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The fourth crystallographic closest packing

Gan Zibao Xia Nan Wu Zhikun
(Key Laboratory of Materials Physics s Anhui Key Laboratory of Nanomaterials and Nanostructures
CAS Center for Excellence in Nanoscience , Institute of Solid State Physics, Chinese Academy of Sciences, Hefei 230031)

Abstract Three crystallographic closest packings have been reported so far. The emerging of metal nano-
clusters research provides opportunities for the finding of novel crystallographic arrangement since metal
nanoclusters are sub-nano-sized in diverse compositions and structures. Basing on the research on internal
structure of metal nanocluster, we recently conducted the research on external structure (crystallographic
arrangement) of metal nanocluster. Following the revealing of 4H arrangement in the crystals of Au,,
nanoclusters, very recently we synthesized a novel nanocluser-Aug and found a unique closest packing-
6HIL.H, which is novel since the finding of the third closest packing in 1979. The 6 HLLH arrangement re-
sults in the obvious loss of solid photoluminescence of amorphous Aug. Other interesting findings include
that there are six tetrahedral-coordinate p,-S atoms and a pair of Auy S, (SCH,Ph),; giant staple motifs in
the atomic structure of Aus. Our work has important implications to not only nanoclusters but also crys-

tallographic arrangement research.

Key words gold nanoclusters; crystallographic arrangement; photoluminescence
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