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The capsule with fusion fuels is driven by the x-rays produced by the lasers injected into a

high-Z cavity in indirect-driven inertial confinement fusion experiments. Ideally, The radiation

flux on the capsule surface should be uniform to generate spherically symmetric implosion,

which makes it possible to achieve high convergence required by ignition. However, the

radiation flux on the capsule surface is always nonuniform because of the finite laser beams, the

imbalance laser energy, the experiment configuration and the complex plasma movement in the

cavity. Hohlraums with different kinds of shape and multiple-cone laser beam configuration

with time-dependent cone fractions (CF, the ratio of total inner cone beam energy over total

beam energy) have been proposed to tune the radiation flux to be adequately symmetry.

Significant efforts have been devoted to control the time-dependent radiation driving

asymmetry at NOVA, OMEGA and NIF laser facilities. Among these efforts, the development

of full-time radiation driving asymmetry measurement techniques is crucial for providing

accurate time-dependent asymmetry. We have developed the full-time radiation driving

asymmetry measurement technique with the measurement of Bi re-emission images, backlit

imploding capsule images and self-emission images for two-step shaped-pulse driving

implosions in Laser Fusion Research Center (LFRC). The Bi re-emission images provide the

time-resolved radiation driving asymmetry in the early 2 ns, while the self emission images

carry the information of time-integrated asymmetry near stagnation. Capsules with two

different thickness have been used to measure the asymmetry for each step.

The x-ray framing camera (XFC) with pinhole arrays has been used for the time-resolved

image measurement. The radiation driving asymmetry has been successfully inferred from the

measured images. The radiation-hydrodynamic simulation code has been used to understand

the measured results. The effect of implosion degradation due to driving asymmetry will be

discussed in this talk. Moreover, the experiment results have shown the ability of symmetry

tuning by varying the cone fraction and employing the I-hohlraum. Also, we observed the effect

of plasma bubbles caused by the laser beams on the driving symmetry.
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