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2. Scattering potential
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2. Scattering potential

Source Drain

Y.
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3. 2D-Schrodinger equation

o (2 o) + V)] W) = BV

2m*



3. 2D-Schrodinger equation

3.1. Contact regions (V;, V5 = constant)

U(E;z,y) ~ e Mo, (y)



3. 2D-Schrodinger equation

3.1. Contact regions (Vi, Vo = constant)

U(E;z,y) ~ e Mo, (y)
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3. 2D-Schrodinger equation

3.1. Contact regions (Vi, Vo = constant)
U(E;z,y) ~ e, (y)

0,(y) * v 1

Every (s,n) defines an energy channel associated with E.



3. 2D-Schrodinger equation

3.1. Contact regions (Vi, Vo = constant)

U(E;z,y) ~ e, (y)
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Scattering function in contacts for the conducting channel (1,n)

U(E; 2, y)
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Scattering function in contacts for the conducting channel (1,n)
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Scattering function in contacts for the conducting channel (1,n)

(

?}L,ln (E) 6ik1n(m+dz) ¢n (y)
S out —ikq, (z+dy , .
VO (Bry) =4 Yoy Vi (E)eHw g (y), @ < —d,

S (el b Gy, w2 d

in (E):H(E_Eyn_‘/s)

sn,s'n’

Definition of the S-matrix:



3. 2D-Schrodinger equation

3.2. Scattering Region (Nonseparable potential)
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Scattering functions inside the scattering region
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4. Conductance

The conductance at T" = 0:
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R-matrix representation of the current transmission matrix S
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4. Conductance
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5. Resonance energies
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Calculation of the resonance energies

— —»T
= Q
Z E_-E E—&, 9

Analytical expression for S-matrix
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Analytical expression for S-matrix

e B
S(E) = $A(B) + 2

e Resonance energy B _
E—E)\—gA(E):O = E = Ly

e TIsolated resonance: S,(FE) is slowly varying.

A Laurent expansion yields a Fano line shape.

Interacting resonances: Sy(E) has the same form as S(E)
= iterative procedure possible
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6. Conductance in the Fano approximation

2?2 & A
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Conductance in the Fano approximation
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One isolated resonance
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Two interacting resonances with different symmetry on y
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Two interacting resonances with the same symmetry on y

Open dot Isolated dot

| {1 (Br;a,y) |2

8
80

Mum. calc.
Fano appwach

y [nm]
0., 4

_40

1780,

T 8

] g:

Mum. cale. ] _ ]

Fana appraach ] Eo]

— La | 1 > -

= 1 o
v ] 5 ’

TR 1 N e
80 40 0 40 80 “s0 40 0 40 80

u_ L -
0.0250428 (0.025042¢

V, [eV]



7. Conclusions

e We derived an analytical expression for the S-matrix suitable for the description of
Fano resonances: decomposition in background part and resonant part.

e isolated resonance: resonant part interacting with a slowly varying background
yields Fano resonance shape for the conductance.

e interacting resonances: iterative procedures yields more complex shapes for the
conductance maxima and other structure types.



