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Abstract 
 

In recent years, quantum phase transitions (QPTs) have attracted great interest both theoretically and 
experimentally. In this talk, I would like to address the following two issues on QPTs in quantum spin chains. 
In part I, we establish a Z2 topological invariant characterization of QPT in XY spin Chain. As we know, QPT 
in such system belongs to the Landau's symmetry breaking paradigm. By employing the twist boundary 
conditions, we construct a many-body Z2 topological invariant in XY spin chain and Heisenberg-Ising chain. 
This novel topological invariant can be used to characterize the QPT, and is robust against weak randomness. In   
part II, we demonstrate that the classical noise spectra may provide an efficient and straightforward way to 
detect the QPT points in quantum spin chains.  In the non-Markovian region, the time evolutions of physical 
observables exhibit distinct behaviors for different quantum phases. In addition, we may choose the “optimal” 
noise to detect peculiar quantum phase. This method can determine faithfully the QPT points of the transverse 
Ising chain as well as spin-1 bilinear-biquadratic Heisenberg chain. 
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