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Identical Water Hexamers Arrays Formed on Bi(111) Surface

WAN Yuan-qing, WANG Jun-zhong

School of physical Science and Technology , Southwest University, Chongqging 400715, China

Abstract: Various nanostructures of water on solid surfaces are very important for biology and scientific re-
searches. Different water clusters with various sizes have been fabricated on some metal surfaces. When
adsorbed on metal surfaces,water usually forms a variety of clusters with a broad size distribution. Herein
we report the identical water hexamers arrays formed on the semi-metallic Bi(111) surface. By means of
scanning tunneling microscopy (STM) and density functional theory calculations, we observed that the i-
dentical water clusters are made of hexagonal arrangement of six water molecules with slight buckling. All
the hexamer clusters are oriented at the same direction and manifest as identical contrast: three-lobed pro-
trusions at high voltages and a triangular hole at low voltages. The formational mechanism of identical cy-
clic water clusters can be explained by the fact that hydrogen bonding is the most important interaction re-
sponsible for water cluster stability on Bi(111).

Key words: scanning tunneling microscopy(STM) ; identical water cluster; semi-metal Bi(111); hydrogen

bonding
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