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In this talk we explain a few points one has to be careful when dealing with the KPZ equation
and its universality.
In one dimension, the KPZ equation reads
√
∂t h(x, t) = 12 λ(∂x h(x, t))2 + ν∂x2 h(x, t) + Dη(x, t)
where η is the Gaussian noise with mean zero and covariance ⟨η(x, t)η(x′ , t′ )⟩ = δ(x−x′ )δ(t−t′ ).
Naively, this may look innocent but it is known that this equation is not well-defined as it is. A
well-defined notion of the KPZ equation (or the solution of it) is given by using the Cole-Hopf
transformation Z(x, t) = eh(x,t) [1].
The exact solution for the one-point height distribution for the 1D KPZ equation was discovered for the narrow wedge situation (Z(x, 0) = δ(x)) in [2, 3], by combining the connection
of the KPZ equation to ASEP and a previous analysis of ASEP in [4]. It was also shown that
one can arrive at the same formula by using replica analysis [5, 6].
In the t → ∞ limit, the above height distribution for the KPZ equation tends to the GUE
Tracy-Widom distribution from random matrix theory. This shows that the KPZ equation is in
the KPZ universality class. A subtle point here is the definition of the KPZ universality. One
also has to be careful about the diﬀerence between the KPZ universality and the universality of
the KPZ equation.
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