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Numerical procedure

- 1st step: Chose units (Energy and kT in eV, 1 meV = 11.6 K )

- 2nd step: Chose a voltage V=V1 and assume you know T(E)

- 3rd step: Perform the integral
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- 4th step: Repeat for different voltages
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In Matlab:

X=[1 2 3 4;5 6 7 8;9 10 11 12;13 14 15 16]=

X-1=inv(X); =G(4,1);
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Putting it all together:

- Chose a voltage (for example: V=1)

- Define the step for your energies; (for example: step=.0001)

- Define all your coefficients:

- Define your energy interval:

- Calculate for each E (use a loop)

- Calculate T(E) for each E

- Calculate I(V) (using the expression for the integral)

- Start over for different V (use a loop)
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Loop example:

n=1;

for V=-5:.1:5,

I(n)=sin(V);n=n+1;

end;



0-1

Xt

LXtLt-2-3 1

2

3

N+1 N+2

N

N-1

N-2

XRt Rt

Xt

Xt

L R

2N

 

 


















Lee)(Fisher  4

)(sinsin4

sin

sin
)(

2

)1,(

22

2

1

GGTr

tt

EGkktt

kt

kt
ET

RL

LR

NLRLXXR

LL

RR
N

)Im(

)Im(

RR

LL





















































R

L

ik

R

XR

R

ik

L

LX

LRL

e
t

t

e
t

t

2

2

00

0

000

000

;

000

0

000

00

;



















0-1

Xt

LXtLt-2-3 1

2

3

N+1 N+2

N

N-1

N-2

XRt Rt

Xt

Xt

L R

2N

Xt

2

3

N

N-1

N-2

Xt

Xt

2N

1

1 1

RN

)1(

LXt

)3(

LXt

)1(

XRt

)3(

XRt
LN

1-dimensional lead

2 or 3 dimensional lead



Xt

2

3

N

N-1

N-2

Xt

Xt

2N

1

LN

1

)sin()( ,

1

)()(

,

),(),(

qkebea R

r

N

r

pikR

r

pikR

rqp

R
R

r
R

r 










1

RN








L L

l
L

l

N

l

L

l

pikL

l

pikL

lqp qkebea
1

,)()(

, )sin()(
),(),(



 






























1
;

1

)cos()cos(2-E and q)sin(k

0)(

),(),(

),(),()(L,

,

1,1,,1,,1
),(

R

R

r

L

L

l

LL

LL

pik

qp

qpLqpLqpLqpLqpL

N
rk

N
lk

kkte

tttEt
L







)1(

LXt

)3(

LXt

)1(

XRt

)3(

XRt



  GGTrET RL4)(

RX

S

RXRRLX

S

LXLL TGTTGT  ;

)Im(

)Im(

RR

LL





LN

1
)1(

LXt

)3(

LXt

1

RN

)1(

XRt

)3(

XRt



LN

1

1

RN

  )sin()sin(
1

2
)1( ,

1

,

,

),(

mknk
t

e

L
G L

l

N

l

L

l

L

ik

mn

mn

S

L

L
L

l





 





 


















1

)cos()cos(2-E

),(

),(),(

L

L

l

L

l

L

lLL

N
lk

kkt




 


















1

)cos()cos(2-E

),(

),(),(

R

R

r

R

r

R

rRR

N
rk

kkt




 
mn

S

R

R

r

N

l

R

r

R

ik
mn Gmknk

t

e

R

R
R

r

,

,

1

, )sin()sin(
1

2
)1(

),(




 



 


n

m

n

m



dE

ee

ET
h

e
VI

kT

eVE

kT

eVE

























max

min
22

1

1

1

1
)(

2
)(






   GGTrET RL4)(




