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 Motivation

Heavy ion collisions: System undergoes non-equilibrium 
trajectory in QCD phase diagram


Near the critical point, the system is guaranteed to fall out of 
equilibrium due to the divergent relaxation time


→ Understanding of dynamic critical behavior in given

	 	 universality class necessary

System falls out of equilibrium when rate of change in 
relaxation time is greater than relaxation rate


		 	 	 	 


At , correlations freeze until equilibrium is reached again


Kibble-Zurek time and field in given quench protocol:


	 	 	 	 


Leads to scaling Ansatz of observables

	 for behavior under scale transformation :


·ξt /ξt ≳ 1/ξt → ·ξt(t = tKZ) = 1

tKZ

tKZ ∼ r−νcz/(1+νcz)
J JKZ ≡ J(tKZ) ∼ r1/(1+νcz)

J

l → l/s

κn(J, rJ) ∝ r(n−1−1/δ)/(1+νcz)
J fκn

(J(t)/JKZ)

Scalar  theory:    


 symmetry; broken for 


Langevin Dynamics: Coupling

	 to heat bath of temperature 


Quench linearly through CP

	 ,  


Observables:	 	 	 Order Parameter 	 


Susceptibility  , Skewness, Kurtosis

ϕ4 ℒ(ϕ) = 1
2 (∂μϕ ∂μϕ + ϕ2)− 1

4! ϕ4 − Jϕ

ℤ2 J ≠ 0

T

T(t) = Tc J(t) = − rJt

M = 1
V ∑x ϕx

χ = V
T (⟨M2⟩ − ⟨M⟩2)

 Model

 Kibble-Zurek Mechanism [1,2,3] & Scaling [4]

Real time observables show good collapse on scaling

	 functions ( , )d = 2 L = 766
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