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In this work we for the first time unravel the constraints on the topology of a plasma-wave underlying the 

acceleration stages of the plasma-based accelerator [1] for enabling high-precision exploration of high- energy 

physics within and beyond the Standard model at the interaction point of a future plasma-based collider [2][3]. 

Using analytical theory and 3D PIC simulations we present a significant variation of the electromagnetic fields 

of a plasma wave depending upon its geometry in comparison to the well- established models presently used in 

plasma collider designs [2][3]. We show that the plasma wave geometry affects the ability of a linear collider 

design [4] to address the symmetry violations that are maximally violated in the Standard Model, at the collider 

interaction point. We show using a 3D PIC simulation based scaling law that the parameters of the plasma wave 

geometry play a critical role in enabling high-precision HEP, vital for availing beams that would allow such 

precision at the interaction point of a future plasma collider  
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