Appendix-B: Adopted normalization scheme

	S. No.
	Unnormalized parameter
	Normalizing parameter
	Normalized parameter

	1.
	Distance (r)

	LNS Debye length ()
	ξ

	2.
	Time (t)

	LNS oscillation time scale (tpl)
	τ

	3.

	Viscoelastic relaxation time (τm)
	LNS oscillation time scale (tpl)

	


	4.

	Population density (ns , s = e, l, h )
	Equilibrium number density (ns0)

	Ns


	5.

	Velocity (us , s= e, l, h)
	LNS transit speed (Cl)

	Ms


	6.

	Polar rotational velocity (vθ) 
	LNS transit speed (Cl)

	


	7.

	
Azimuthal rotational frequency     (ϕ)

	LNS oscillation frequency (ωpl)

	


	8.

	Temperature (T)

	Ratio of electronic energy to Boltzmann constant ()

	T*


	9.
	Polytropic constant (K)
	)

	

	10.
	Effective generalized viscosity (χ)

	
	χ *

	11.
	Proportionality constant of ECP for LNS (B)
	Ratio of electronic energy to LNS equilibrium concentration ()

	B*


	12.

	Proportionality constant of ECP for HNS (C)
	Ratio of electronic energy to HNS equilibrium density  ()

	C*


	13.
	Electrostatic
potential ()

	Electronic kinetic potential ()

	ΦE

	14.
	Gravitational potential (ψ)

	Square of LNS transit speed ()
	Ψ
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