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Fabrication and Characterization of a Planar Cryogenic Target
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A planar cryogenic target system was made for experimental i
with liquid deuterium. This interest grew out of such subjects as laser-ablative acceleration, shock
compression, Rayleigh-Tailor instability and fast ignition in the field of inertial confinement
fusion. The target cell had proper windows, which allowed both side-on and face-on diagnoses,
especially with 100 degrees open on both front and rear sides.

The procedure of target fabrication can be illustrated as follows. A copper target cell was
mounted on lower tip of the cryostat, which formed a small volume between two parallel
polyimide films with help of double-flanges. At first, the target cell and target chamber were
evacuated to 3x 107 torr. The target cell was then cooled down to low temperature (e.g. 19K).
Next, deuterium gas was let in through a pipe and condensed into liquid in the cell. At last, a
sandwich-like target plate was formed.

A set of double-flanges comprised two flanges. As the first one helped to fix the polyimide
film and sealed the cell, the second one was employed to stretch the film from outside to enhance
its tension. The locations of two films could be varied using the second flanges and proper
spacers. The target thickness was dependent on the thickness of spacers between the
second-flanges and the curvature of films due to pressure difference.

As far as shrinkage of the spacers at low temperature and swell of the plastic films were
concemed, the thickness of deuterium was still uncertain. A Mach-Zehnder interferometer was
used to characterize the target plate before laser shot. Then, the in situ target thickness and shape
could be derived with acceptable accuracy from the phase difference of fringe patterns by

igations of laser i ion
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varying the incident angle of the probe beam through the liquid target.

As a test, a typical planar cryogenic target was fabricated with diameter of 2 mm, which
comprised three layers: polyimide (7 microns)+liquid deuterium (120 microns at the center and
100 microns at the edge)+ polyimide (7 microns).
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Interferogram of the liquid deuterium target
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Fabrication of CHBr target and analysis of acceleration experiment for the demonstration of impact ignition
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Fig. Initial target structure of the impact ignition
target overlapped with the compressed fuel
Kovny st image at maximum compression.
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