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!  : density 

" : sound attenuation 

v: sound velocity 



!,-.&/"(.+0'1. !

50 100 150 200 250 300
20

25

30

35

40

45

50

55

60

65

!  (kg/m3)

v 
(m

/s
)

K'=&$,-*)(L.

:M:.

F-)#"'&8*!" *4-1%'&8.



e!

Complex transmission!

Attenuation and velocity 
in the foam!
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Surfactant = SDS!
32 m/s !
(mixture law) !

Bubble radius:!
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Results!
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Bubble radius:!
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Dispersion relation (rescaled,                       )!
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¥! Mixture law at low frequencies !
¥! 220 m/s at high frequencies!
¥! Transition at resonance frequency!



liquid channel !Þlm!

Model: role of the Þlms !
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Effective density!



Model: role of the Þlms !

Þlm volume fraction !liquid channel 
volume fraction !

Þlm surface fraction! Þlm dynamics! ÒviscousÓ time!
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Effective density!

2 Þtting parameters!

Þlms thickness!
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