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Self Assembly of 8CB

8CB self assembles into domains of opposite handedness in HOPG. It is reported

that in the absence of any external influence, there is equal probability of formation

of left-handed domains and right-handed domains, of size of more than 500nm.

Liquid crystals (LC) and their self-assembly properties have been the subject of extensive research due to their unique characteristics and potential applications in various fields,

including displays, sensors, and optical devices. The cyanobiphenyl family, which includes compounds like 4′-n-octyl-4-cyano-biphenyl (8CB) and 4-cyano-4′-n-dodecylbiphenyl

(12CB), that are prochiral molecules, has been widely investigated for their self-assembly behaviour on different substrates such as graphite and gold. These achiral molecules

upon adsorption onto a solid surface form chiral surfaces with domains of opposite handedness as the 2D space hinders its conformational mobility, thereby also breaking the

molecular symmetry.
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Self Assembly of 12CB

12CB undergo self assembly to form smaller domains compared to 8CB. There is

equal surface coverage of left-handed domains and right-handed domains. The

LC director makes an angle of ~±30 ̊ with the surface molecular rows
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n = 2 to 12, Cyanobiphenyl family

Scanning tunneling microscopy (STM)

Substrate : HOPG
Cyanobiphenyl in ethanol
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STM under ambient conditions

• 12CB forms smaller domains 

compared to 8CB.

• Self assembles into left and right 

handed domains of equal probability 
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Expression of Chirality in Two-
Dimensions

• Chirality is a geometric property which

dictates that an object and its mirror

image are non-superimposable by

any form of translation or rotation.

• Scanning Tunneling Microscopy

(STM) can be used for imaging the

surface at the atomic level.

Induction of Chirality in 
Two-Dimensions

Physical means - e.g., application 

of magnetic field, geometric 

confinement.

Chemical means - e.g., Majority 

rules, “sergeant-soldiers” principle 
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