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ABSTRACT 
 
The objective of this experiment was to measure the 
wavelength of water from the resultant pattern of 
capillary/gravitational waves driven by an oscillating 
speaker. These results would then be used to 
compare and validate the results of Carson Maki’s 
experiment. Then isopropyl alcohol was measured in 
order to validate this form of measurement for other 
substances. Both materials produced a relationship 
between the wavelength and the frequency that 
matches that of Maki’s. 
 
INSTRUMENTATION AND EQUIPMENT 
 
The experimental setup required a deep cylindrical 
dish that was attached to a speaker. This speaker 
was driven vertically by a function generator. A 
digital camera was positioned directly above in order 
to image the wave patterns. A circular array of red 
LED lights was then placed above the dish to assist 
in the imaging process. Under the speaker and LED 
array and table, several blocks of Rubber/cork anti-
vibration pads were placed. These were used to 
reduce vibrations effect on waves and imaging. An 
example of this setup can be seen below: 
 

 
 
 
 
 
 
 
 
 

THEORY   
 

The dispersion relation of waves on liquid surfaces 
can be written as 

𝑤2 = (𝑔𝑘 + !𝑘3

!
)  (1) 

 
Based on Carson Maki’s work, if the gravity waves 
are completely absent from the system, then the 
system can be expressed as 
 

𝐿𝑜𝑔ω = !2
3

𝐿𝑜𝑔ω + 𝐿𝑜𝑔 γ
ς
 (2) 

 
On the other hand, the slope is -2 when it is solely a 
gravitational system. Since we were observing a 
complex system influenced by both of these 
systems, we were looking for a slope where  
 

-2 ≤ m ≤ !2
3
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ANALYSIS 
 
Originally, the LED was not used in the experimental 
setup. Imaging, however, proved to be too difficult 
as the camera was unable to differentiate the peaks 
of the waves. An LED array from a previous 
experiment was found, however, the circuit used for 
the array had to be remade. A circuit of many 180 Ω 
resistors in parallel was created to regulate the light 
setup. Images were then able to be taken and 
measured using the Accuvision software of the 
camera. The Accuvision software calibrates to the 
proper scale and can then make accurate 
measurements off of the image itself. The images 
above show how measurements of the peaks of the 
variously patterned wave arrays were taken. This 
experiment was measuring the wavelength of 
patterned arrays versus the driving frequency in the 
system. First measurements were taken of water, as 
was done in Carson Maki’s experiment. These 
results were then compared to the results Maki 
received on his experiment. Afterwards, the 
experiment was conducted again, this time with 
isopropyl alcohol. The change in material was done 
to further test if the theoretical dispersion relation for 
a complex system can work on other liquids. Both of 
our results fell within the desired range. Water 
produced a slope of -1.59 while the isopropyl alcohol 
produced a slope of -1.23. Both of these results 
suggest that the patterns observed were driven by a 
complex system of capillary and gravitational but 
suggest that the gravitational waves are more 
influential in this system. 
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CONCLUSION 

 
From the data gathered, we were able to confirm the 
results of Carson Maki’s work. Also, with the results 
of the isopropyl alcohol, it has been confirmed that 
this method of measuring capillary waves is effective 
with other substances. For future work, there is 
opportunity to image these waves with a strobe and 
a stronger function generator. It is also possible to 
move on from here and observe Faraday waves or 
multi layered liquids in the same manner. 
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