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Band Gap Calculation for Twe- dimensional Liquid
Phononic Crystals with Square Lattices

QI Gongjin, YANG Sheng liang , BAI Shuxin, ZHA O Xun
(College of Aerospace and Materials Engineering, National Univ. of Defense Techmwlogy, Changsha 410073, China)

Abstract: PWM & introduced to calculate the phononic band gaps for twe-dimensional liquid phononic crystals with square
lattices. Complete phononic band gaps are found in the carbon tetrachloride/ mercury composite system, and all these band gaps
reach the widest point for a filling fraction of ~ 22% . Among the three different shapes of the inclusions section studied, the
circular section is easier to attain large band gaps than the square section and obliquelyrotated square one. The widest band gap
AQ= 0. 5497 appears in the crcular section system when the filling fraction f'= 0.229. If the substances of the inclusions and
matrix are interchanged (i. e., mercury/ carbon tetrachloride system), the gaps obtained are much narrow er.
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Fig.1 Energy band structure of phononic crystals
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Fig.2 Gap width of the band gap vs filling fraction in CCls/ Hg system
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