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Outline

●  E.B correlation with participant plane

●  Production of Electric (E) and Magnetic (B) Fields in Heavy-Ion collisions

●  Summary
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 Production of Electric (E) and Magnetic (B) Fields in Heavy-Ion 
collisions

● E and B are the elements of a second rank tensor  Fαβ  = 

Λ :Transformation
       matrix

  ● We use cutoff value of                  fm. 
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 Production of Electric (E) and Magnetic (B) Fields in Heavy-Ion 
collisions

● Monte Carlo Glauber model was used to get the 
nucleons positions. 
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E.B correlation with participant plane ( Au+Au)
● E.B  are responsible for the transition of chiral fermions from the left handed chirality branch to the 

right handed chirality branch at a rate                                          .                                                           
                                                                                                      ( PRL 103,191601; PRD 78, 074033)● The E.B symmetry plane is defined as        . 
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● The broken rotational symmetry of the collision zone 
is reflected in         for 0-5% centrality. 
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E.B correlation with participant plane (Au+Au)
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E.B correlation with participant plane (Au+Au)
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Ru: b= 5fm
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● Distribution of the second order plane for Ru+Ru 
Zr+Zr collisions at √sNN = 200 GeV for b = 10 fm.

S.N Alam et al.  PRD 104, 114031



15/01/2025 Sk Noor Alam (ATHIC-2025) 8

Summary 

● We study the event-by-event fluctuations of the electric and the magnetic fields and their 
possible correlation with the geometry of the high-energy heavy-ion collisions. 

● We investigated the centrality (impact parameter) dependence of the symmetry plane 
angle        and its possible correlation with the participant plane.

● We show that        is strongly correlated with       for third and fifth order harmonics for 
Au+Au, Ru+Ru, and Zr+Zr collisions.

● The second-order planes        and        mostly coincide with each other except for the 
peripheral collisions, where a rotation by π/2 is observed for        irrespective of the 
collision system size.
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Backup 
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