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In our short communication [1] we reported the simplest dense carbon phase constructed from so 

called 'glitter' structure reproducing 1,4-cyclohexadiene molecule [2] using crystal chemistry rationale 

and geometry optimization onto ground state structures by DFT-based computations. The phase 

contains four carbon atoms in a body-centered tetragonal unit cell (space group I-4m2, No. 119) and is 

found to be as cohesive as diamond, and likewise built of corner sharing C4 tetrahedra. Qualified as 

mechanically stable from the elastic constants combinations, the predicted phase has Vickers hardness 

identical to that of both cubic and hexagonal (lonsdaleite) diamond. 

Further crystal symmetry analysis of the structure [3] revealed that the tetracarbon’s announced space 

group I-4m2 (No. 119) is inscribed in diamond's Fd-3m (No. 227) space group. Thus, we should admit 

that the body-centered tetragonal structure of the predicted carbon phase is another view of cubic 

diamond, described in a subgroup.  

Looking back at our other recent work [4], we found that the predicted structure of rhombohedral 

(R-3m) carbon is also another view of diamond. All this demonstrates the importance of thoroughly 

verifying theoretically predicted structures, which may be identical to the previously known ones [5] 

even when reported in different space groups.  

It also shows that modeling a carbon structure that could compete with diamond (or its polytypes) in 

terms of mechanical properties is very difficult (or even impossible). Indeed, as it was previously 

stated, the hardness of diamond appears to be the theoretical limit for all possible materials [6-8].  

The authors thank Prof. Davide M. Proserpio of Università degli Studi di Milano who pointed out the crystal 

symmetry problem and Prof. Artem R. Oganov of Skolkovo Institute of Science and Technology for valuable 

comments and suggestions. 
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