of course , b e e n s tud ied e x t e n -
tensively in c o n n e c t i o n w i t h t o k a m a k t h e o r y . H o w t h e y will 
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app ly t o c o m p a c t t o ruses is n o t clear at th is t ime . Wha t is 
clear, h o w e v e r , is t h a t o n e c a n n o t a priori a ssume t h a t 
a n o m a l o u s t r a n s p o r t will necessar i ly be negligible in such 
sys tems . It is, t h e r e f o r e , f o r t u n a t e t h a t o n e need n o t achieve 
a n y t h i n g a p p r o a c h i n g classical t r a n s p o r t r a t e s t o achieve 
a d e q u a t e c o n f i n e m e n t f o r f u s i o n p u r p o s e s in a c o m p a c t 
t o r u s s y s t e m : T h e r e is a " m a r g i n of s a f e t y . " 

In t h e pos t e r sessions, t h e p a p e r s s u b m i t t e d s p a n n e d t h e 
s p e c t r u m of c o m p a c t t o r u s research . A r a n d o m se lec t ion 
inc ludes : 

1. s tud ies of t h e onse t t i m e o f r o t a t i o n a l ins tabi l i t ies in 
a f ie ld-reversed c o n f i g u r a t i o n ( F R C ) p la sma ; T. Nog i 
et al. ( N i h o n Univers i ty , J a p a n ) 

2. ini t ial o p e r a t i o n of F R X - C ( t h e n e w L A N L c o m p a c t 
t o r u s fac i l i ty ) ; W. T . A r m s t r o n g et al. ( L A N L ) 

3. ana ly t i c m o d e l of r a d i a t i o n - d o m i n a t e d decay of a 
c o m p a c t t o r o i d ; S. A u e r b a c h ( L L N L ) 

4. S p h e r o m a k e x p e r i m e n t s in P ro t o S-1C; M. Y a m a d a 
et al. ( P P P L ) 

5. par t ic le t r a n s p o r t in F R C s , M. Tuszewsk i ( L A N L ) . 

Cons ide r ing t h e t o t a l i t y of t h e p o s t e r papers , a n d com-
par ing t h e m b r o a d l y wi th t h e w o r k r e p o r t e d in t h e p rev ious 
( t h i r d ) s y m p o s i u m , s o m e ev ident advances can be seen, b o t h 
in e x p e r i m e n t a n d in t h e o r y . In S p h e r o m a k e x p e r i m e n t s , a 
m u c h b e t t e r u n d e r s t a n d i n g of t h e t i l t ing and sh i f t ing insta-
bi l i t ies and the i r c o n t r o l has b e e n ga ined . A t t h e same t ime , 
t h e essent ial role p layed b y i m p u r i t y r ad i a t i on losses in 
l imi t ing l i f e t imes has been m a d e clear, and has been con-
f i r m e d by t h e o r y and by c o m p u t e r c o d e ca lcula t ions . In 
F R T P research , n e w faci l i t ies have b e e n b r o u g h t i n t o ope ra -
t i on , and a b e t t e r e x p e r i m e n t a l u n d e r s t a n d i n g has b e e n 
ga ined of t h e l imits o n l i f e t ime of t h e p lasma ent i t ies , 
i nc lud ing plausible t heo re t i ca l scaling laws. M o r e genera l ly , 
it a p p e a r s t h a t t h e g r o u n d w o r k has n o w b e e n laid f o r t h e 
n e x t r o u n d o f i m p r o v e m e n t s in t h e p e r f o r m a n c e of c o m p a c t 
t o r u s sys tems , i m p r o v e m e n t s t ha t could i n c l u d e a m a j o r 
increase in t h e e l ec t ron t e m p e r a t u r e a n d , p r e s u m a b l y the re -
fo re , t h e l i f e t ime of S p h e r o m a k plasmas. 

A s n o t e d earlier, t h e s y m p o s i u m was fo l l owed b y a j o i n t 
U . S . / J a p a n w o r k s h o p o n c o m p a c t t o r u s research . T h e m o d e 
of t h e w o r k s h o p was, b y d e f i n i t i o n , less s t r u c t u r e d , leaving 
m o r e t i m e f o r de ta i l ed discussion. Highl ights f r o m t h e w o r k -
s h o p i n c l u d e d : 

1. a d iscuss ion of t h e very in te res t ing J a p a n e s e w o r k o n 
t h e merg ing of t w o S p h e r o m a k c o n f i g u r a t i o n s 

2. r ecen t Cornel l w o r k o n h y b r i d e l ec t ron r ing-plasma 
F R C s , inc luding e x p e r i m e n t s o n induc ing c i rcula t ing 
c u r r e n t s in t h e p lasma. 

S u m m a r i z i n g the w e e k ' s act ivi t ies, it can be fa i r ly said 
t h a t c o m p a c t t o r u s research has, in its newer areas, grad-
ua t ed f r o m a pure ly e x p l o r a t o r y phase t o o n e of m o r e 
clearly de f i ned goals, w i t h progress t o w a r d t h o s e goals 
a l ready be ing m a d e . In t h e o lde r a p p r o a c h e s , s u c h as t h o s e 
of pa r t i c l e r ings and t h e F R T P , n e w faci l i t ies are appear ing , 
and wi th t h e m , improved u n d e r s t a n d i n g of t h e phys ic s 
issues involved. Speci f ica l ly , t h e s tab i l i ty of par t ic le r ing-
p lasma h y b r i d s is being exp lo red b o t h theore t i ca l ly and 
e x p e r i m e n t a l l y (Corne l l ) ; t h e radial t r a n s p o r t a n d r o t a t i o n a l 
ins tab i l i ty of F R T P s is be ing e x p l o r e d , b o t h in t h e U n i t e d 
S ta t e s ( L A N L a n d M a t h Sciences N.W.) a n d in J a p a n ( N i h o n 
Univers i ty) . P e r h a p s of grea tes t s igni f icance is t h e f ac t t h a t 
it is n o w being wide ly recognized t h a t M H D s tab le F R C s o f 
a var ie ty o f f o r m s can exist and t h a t t hese c o n f i g u r a t i o n s 
could have a very i m p o r t a n t role t o p lay in t h e d e v e l o p m e n t 
of f u s i o n p o w e r , pa r t i cu la r ly w i t h r e spec t t o the i r in t r ins ic 
size advan tage and the i r p o t e n t i a l w i th respec t t o f u s i o n 
sy s t ems e m p l o y i n g advanced fuels . 

R. F. Post 
Univers i ty of Ca l i fo rn ia 
L a w r e n c e L ive rmore N a t i o n a l L a b o r a t o r y 
P.O. B o x 5 5 1 1 

L ivermore , Ca l i fo rn ia 9 4 5 5 0 

F e b r u a r y 19, 1982 

Editor's Comment: This summary will be used as part 
of the proceedings from the symposium and workshop. 
The proceedings will have a limited distribution although 
some copies may be obtained by contacting Dr. Richard 
Post, LLNL. 
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