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               Scaling limit of the directed polymer on ℤ𝟐𝟐+𝟏𝟏 in the critical window. 
 
 
The directed polymer model on ℤ𝑑𝑑+1 is the Gibbs transform of a directed random walk on ℤ𝑑𝑑+1 in 

an i.i.d. random potential (disorder). It is known that the model undergoes a phase transition as 

the disorder strength varies, and disorder is relevant in  𝑑𝑑 = 1 and 2 the sense that the presence 

of disorder, however weak, alters the qualitative behavior of the underlying random walk, with 𝑑𝑑 =

2 being the marginal case. For 𝑑𝑑 = 1, Alberts-Khanin-Quastel have shown that if the disorder 

strength tends to zero as 𝑎𝑎¼ the lattice spacing 𝑎𝑎 tends to zero, then the partition functions 

converge to the solution of the Stochastic Heat Equation. We show that in the marginal dimension 

𝑑𝑑 = 2, the partition functions admit non-trivial limits if the disorder strength scales as 𝑏𝑏
�log (1/𝑎𝑎)

, with 

a transition at a critical point 𝑏𝑏𝑐𝑐. I will also discuss ongoing work in understanding the limit of the 

partition functions at 𝑏𝑏𝑐𝑐. Based on joint work with F. Caravenna and N. Zygouras. 
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