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ABSTRACT

We extend the perturbation enalyais of laser-driven implosions
(The opposite
showing the positive stability of the ablation surface.
conclusion haa been reported by others)., We present numerical resulte
from a uore complete claaa of problems.
Our conclusions are supported
by general physical arguments.

~~:,
-g
:J—
~m,
-

Recent

interest

spherical

pellats

densities

haa raieed

a-etry

important

deperturea

by Henderson

from spherical

hydrodynamic
be analyzed

respect

harmonica,

to the mva.

has been applied

ablation

surface

It has

Physical

arguments

that smell

involved

can

expansion

in

the

by a decoupling

!?,’aand a degeneracy

This mathenmtical

by Henderson

All three yield

about the

and that

to the analyais

last.

with

technique

of implosion

spherical

ploaiona

of 500 pm radius
Irradiated

with a wavelength
putations
grangian

maximum

of 1.06 um.

the imploslon.

Shiau, Goldman,

the same mathematical
not identical
opposite

technique

nuuerical

conclusion.

method,

hydrodynamics
Figure

central

of the coupled

first-order

(perturbed)

kinds of problems
formation

denaitiea

achieved

of the total pulse energy,

or bubbles
ditions

corresponding

l~lo

side of that value of T which

zero-order

problem.

density);

(radial) and

Three different
an initial
surfaces;

corresponding

(nonuniform

corresponding

to bumpy

center

have reached

the

de-

to nonuniform

laser

density

shock clearly

separated
region

cooler

con-

as a function

Figure

temperatures

t = 5.5 x

the maximum

of E, produces

from the ablation

plasma

surface

during most of the

In Figs.

2a end b the zero-order
p. end To, are plotted

three different

(t =-0.21

times

a

that is much

sity and temperature,

10-9 and + 0.53 x 10-9 s with

at

points

on the long pulse

gives

in between

than the blow-off

lb is a

The circled

This case , which,is

and a shocked

thermal

plot of the

E = 50 kJ,

for the chosen value

Imp 10s ion.

an

to granularity
and boundary

sec.

T.

density.

the case chosen,

com-

La-

E, and the full width

with a similar but

the times of maximum

iso-

temperature

code with electron

indicate

have been done:

deformation

of the

of im-

I.eaer pulses

la ia a contour

energy causes
3
and Weng,
using

We present here a complete

calculation

initial

stability

absorbed

this

case chosen

The zero-order

were done by a single

plot of the corresponding

positive

by which

implosion

by Gaussian

calculations

indicate

support

frozen DT spheres

of the pulse at half maximum,

process

which

in Ref. 2.

here aa our example was taken from a study

conduction.

laser irradiation
2
and Morse.
They also

that the

as mentioned

are presented

The zero-order

tropically
of

the conclusion

is stable,

conclusion.

of the coupled

~(fi),

llxanples are shown of the first and

illumination.

stated in Ref. 2, but do not show, that similar

ablation

)

of

caused by nonuniform

of DT pellets

$!

symmetry

simplified

for different

asymmetries

and Morsel

by a linear perturbation

is greatly

equationa

questions

and heat flow procesaea

spherical

analysis

implosion
fuel to high

of such implosions.

and stability

been observed

scalar

in laser-driven

of thermonuclear

denat

x 10-9, + 0.24

respect

x

to the
1

8,

I

“i!om”!.oo

-YA
110

,-

100

@

90

80

/4

i==%

Oo,

3EFEi33
!iii ill
‘iii!!iji:m
‘*

70

6

Pulse Width (FWHM)(sec x 10-’0)

Contours of maxi”mum center density
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as a function of pulse energy E, and
full width
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