
This content has been downloaded from IOPscience. Please scroll down to see the full text.

Download details:

IP Address: 169.229.32.36

This content was downloaded on 25/12/2014 at 02:45

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

2012 New J. Phys. 14 053017

(http://iopscience.iop.org/1367-2630/14/5/053017)

Home Search Collections Journals About Contact us My IOPscience





∼

g̃ q V

r ≡ r
r = r =

r = r

r



r >

r r

r

u r u r
r r − u r r

r
r r

r =
r | ˜ q | ˜ q = ˜ q

˜ q
Q = Q =

r
Q Q

r q
=

r r

r = r r = r

r = r r = r

r = − r

r

r = − r

r

r r r
r u r

r

r =
� �

Q · r u r
� �

Q · r u r
��



r r u r

r r r

r = Q · r r

r = Q · r r

r = Q ·u r = u r

r = r r

r

¯ ¯ r
r r̃ = r − u r

Q · r r = Q · r̃ ¯

Q · r r = Q · r̃ ¯

r̃ r r
r̃
r̃

Q

�
˜
˜

�

= Q

� �

− Q

�
¯ − r
¯ − r

�

Q =

� �

Q Q Q
u r r r̃

u r = Q−

�
¯ − r
¯ − r

�

¯ =

u r
r 0 r

u r r 0 r r
r 0 r 0 r

0 r

r q



g̃ q V

r ˜ q =
˜ q ˜ q
˜ q ˜ q

q = Q Q

r
˜ q r

Q Q r
q

r

˜ Q
◦

◦

= ˜ Q − ˜ Q

= | ˜ Q | | ˜ Q |
˜ q ˜ q

| | = k

∼
r =

r r − r

r
∼



∼ r = ∼
r

r

| ˜ q |
r

r ∼

0 r

| ˜ q |
q

r
0 r

| ˜0 q |

0 r
˜0 q

r = −

= − ±

0 r



(d)

)e()b(

(a)

g(r,e=1) 1.4 nS

T’(r)

g(r,e=1)

T(r)

2 nm

g’(r,e=1)

g’(r,e=1) 0.7 1.4 nS

(f) (’g)c( q,e=1)g(q,e=1)

0.7

g(q (’g)1=e, q,e=1)3x106 PSD

~~

0 2x106 PSD0

r

−
r r =

| ˜ q = |

0 r

0 r =

| ˜0 q = |



(a)

(b)

g(r,E=-1.5meV) 0 2 nS

T’(r)

g’(r,E=-1.5meV)

5 nm

∼ 0 r

0 r = −

0 r 0 r −

0 r
0 r −



(a) (b) (c) (d)

(e) (f) (g) (h)

(i) (j) (k) (l)

(m) (n) (o) (p)

(q) (r)

(u)

(s) (t)

)x()v( (w)

T’(r) g’(r,E=-1.5meV) T’(r) g’(r,E=-1.5meV)

g’

0

0.5

nS

10 Å

0 r

0 r
r

d
0 r



d
y 

(p
m

)

d
x
 (pm)

-150

-100

-50

0

50

100

150

-150 -100 -50 0 50 100 150

1 O
-C

u-O
 d

istance
(b) 1 O-Cu-O distance

(a)

0 r

0 r 0 r

d

d =
d



0 r d

∼

〈d〉 ∼

d
r r

r r = −

◦

d

d

∼

˜ Q ˜ Q r
∼

˜ Q
˜ Q ∼ ˜ Q ˜ Q

∼



−

−

− −






