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Outline:

1. Ising chain + defect: phase diagram
zero modes and localized states
2. Surface Magnetization: singular behavior
finite size scaling
3. Local Quench: propagation of a “magnetization wave”

the role of the Majorana mode




‘ Ising chain + (surface) defect I

Hamiltonian:

JW + Bogoliubov
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some details......

T
Nambu-vector formalism: C= (Cla C2,...,CN,C{,Cq,...,Cx
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Bogoliubov transform:
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Orange region: distorted Majorana (boundary) fermion
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Green line: the edge state becomes a zero mode
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‘ Surface Magnetization I

Local Magnetization:
(85) =1%t=5—(chen)

Surface magnetization (thermodynamics limit)
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Magnetization
detects the phase!
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Finite size and scaling

Scaling Ansatz
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Universal behavior.!




A special quantum quench: switching off the defect

(t-dependent) local magnetization after suddenly removing the defect (¢ ---> 0) :

oni(t) = (cl(t)es(t)) — (clei)as

Root mean square magnetization position and speed

B() = 3 oni(t)(i— 1) - oty = L/ TEw )

i=1 dt

v(t)
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Local detection of the Majorana mode
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Summary :

Y]  Static properties of an Ising chain + local defect
Surface Magnetization

Disturbance propagation properties
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Role of the Majorana mode



