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Obijective Simplified model and its evaluation
e Improving the development of Inertial Confinement Fusion t‘

(ICF), which is hindered by Rayleigh-Taylor instabilities.

e We offer a configuration model and analize it for direct igni-

: : We intend to calculate the temperature distribution,
tion without an ablator.

I'(r, t), within the sphere, as a function of time, t,
and the radial distance from the center of the
sphere, i.e. radius r.

We have two steps of the evaluation:

e we calculate how much energy can reach a given

Considerations for the target

r point at r from the outside surface of the sphere.
Alt i : : fiaati R § r R > e we add up the accumulated radiation at position
ernatives in our investigations: - | .
© Je _ r, we integrate dU(r, t)/dt from t = 0, for each
e same amount of DT fuel, without compression of radius R = 640 pym | spatial position.
e without ablator layer as in [11], 12] T The boundaries of the integration domains, do-

N 3 main for the smallest T -values cannot receive ra-
e target density is 1.062 g/cm . .
: cdiation, because the radiation started at (R—r)/c

e absorptivity ax ~ 8 cm earlier and it reaches the internal point at r later.
Step 1:

The radiation at distance ¢ is decreasing as 1/(2. The
total radiation reaching point r from the ribbon at O is

Simple approximation

rY S 1
The propagation ttme\\ dU(r, t) o —25((—V R24-r2—2rR cos 9) , (2)
from the surface point to 4
the point at r equals 7 = . . .
/e we integrate this for the surface of all ribbons.
Step 2:
< Neglecting the compression and assuming constant
C specific heat c¢,, energy of the pulse Q =
2M] (47:)_1(-64Oum)_2 (1Ops)_1 and varying absorptiv-
6 . X ity:
r
0, i: tc < R—r
)tc tc R—r
27QR | &) (ln ,—1) + ==,
kg T(r, t) = 7TQ ) I | R—1 I
ccyn if: R—r<tc<R+r
O(/<(I':)tc I gf; — 2, i:tc> R+r
(3)
yA The point (r¢, te) where the spacelike and timelike parts
of the surface meet:
0.0 o'.2 o'.4 OI.6 0|.8 . ~ ~ o1 N —1
r (B or\ _, _ ] 2R | R+ ap(r) ¢
The sphere of the fuel, with an internal point at radius r. Let us chose the cot - 7 te = 3 R2 — 2 "R I'c i O(K(")_"c >
x-axis so that it passes through the point at r and the center of the sphere. 1 The temperature distribution in function of ) L - - (4)
Then let us chose a point on the sphere, and the angle of this point from the distance and time.
x-axis is denoted by ©. Then the length between this surface point and the
internal point at r is:
o o Discussion
{ = (R*+ r* —2Rrcos ©)" (1)
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