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For flows of the Rayleigh–Taylor type, asymmetries 
develop in the flow’s structure when the density ratio 
between the two pure fluids is sufficiently different from 
unity.  The flow depicted in the images has a density 
ratio of three, and consequently an Atwood number (the 
difference of the densities divided by their sum) of one 
half.  For this Atwood number, the asymmetries are still 
subtle.  The characteristic “bubble” and “spike” shapes 
are not prominent, as they are for, say, Atwood numbers 
of 0.8 (a density ratio of nine) or more.   
 
The key to the riddle solution lies with the mixed fluid — 
the grayish regions within the plumes.  The Probability 
Density Function, or PDF, of the fluid composition is not 
symmetric for these conditions.1  Rather, the PDF is 
skewed, leaning toward the low-density compositions, 
corresponding to the predominant mixed compositions 
containing a greater proportion of light fluid.  For a color 
scale with white representing the lighter fluid and black 
representing the heavier fluid, this implies that the mixed 
fluid should appear lighter than with the color scale 
reversed. 
 
Note that the gray plumes of mixed fluid in both frames 
are not the same shade of gray; the plumes in the 
bottom frame are lighter than those in the top frame.  
From the discussion above, this indicates that the lower 
frame is correctly oriented while the upper frame is 
upside down. 
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