The Most Probable Speed in a Thermal-Microturbulent Velocity Mix


We begin by assuming that α = (2kT/m)½ is the most probably thermal speed, that ξ is the most probable turbulent speed, and that both the thermal and turbulent velocity distributions are Maxwellian.  We know that in a Maxwellian velocity distribution for particles of mass m at temperature T, that probability of a particle having a speed in the range v to v + dv is given by
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The associated one-dimensional velocity probabilities are given by 
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Hence, if the microturbulent velocity distribution is isotropic, Maxwellian, and characterized by most probably speed ξ, then 
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The probability that a radiating atom has a total x-velocity ux resulting from both thermal and turbulent motions, Ptotal (ux), is therefore given by 
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This integral is a convolution, thus we can use the convolution theorem to evaluate it.  We begin by taking the Fourier transform of the one-dimensional thermal velocity distribution:
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Similarly, the Fourier transform of the turbulent velocity distribution is
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So 
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By the convolution theorem it follows that 
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or
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where
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is the most probable total speed (thermal plus turbulent).
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