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StronLBinding Spectrum f o r the Q u a s i p o t e n t i a l E q u a t i o n
and i t s Genera l i za t i ons . H .w. C r a t e r , Universi ty o f
Tennessee Space I n s t i t u t e , and Te r r y Lee Palmer,
Va n d e r b i l t U n i v e r s i t y. - - B o t h 6 v e c t o r and genera l i zed
Lo ren tz s c a l a r forms o f t h e Coulomb p o t e n t i a l a r e exam‑
i n e d i n t h e c o n t e x t o f Todorov's r e l a t i v i s t i c S c h r o d i n g e r
e q u a t i o n f o r a wide r a n g e o f c o u p l i n g c o n s t a n t s i z e s .
These forms a r e character ized by an absence of c o u p l i n g
c o n s t a n t l i m i t a t i o n s i n t h e s p e c t r u m u n l i k e t h e s t a t i c
D i r a c and K l e i n - G o r d o n e q u a t i o n s . Ve r y deep b i n d i n g
i s o b t a i n e d f o r l a r g e v a l u e s o f the c o u p l i n g c o n s t a n t
a . The Regg ie t r a j e c t o r i e s v a r y a s a f u n c t i o n o f o
f rom hydrogenic or concave upward f o r sma l l v a l u e s of
a t o a n e a r s t r a i g h t l i n e fo rms f o r l a r g e r va lues o f
u ' ( o ~ 2 ‐ d ) t o n e a r v e r t i c a l f o r v e r y l a r g e va lues o f o
( d - l O - l o o ) . App l i ca t i ons o f t h e e q u a t i o n to t h e p s i o n
S p e c t r u m o n a w e l l a s t h e g r o u n d s t a t e meson spec t rum
a r e z g i v e n . Coulomb a s w e l l a s l i n e a r p o t e n t i a l s
a r e examined.
H C 11 Need_to E x p l a i n Michelson-Morley
E x e r i m e n t . J . . ESLEY, 1000 o r 1 n 6 5Befimstr. 32. ‐ ‐ The t r a n s f o r m a t i o n t h e o r y
o f E i n s t e i n ' s s p e c i a l t h e o r y o f r e l a t i v i t y
is i n t e r n a l l y incons is tent . as d i s c o v e r e d
b y b r i g h t young s t u d e n t s e v e r y y e a r and a s
e v i d e n c e d b y t h e p e r e n i a l i n a b i l i t y o f
m a t u r e p h y s i c i s t s t o r e s o l v e t h e " c l o c k
p a r a d o x “ . R e l e v a n t i d e a s t h a t a l m o s t e v e r y ‑
one c a n a g r e e u p o n a r e : 1 ) A z e r o v e l o c i t y
f rame i s e x p e r i m e n t a l l y d e fi n e d b y a n
i s o t r o p i c D o p p l e r s c h i f t a n d a n i s o t r o p i c
i n fl u x o f r a d i a n t e n e r g y f r o m d i s t a n t s t a r s .
2) In a z e r o velocit f r ame t h e momentum of
a p a r t i c l e i s my/I l ‐ v / c
o f l i g h t i s n o t conserved , s i n c e t h e e n e r g y
o f a p h o t o n i s g i v e n b y t h e P l a n c k ‐E i n s t e i n
f r e q u e n c y c o n d i t i o n . And 4 ) t h e p r i n c i p l e
of mess-energy e q u i v a l e n c e is v a l i d . The
b e s t e x p l a n a t i o n r e c e i v e d w i t h i n a y e a r w i l l
r e c e i v e s . p r i z e 'oi‘ $1000.

. 5 ) The f r e q u e n c y

SESSION HD: JOINT SYMPOSIUM OF THE DIVISION OF PLASMA PHYSICS AND THE DIVISION OF FLUID DYNAMICS
I TOPICS IN PLASMA STABILITY AND INEFITIAL CONFINEMENT

Wednesday afternoon, 27 April 1977; Palladian Room,Shoreham-Americana at 2:00 P.M.; J.L. Johnson, presiding

HD I. Hydrodynamic Instabilitlcs in Inertial Confinement Fusion.’ JOHN R. FREEMAN,Sana‘la Laboratories. (30 min.)
I n e r t i a l confinement f u s i o n t a r g e t s g e n e r a l l y c o n s i s t o f h o l l o w h i g h - d e n s i t y spheres fi l l e d wi th.
l o w d e n s i t y thermonuclear f u e l . Targets d r i v e n a b l a t i v e l y 'uy electrons, i ons , or l a s e r s a r e
p o t e n t i a l l y unstable d u r i n g t h e i n i t i a l a c c e l e r a t i o n p h a s e .
d e n s i t y f u e l acce le ra tes t h e dense i n n e r p o r t i o n o f t h e sphere (termed t h e pusher), p e r m i t t i n g
u n s t a b l e g r o w t h a t t h e f u e l - p u s h e r i n t e r f a c e . The i n s t a b i l i t i e s are o f t h e R a y l e i g h - Ta y l o r
v a r i e t y, m o d i fi e d by the rma l and v i scous d i f f u s i o n and convect ion.
a n a l y z e d b y many i n recent y e a r s u s i n g b o t h l i n e a r i z e d p e r t u r b a t i o n methods a n d d i r e c t muner ica l

Examples of two‐dimensional s i m u l a t i o n s of t h e fuel-pusher i n s t a b i l i t y in e l e c t r o n
beam f u s i o n ta rge ts w i l l b e presented , a l o n g w i t h a . r e v i e w o f p o s s i b l e s t a b i l i z a t i o n mechanisms.
* T h i s work supported b y t h e U . S . Energy Research and Development A d m i n i s t r a t i o n .

s i m u l a t i o n .

