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The formation criterion and energy change of graphene
Mobius nano strip

PANG Gang®, TANG ShaoQiang"?, SUN Qiang??®

! Department of Mechanics and Aerospace Engineering, College of Engineering, Peking University, Beijing 100871, China;
2 Center for Applied Physics and Technology, Peking University, Beijing 100871, China;
® Department of Advanced Materials and Nanotechnology, College of Engineering, Peking University, Beijing 100871, China

Mobius strip is a well-known geometric surface which has been attracting a lot of attention in
mathematics, physics and chemistry. The discovery of graphene sheet provides us a real physi-
cal model to study Mobius strip. However, different from the mathematical strip, the distribution
of carbon atoms is discrete with the bond length of 1.42 A. So not every graphene sheet with an
arbitrary size can form a Mobius strip. This fact arises the following two basic questions: (i) what
is the size requirement for the graphene sheet to form a Mobis strip while keeping the bonding of
carbon atoms? (ii) What is the elastic energy change for the geometric transformation? Based on
Lindemann criterion and Genetic algorithm, we carry out a systematic study of graphene Mobius
nano strip. We find that when the ratio of the transverse element number and longitude element
number in the Graphene sheet is less than 7, we can’t get a Mobius strip, while we can when the
ratio is more than 50. When the ratio is between 7 and 50, we show a numerical method for the
answer. Furthermore, we find that the elastic energy caused by the transformation decreases
with the increase of the ratio of the transverse element number and longitude element number in
the graphene sheet.

graphene, Mobius nano strip, lindemann criteria, elastic energy, genetic algorithm
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