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Fig. 1. Design of the experiment: (a) The profile of laser pulse, together with the implosion of the fuel shell; (b) configuration of the

experiment setup, X-ray images for the compressed plasma are installed on the horizontal plane.
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Fig. 2. X-ray streak image: (a) The target configuration of double cones, the plasma along the cone axis is imaged; (b) the plasma

jet from a single cone, ejecting time and the vertical velocity were measured; (c) the colliding plasma from double cones. All images

are illustrated in same color scale.
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Fig. 3. X-ray Thomson scattering spectrum: (a) Temperature fitting; (b) the average density fitting.
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Fig. 4. Two-dimensional temporal evolution of the colliding plasma: (a) Self emission from the colliding plasma in the center of the
double cone tips; (b) evolution of size and brightness of the colliding plasma core.
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Fig. 5. X-ray monochromatic backlighting radiography: (a) The radiography image of double cone before compression time. Row
data of an undriven double cone target, the shape of the cone is clearly seen, and the bright spots on the top and bottom are the
self-emission from the laser ablated shells. (b) The radiography image of a colliding plasma at the maximum compression time.
(c) The radiography image from a single cone. (d) The time revolution of the colliding plasma density p and areal density pD be-
fore and after the maximum compression. (e) Line profile of the p and pD at the center of the cones for panel (b). (f) Line profile of
the p and pD at the center of the cones for panel (c).
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Abstract

A collision of supersonic jets in the double-cone ignition scheme is realized experimentally. With a very
high deceleration, the supersonic jets merge into a high density plasma core, which will be further fast heated to
ignition condition. Both the density and temperature of the plasma core are increased due to nearly 100% of
kinetic energy of the jets converted into the internal energy. Some diagnostic tools are used to characterize the
plasma, including X-ray Thomson scattering, hard X-ray monochromatic backlighting, X-ray streak imaging
and framing imaging. The density of the supersonic jet arrive at about 5.5-8 g/cm3. During colliding, a
stagnation phase lasts about 200 ps, and the maximum density of the plasma core is increased to (46 + 24) g/cm?.
By analyzing the velocity and temperature before and after colliding, it is found that 90% of the kinetic energy

is converted into thermal energy.
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