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The Relativistic Heavy Ion Collider (RHIC) was designed for head-on collisions in the Interaction Regions.
However, RHIC operation in recent years necessitated crossing angles to limit collisions to a narrow longitu-
dinal vertex region, which created operating conditions with a large Piwinski angle (LPA). The angles were
implemented by adjusting the shunt currents of four dipoles, the D0 and DX magnets, near the IP. The lon-
gitudinal bunch profile often deviates from Gaussian due to the utilization of high-order RF cavities, adding
complexity to calculating luminosity reduction with crossing angle. This paper introduces two methods for
implementing crossing angles, discusses resultant aperture concerns, conducts numerical calculations of lu-
minosity reduction, and compares these findings with experimental observations.
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