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In-situ observation of diamond-BCS transition: Search for a new carbon allotrope
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Carbon is often referred to as “the king of elements” because of its excellent properties and thus extensive effort

has been put on the search for new carbon allotropes for centuries. Previously reported molecular dynamics simulations

predicted the existence of the BC8 form of carbon at extreme pressures. The initial plan of this work is to observe the

diamond-BCS8 phase transition by loading extreme pressures on diamond by using a high-power optical laser. However,

the peak pressure we could apply to diamond did not reach the predicted phase transition threshold and thus the formation

of the BC8 carbon still remains elusive. Instead of aiming the observation of the transition at high-pressures, we used x-

ray radiography technique on laser-shocked diamond to visualize the ultrafast deformation dynamics behind the shock

waves. Our observation visualizing the formation of stacking faults behind a shock-wave shows existence of dislocations

propagating faster than the shear sound wave speed of the diamond.
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Fig. 1 X-ray radiograph image of laser-shocked diamond.
The arrow and dotted line are to guide eyes to the shock-
induced stacking faults and the phonon radiations,

respectively.
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