














The Meyer-Peter & Muller (MPM) Formula 

Why the 3/2 Power? 

�i� Factor 1: Number of moving grains oc (r* - r*c) 

-0 Factor 2: Grain velocity oc (r* - r*c) 112

► Result: Multiplying them yields the 3/2 exponent. It is an _::
0

empirical formula, but completely physically interpretable._,.,,
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Sidebar Note 

Fernandez Luque & van Beek: 

I <Pb = 5.7(r* - T,.c)312

A refined calibration that 
proves the robustness of 
the 3/2 structural form. 
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The Limit of Excess Shear The Einstein Revolution (1942) 
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Shear Stress (T) 

- Assumes a sharp, rigid threshold
for motion.

- Ignores turbulence intermittency.
- Inaccurate near the threshold

where transport actually begins.

7.41\JI* 
� ⇒ (l +77) > 2 

K, 

L where \JI* = _!_ = Rgd = pRgd
r* U*2 To 

The Probabilistic Shift 

Entrainment is modeled statistically: 

- Turbulent lift fluctuates randomly
(Gaussian distribution).

- Motion is highly intermittent.
P = Prob(FLIW > l). - There is no sharp threshold.
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