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Berry phase

We consider the adiabatic holonomic process,

How does the final state differ from 
the initial state, if the parameters in 
the Hamiltonian are carried 
adiabatically around some closed 
cycle.?



  

Berry phase

● Dynamical phase

● Geometric phase

Ψn( t)=e i[ θn (t )+γn (t )]ψn (t)

θn(t)=
−1
ℏ
∫
0

t

En( t ' )dt '

γn(T )=i∮ ⟨ ψn|∇ Rψn⟩dR



  

Berry phase

● Berry phase depends only on the path 
taken, not on the rate at which the 
path is traversed.

● Berry phase is invariant with respect 
to the guage transformation. So it  
cannot be ignored. 



  

Berry phase

Berry connection 
A(R)

Vector potential 
A(r)

Berry curvature 
F(R)

Magnetic field 
B(r)

Berry phase 
γ(C)

Magnetic flux 
Φ(C)



  

Difference between topological quantum phase 
transition and quantum phase transition

Landau's theory of  Phase Transition provide the

phenomenological footing on which symmetry 

broken states can be explained.



  

Properties of Topological Phases



  



  

Defination and Analytical Expression for Zak Phase 



  

Anderson Pseudo Spin Approach for the 
Determination of Winding Number



  

Continuation



  

Analytical Expressions for Geometric (Zak) Phase



  

Integer Topological Characterization



  

Pictorial Representation of Non-Topological and

Topological State
●



  

Integer topological characterization



  



  

Fractional 
Topological 
Characterization

Non-Hermitian  
Quantum 
System?



  

Conclusions

(1). We have presented the behaviour of geometrical phase 
for integer and fractional topological characterization.

(2). We have also explained the behaviour of geometric 
phase in the auxiliary space.

(3). We have also present the behaviour of quantum critical 
lines are different from the perspective of topological 
characterization.
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