
Advanced Quantum 
Mechanics II

PEN425

Dr. H.Ozgur Cildiroglu
11



Advanced Quantum 
Mechanics II

PEN425

Week 11

Ankara University | Physics Engineering Department

Topological Phases

Aharonov-Bohm Phase

Aharonov-Casher Phase
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Topological
Phases

Classical Force X

Multiply-Connected Region

Vector Potential

Controlled by Physical Quantity
in Singular Region



Aharonov - Bohm Phase



Aharonov - Bohm Phase



Aharonov - Bohm Phase



𝑩 = 𝟎

𝑩 ≠ 𝟎

Aharonov - Bohm Phase





Scalar AB Effect

Recall: Dynamical Phases





Aharonov-Casher Effect



Classical Force?
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Duality