HD 2. Dynamic Stabilization of the Rayleigh-TayIOr Instability on the Surface of lmploding Pellets.
J.P. BORIS, NavalResearch Laboratories. (30 min.)
B y c o n t i n u a l l y modu la t i ng t h e i n t e n s i t y o f t h e d r i v i n g l a s e r beams, the f a s t e s t - g r o w i n g modes o f
R a y l e i g h ‐Ta y l o r i n s t a b i l i t y o n t h e s u r f a c e o f o n imp lod ing l o s e r f u s i o n p e l l e t c a n b e dyna‑

The p o t e n t i a l l y u n s t a b l e a b l a t o r s h e l l i s s u b j e c t e d t o a s t r o n g l y and
r a p i d l y v a r y i n g a c c e l e r a t i o n which r e s o n a n t l y s t a b i l i z e s a .b a n d o f t h e R a y l e i g h - Ta y l o r spectrum.
By v a r y i n g t h e frequency of t h e modu la t ion (f ~ 1 cycle/nanosecond f o r l o w p o w e r ablations),
t h e band o f s t a b i l i z e d modes can b e made t o inc lude t h e most unstable. l i n e a r mode.
and numerical s i m u l a t i o n are p resen ted to support t h i s conc lus i on .
extends t o s u f fi c i e n t l y long wave leng th t h a t r a t h e r h i g h aspect r a t i o s h e l l s a p p a r e n t l y can b e

S i m i l a r beam modulat ion or bunching techn iques should work f o r electron,

m ic a l l y s t a b i l i z e d.

imploded s u c c e s s f u l l y .
i o n , and heavy i o n p e l l e t i m p l o s i o n schemes.

HD 3. Recent Research in Laser Plasma Theory and Experiments.WILLIAM KRUER,Lawrence Livermore Laboratory. (30 min.)

HD 4. Suprathermal Particles and Classical Hydrodynamics in Laser Driven Plasmas.“
EDWARD B.GOLDMAN, Unlverslty ofRochester. (30 min.)
Direct evldence of the presence of suprathermal par t ic les has been observed in recent experi‑
ments in the form of Ka radiat ion, hard x-rays and u - p a r t i c l e emission.
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HC 12 Equ iva len t One‐Body E q u a t i o n f o r a Re la t i v i s t i c
Two‐Body Problem. DONALD E. FAHNLINE, A l toona Campus,
Penn S t a t e U. - - I n Fokker's time-asymmetric r e l a t i v i s t i c
two-body problem, one e l e c t r i c a l l y charged p a r t i c l e
responds to the re ta rded Liénard-Wiechert fi e l d of a
second, w h i l e t h e second responds to t h e advanced fie ld
o f t h e fi r s t . T h i s p a p e r d e fi n e s t h e center o f mass and
i n t e r n a l v a r i a b l e s which reduce t h e one-dimensional case
o f Fokkcr's prob lem t o the standard r e l a t i v i s t i c one‐body
prob lem o f a charged p a r t i c l e moving i n t he Coulomb field,
o f a fi x e d c h a r g e .

'HC 13 Grand F u n c t i o n of a One-Component C l a s s i c a l
Charged P a r t i c l e Gas U s i n g C o l l e c t i v e Coord ina tes .
G . SPEISMAN, F l o r i d a S t a t e U n i v e r s i t y ‐ d i e develop a new
e x p a n s i o n f o r the grand functiox‘i of a one-component
c l a s s i c a l gas o f p a r t i c l e s whose p o t e n t i a l ene rgy i s the
sum of Coulomb p l u s two-bodied shor t ‐ ranged i n t e r a c ‑
t i o n s . We employ c o l l e c t i v e coord ina tes and the grand
ensemble. We i n t r o d u c e c o l l e c t i v e coordinates in the
same way w e d i d e a r l i e r i n o b t a i n i n g a n e x p a n s i o n fo r
t h e l o g a r i t h m o f the canon ica l p a r t i t i o n E m o t i o n f o r a
Coulomb g a s . Our p r e s e n t r e s u l t s ag ree w i t h o u r ear l ier
r e s u l t s , f o r t h e c a s e o f a p u r e Coulomb i n t e r a c t i o n ,
t h rough t h e fi r s t two o rde rs o f c o r r e c t i o n s t o the
Debye‐Hfickel t h e o r y . The u l t i m a t e p u r p o s e of t h i s work
i s t o develOp a new m a t h e m a t i c a l t echn ique f o r obtain ing
thermodynamic p r o p e r t i e s of an i o n i z e d g a s from quantum
s t a t i s t i c a l mechanics.

10. Speisman, Ann. P h y s . ( N . Y. ) 102, 189 ( 1 9 7 6 ) .

Supplemen[airy Program

HC 14 S o l u t i o n s of L i n e a r Inhomogeneous Recursion
R e l a t i o n s . ALAIN J . PHARES, Univers i ty p i Montana.
-‐'J.‘he g e n e r a l f o rma l i sm r e c e n t l y developed so l v i ng
m u l t i ‐ t e r m l i n e a r homogeneous r e c u r s i o n re la t i ons
w i t h n o n ‐ c o n s t a n t c o e f fi c i e n t s i s extended t o include
t h e solut ions of inhomogeneous l i n e a r recu r s i on
re la t i ons .
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L a t e r in t ime, t h e relat ively low

These problems have been
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