
1-D Resonator Technique 
 

resonance frequencies 

effective sound speed in tube 

Use elastic waveguide model to extract sounds speed in free space. 
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Low Frequency Sound Speed 
Via Resonator Measurements 

1-D resonator apparatus on Polar Sea 



Typical Results for Gas-Bearing 
Sediments 

Qualitatively similar to A & H prediction as 
frequency goes across bubble resonance.  



Typical Results for Sand  
(medium grain) 
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Sediment Parameters 
(SI units) 

porosity = 0.37 
sand density = 2650 
water density = 998 
bulk mod. sand = 3.6e10 
H20 sound speed = 1492 
viscosity = 0.001 
permeability = 1e -10 
tortuosity = 1.25 

(Error bars represent length  
and time uncertainties.) 

EDFM 







Typical CSS Acoustic Signals 





Variation of Source Level at Constant Bandwidth 







New design has survived 
hundreds of shots with 
no damage. 
 
Acoustics and source 
engineering nearing 
completion. 



CSS Deployment Options 
(under development via DURIP) 

• water column 
– ship tow (slow speed, ≈2 ping/min) 
– stationary 

• ocean bottom–Scholte wave generation 
– tow sled 
– stationary 



CSS 

Boomer 
(6 kV) 
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219 dB re 1µPa 
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CSS 

Boomer 
(6 kV) 

correct amplitude scale 
100 x too long in time 
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CSS 

Boomer 
(6 kV) 

219 dB re 1µPa 

228 dB re 1µPa correct amplitude scale 
about right in time 
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