
Rapid mixing of Glauber dynamics via 
spectral independence for all degrees

Abstract: We prove an optimal Ω(1/𝑛) lower bound on spectral gap of the Glauber

dynamics for anti-ferromagnetic two-spin systems with 𝑛 vertices in the tree

uniqueness regime. This spectral gap holds for all, including unbounded, maximum

degree Δ. Applications include 𝑂(𝑛2 log 𝑛) mixing time for hardcore model and

𝑂(𝑛2) mixing time for Ising model.

Technique wise, we introduce a new notion called the complete spectral

independence, and use a novel Markov chain called the field dynamics to connect

complete spectral independence to the rapid mixing of Glauber dynamics for all

degrees.

The talk is based on joint the work with Xiaoyu Chen, Yitong Yin and Xinyuan

Zhang. The paper will appear in FOCS 2021.
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