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The experimental scenario given in [1] has an ambiguity with respect to how weighted lumps are to 
be randomly attached to the two inside shells of a divided light hollow sphere, such as a table-tennis 
ball. One possible interpretation is as shown in Figure 1, where a hollow rod device with a central  
pivot is placed at the central point between the two separated shells, then randomly rotated about 
the central point by angles θ, ϕ and push rods then attach two small weights to the opposite shells. 
For  any  chosen  plane  along  the  central  axis  through  both  shells,  there  will  be  two  possible 
orientations for the attached weights,  as illustrated in Figure 1a and 1b. The two halves of the 
hollow shell are then to be rejoined and subject to an external source which causes the two halves to 
explode apart. The attached weights will cause the two shells to rotate in the same sense as shown 
in Figure 1.
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An alternate interpretation for the weight attached process of [1] is shown in Figure 2, where the 
hollow rod device is kept level and lowered between the two shells to some point and the weights 
attached by push rods. When the hollow sphere explodes apart the two shells will rotate in opposite 
sense to each other, as shown in Figure 2a and 2b.

Figure 2a Figure 2b

The analysis given in [1] doesn't apply directly in either case, but a minor modification will produce 
a configuration to which the analysis  of [1] will  apply.  The problem and its  resolution is most 
clearly seen for the scenario shown in Figure 1. In this case, the weight attachment positions are 
given by two angles θ, ϕ with randomly chosen values. After the separation explosion, the tip of the 
rotation vector for each rotating shell will lie on a circular plane as shown in Figure 3, and not on a 
2-sphere as required by the analysis of [1].
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The reason for this is that the separation explosion does not give any rotation to the shells about the 
central  axis shown in the Figures. The two angles  θ,  ϕ of the weight attachment determine the 
orientation and magnitude of the subsequent shell rotation vectors, but without the third rotation 
component the vector is constrained to lie in the plane in which the shells are joined. This issue can  
be addressed by using a spring mechanism in the attachment of the two shells, where the spring is 
loaded by one shell being rotated by angle ψ with respect to the other shell. When the hollow sphere 
is exploded, the loaded spring will give the required rotational component about the central axis 
such that the tip of the shell rotation vector now lies on a 2-sphere (Figure 4).

Figure 4

The issue being addressed in [1] is the distinction between SU(2) with group manifold S 3, and the 
rotation group SO(3) with a group manifold where the opposite points of S3 are identified as being 
the same. The simple experimental scenario of Figure 1 fails to distinguish between these opposite 
points, as can be seen by the attachment points for  θ,  ϕ and θ+π, ϕ being identical. However, the 
addition of the relative axial rotation ψ between the two shells will make this distinction when the  
rotation sense is reversed for +π, so as to give the two different rotation triplets as being (θ, ϕ, ψ) 
and (θ+π, ϕ, -ψ). So if the rotation sense of shell B is right-handed for θ, its rotation sense for θ+π 
will be reversed to being left-handed, and so the opposite rotation points are distinguishable. 

With this modified experimental scenario, the 2-sphere defined by the tip of the rotation vectors for 
each shell after the separation explosion are both sub-spheres of S3, and so the analysis given in [1] 
should apply. It can be noted that the assignment of random angles (θ,  ϕ, ψ) for the shell loading 
requires a genuine source of random numbers, such as from radioactive decay. The automated shell 
loading process converts the randomness of radioactive decay into an orientation variable λ=±1 that 
is then hidden by the two shell halves being joined together, such that λ is a hidden variable in the 
separation explosion part of the experiment. This gives the experiment the same basic form as that  
of Schrödinger’s Cat, where the two values λ=±1 correspond to the state of the cat being alive or 
dead. However, it should be carefully noted that the quantum mechanical description of radioactive 
decay stops at the radiation detector and does not propagate through the rest of the experimental 
arrangement. In the case of [1], this means that the shell loading and separation explosion parts of 
the experiment are purely classical physics.
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