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Abstract 
Baseballs rotate when thrown and therefore are subject to the Magnus effect, like other sports balls.  Baseball 
pitchers modify the trajectory of their pitches by changing the axis of rotation of the ball. However, two baseball 
pitches, the 2-seam and 4-seam fastball, are thrown the same way (the pointer and index finger pushing the ball from 
behind, generating backspin) but are known to result in different trajectories.  It is frequently claimed that this 
difference comes from laminar to turbulent transition on one side of the ball, or other aerodynamic effects involving 
the seams.  In this talk, we will study how the 2-seam trajectory becomes unique.  Particle Image Velocimetry data of a 
pitched ball show that the flow over the seams of these two pitches appear distinct, but that the aerodynamic 
differences average out over a rotation of the ball.  We will also show that flow over baseballs above 80 mph is always 
turbulent everywhere on the ball. While thrown in with a similar grip and throwing motion, 2-Seam fastballs release 
from the hand differently resulting in a different axis of rotation.  
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