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FIG. 9A 

(57) Abstract: A device includes a piezoelectric trans­
ducer. The transducer has N independent transducer re­
gions. N is an integer. Each of the N independent trans­
ducer regions has a thickness. Each of the N independent 
transducer regions has an acoustic impedance AIT. Each of 
the N independent transducer regions is independently ex­
citable to oscillate in the thickness mode when electrically 
excited by a potential difference applied across the thick­
ness. The device further includes a first impedance match­
ing layer having an acoustic impedance All between AIT 
and a borehole fluid acoustic impedance AIBF. The first 
impedance matching layer is situated such that an acoustic 
signal emitted by the piezoelectric transducer will pass 
through the second impedance matching layer. The device 
further includes a second impedance matching layer having 
an acoustic impedance AI2 between All and AIBF. 
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