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Introduction 

I used oil placed in container of various shapes and sizes 

and mounted it on a shaker. The oil experienced a vertical 

sinusoidal motion with a frequency range 8-20 Hz. As a 

result of this vertical shaking different shapes appear on the 

fluid surface. What is more the symmetry of the star is 

independent of the container form and size. 

Fig.1: Polygonal wave with symmetry of 3th order 

Theoretical part 

Observed patterns (see Fig. 1) are large standing cnoidal 

waves. It is known [1] that the waves on the liquid surfaces 

in vertical motion can be modeled by a damped Mathieu 

equation.  

  

In my experiments wave vector was much smaller than 

1/capilary lengh co surface tension effects are negligible 

compared to gravity effects therefore I deal onlywith 

gravity and forcing acceleration. 

Star waves are similar to the faraday waves and they also 

appears after exceding the stability treshold. 

Experimental part 

1.1 Set up 

To create a shaker I used loudspeaker. It is connected to the 

amplifier which is able to strengthen low frequencies. I get 

sinusoidal signal from function generator. It allows me to 

change the amplitude and frequency of the oscillations.   

Range of driving frequencies was limited by the maximal 

output power of the amplifier. Experiments were conducted 

with containers of various shapes(circural, rectancular). 

1.2 Creating a Star-Shaped Waves 

When a container with an oil was experienced by vertical 

motion I was able to observe beautiful patterns. The 

number of symmetries depends on oscillation frequency 

and amplitude and filling level. I also notice that system is 

histeretic.   

Fig.1: Polygonal wave with symmetry of 3th order 

1.3 Rectangular container 

It looks really impressive when stars with the same 

symmetries appears in non-circular container. It turns out 

that those patterns are independent on the container shape. 

Stars in rectangular shape looks like honeycomb cut in such 

way to fit to the container. 

Conclusion 

During my research I found out that patterns are hard to 

predict and mathematical model requires a highly nonlinear 

theory. I also noticed droplet effect which is not described 

in known to me literature. 
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