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Analysis of Carbon Nanotube A coustic Bridge

ZHANG Y; GUO Hang
(Pen— Tung SahMEM S Research Center X iamen University X amen 361005 Chna)

Abstract In this paper we first present anew method/concept for the nvestigation of physical propertes
of catbon nanoubes which is called carbon nanowube acoustic bridge It is using resonant ultrasound
spectroscopy (RUS) 1o obtan he egenfrequencies of the carbon nanotbe that is slightly clanped be
tween womicwo ulirasonic transducers or it refers to that the caibon nanotube cbmped between wo ut
trasonic transducers only propagates those acoustic waves whose frequencies are identical to its eigenfre-
quencies Thenwe study the theoretical basis of carbon nanotube acoustic bridge by usng he analytical
method and finite elment method n ANSYS to acquire the acoustic wave modes n carbon nanotube &
coustic bridge Especially we derive he relatbnship between the structural paran eters of caibon nane-
tube and the quality factor of its vibration modes Based on thesg three potential applicatons of carbon
nanotube acoustic brilge are established it is used as a powerful tool to study them aterial poperties of
various k nds of carbon nanowbes it & proved to own a sensitivity of 10° 220 g/MHz to an extremely an all
change ofmass which enables itused as a mass— changing detector w ith high sensitivity w ih the de-

rived relationsh p betveen the shift of its resonance frequencies and the pressure where the carbon nane-
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tube acoustic bridge is it can used as a vacuum sensor for u ltrahigh vacuum.

Key words C aibon nanotubg A coustic bridge Resonant ultrasound spectroscopy A coustic wave propa
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Fig 1 Schematic d agran of cabon nanotube acoustic bridge
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