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Claims  

 

1.  A sensor comprising:  

 an electrically resonant transducer comprised of a top winding and a bottom 

winding, said bottom winding coupled at opposite ends across a capacitor, wherein 

said top winding provides excitation and detection of the bottom winding, wherein 

mutual inductance of the top winding is used to sense the bottom winding, said mutual 

inductance used to measure values of real and imaginary parts of an impedance 

spectra of the bottom winding across said capacitor and said top winding, said 

impedance spectra determined from an electrical response of the bottom winding to the 

top winding of the electrically resonant transducer while said bottom winding is 

proximate to an emulsion and said measured values of real and imaginary parts of the 

impedance spectra of the bottom winding are each independently used to determine a 

composition of the emulsion. 

 

2.  The sensor of claim 1 further comprising a sampling cell, wherein the top 

winding of the electrically resonant transducer is disposed around an upper portion of 

the sampling cell; and the bottom winding of the electrically resonant transducer is 

disposed around a lower portion of the sampling cell.  

 

3. The sensor of claim 2, further comprising a radio frequency absorber disposed 

around the top winding and the bottom winding.  

 

4. The sensor of claim 3 further comprising a metal shield disposed around the 

radio frequency absorber. 

 

5. The sensor of claim 4 further comprising a cover disposed around the metal 

shield.  

 

6.  The sensor of claim 2 further comprising an absorber of electromagnetic 

radiation disposed around the top winding and the bottom winding where the absorber 

absorbs electromagnetic radiation in kilohertz, megahertz, gigahertz, and terahertz 

frequency ranges depending on the operation frequency of the electrically resonant 

transducer and a source of interferences.  
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7.  The sensor of claim 2 further comprising an absorber of electromagnetic 

radiation disposed around the top winding and the bottom winding where the absorber 

is a combination of individual layers for particular frequency ranges.  

 

8.  The sensor of claim 1, wherein the measured values for the real and the 

imaginary parts of the impedance spectra are each independently used to 

simultaneously determine a concentration of a first and a second component of the 

emulsion.  

 

9.  The sensor of claim 8 wherein the electrically resonant transducer measures at 

least three data points of the real and the imaginary parts of the impedance spectra of 

the electrically resonant transducer.  

 

10.   The sensor of claim 8 wherein the electrically resonant transducer comprises a 

sensitive portion that detects changes in capacitance and resistance of the electrically 

resonant transducer.  

 

11. The sensor of claim 8 wherein the electrically resonant transducer comprises a 

sensitive portion that detects changes in capacitance, resistance, inductance of the 

electrically resonant transducer.  

 

12.  The sensor of claim 8 where the electrically resonant transducer probes an 

environment over a sample depth perpendicular to the electrically resonant transducer 

of between 0.1 mm to 1,000 mm.  

 

13.  The sensor of claim 1, wherein the electrically resonant transducer measures a 

set of LCR resonant circuit parameters, said set of LCR resonant circuit parameters 

comprise at least one of an impedance spectrum, a real part of the impedance 

spectrum, an imaginary part of the impedance spectrum, both a real part and an 

imaginary part of the impedance spectrum, a frequency associated with a maximum of 

the real part of a complex impedance, a magnitude of the real part of the complex 

impedance, a resonant frequency, a magnitude of imaginary part of the complex 
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impedance, and an anti-resonant frequency and a magnitude of the imaginary part of 

the complex impedance.  

 

 

 

  

  


