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1. What does a d-wave superconductor look 
like in the mirror?

Local density of state = ?

mirror
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NaNaïïve Expectationve Expectation
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This does not work!

N

Walsh et. al. Phys. Rev. Lett. 66, 516 (1991)
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Simple reason of why it does not workSimple reason of why it does not work
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Difficulty with conventional method of image on Difficulty with conventional method of image on latticelattice

( , ' )'') ( ) ( Irg r r G r G r r= − − −

The image is not at a lattice point!
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The The GeneraizedGeneraized Method of Image Method of Image 
: (1) Fourier transform along the interface: (1) Fourier transform along the interface

x

⇒become 1D problem
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The difficulty on lattice is resolved!The difficulty on lattice is resolved!
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(2) (2) The The Generaized Generaized Method of ImageMethod of Image
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Cases with Cases with reflection symmetryreflection symmetry
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Recovering the naRecovering the naïïve expectationve expectation

( , ') ( , ') ( , ')g x x G x x G x x= − −
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Cases Cases without reflection symmetrywithout reflection symmetry
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(100) versus (110)
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2. Supersymmetric Nanowires

Generalized 1D Chain with broken 
reflection symmetry:
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Examples: The Examples: The PolyacetylenePolyacetylene
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Su, Schrieffer, Heeger, PRL42, 1698 (1979)
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The Graphite SheetsThe Graphite Sheets
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Metal Wire on Metal Wire on SiSi (001) surface(001) surface

Ref.  J. Nogami, Atomic and Molecular Wires edited by
Joachim and Roth (1997)
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What are these generalized midWhat are these generalized mid--gap states?gap states?

t1t2 t1t2 t1t2 t1t2t1t2…

Period = 2Period = 2
polyacetylenepolyacetylene,,
graphitegraphite

t1t2 t3 t1t2 t3 t1t2 t3…

Period = 3Period = 3
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t1t2 t3 t4 t1t2 t3 t4 t1t2 t3 t4…

Period = 4Period = 4
DNA,..DNA,..



WittenWitten’’s SUSY Quantum Mechanicss SUSY Quantum Mechanics
†
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SUSY partners are all in SUSY partners are all in 
one nanowireone nanowire

0ψ =

null space



Positions of  midPositions of  mid--gap states gap states 
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ExamplesExamples

The t1The t1--t2t2--t3 model t3 model 
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The t1The t1--t2t2--t3t3--t4 model t4 model 
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