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After drawing the picture, I observed that the forces (the gravitational force acting on the ball, the tension in the wire and the centrifugal force) keep the body in equilibrium. Considering the centrifugal force, I work in a non-inertial frame of reference, i.e. in the frame centred on the ball, system which is in an accelerated movement in respect to Earth. 
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I observe that 
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From the last two relations, I obtain: 
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So, the angle between the string and the vertical is 
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I know that arccos is a decreasing function in the interval of interest for the problem: as ω increases, the angle α also increases.

The ball can whirl in a circle while α ≥0. So, as I explained above, to find the smallest angular velocity, I have to find the smallest angle. For α ( 0, 
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This is the smallest angular velocity with which the ball could rotate in a circle. 

The period of this movement is:
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It is interesting to observe that this is also the period of isochronal oscillations of the mathematical pendulum, i.e. the period of oscillation of a material point of mass m, attached to a string without mass and inextensible in a vertical plane, deviated from the vertical with angles smaller than 5o.
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