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M oti vati on

• typ i ca l l y stu d i ed :
l oca l i za ti on p h en om en a a n d simple bandstructure

• exp er i m en ta l evi d en ce for i n terp l ay of
quasi-1 D bandstructure a n d weak l oca l i za ti on i n M WCN T

Stojetz et al. , PRL 94 , 1 86802 (2004)

• stron g i n d i ca ti on s for si m i l a r i ty:
( i n com m en su ra te) M WCN T ↔ d i sordered SWCN T

⇒ ou r goa l :
stu dy th e i n terp l ay of n on tr i vi a l b a n d stru ctu re, d i sord er

a n d m agn eti c fiel d s i n SWCN Ts of rea l i sti c l en gth s
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The model

M i n i m a l m odel : H =
∑

i εici
†ci +

∑
〈 i , j 〉 γi jci

†cj (π-orb i ta l t i gh t-b i n d i n g)

Cal cu l ati on of CN T-( 6 , 6)

con d u cta n ce: G =
2e2

h
T(EF)

wi th T =
∑
n= 1

Nc h Tn

cl ea n tu b e: εi = ε0

⇒ p erfectl y p er i od i c system

wi th An derson d i sorder :
ε i = ε0 + δε i , δε i ∈

[
− W

2
, +

W

2

]

i n fin i te regi on l en gth L
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L ength sca l es

L � `lo c : GΩ =
2 e 2

h
Nch

(
1 +

L

`e l

) − 1

L � `lo c : G lo c ∝ exp( − L/`lo c )

↘ ↙
generally: G =

2 e 2

h

(
1

Nc h
cosh

(
L

` l o c

)
+ c sinh

(
L

` l o c

) ) − 1

(Tartakovski, PRB 52 , 2704 (1 995))

wi th `lo c = cNch`el , c∼ 1 (Thou less, PRL 39 , 1 1 67 (1 977))

→

i n c r ea sed `
l o c

/ `
e l

- r a t i o a t b a n d -ed ges
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Weak l oca l i zati on :

E n h a n ced ba cksca tter i n g
red u ces con du cta n ce by

∆G = − 2e2

h

( (
L

`ϕ

) 2
+

e2L2A

3~2 B2

) − 1 /2

Altshuler et a l. , PRB 22 , 51 42 (1 980)

red u cti on l i fted by m agn eti c fiel d s
( → ‘ ‘ negative magnetoresistance’ ’ )
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I mp l ementati on of B -fiel ds

P ei er l s su b sti tu ti on : γ0→ γ0 exp
(

ie

~
∫
x 1

x 2
dx

�

A

�

( x )
)

C N T( 6 , 6 ) , B⊥ ≈ 0 . 5B0
a/�

k

Ve/E

T

B
0

= Φ
0
/πr

t u b e

2 ( → for M WCNT : B
0
∼ 5T)

B -fi e l d

p a r a l l e l to

tu b e a xi s

V i su a l i z a t i o n sch em e a fte r th e

‘ ‘ H ofsta d te r -B u tte r fl y” , P R B 1 4 , 2 2 3 9 ( 1 9 7 6 )

c l e a n C N T ( 6 , 6 ) i n B -fi e l d p e r p en d i c u l a r to tu b e a xi s
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M agnetoconductance i n C N Ts

→ a t E = 0 : i n cr ea sed sca tter i n g
d u e to b a n d q u en ch i n g

⇒ n ega ti ve m a gn etocon d u cta n ce ! !

→ i n crea sed sca tter i n g n ea r b a n d ed ges

C h aracter i sti c WL -effect:

? i n d ep en d en t of E

? ob scu red by b a n d str u ctu re effects
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E ffects of extended con tacts
in cooperation with D. Tomanek´

M oti vati on
• con ta cts i n exp er i m en ta l setu p :

CN Ts coa ted by m eta l over severa l 1 00 n m

• D i fferen t resu l ts a b ou t th e effective contact size

• Pa l l a d i u m gi ves good con ta cts, b u t wh y?

⇒ ou r goa l :
a b i n i ti o → TB -param etr i za ti on
→ l a rge sca l e tra n sp ort ca l cu l a ti on
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C omputati on method

R a w tr a n sm i ss i o n d a ta T
∆

(E ) a n d T
b a n d

(E ) :

C oa ti n g wi d e-b a n d l ea d s:

L
0

= 1 00nm ( fi xed ) , L
c
6 1 00nm ( va r i a b l e )

Wide-band constant ∆

∆ =

(
γca r b on

m eta l

) 2

× LDOS m eta l - su r fa ce

F rom a b i n i t i o ca l cu l a ti on :
∆Pd ≈ 0 . 02 eV , ∆Ti ≈ 0 . 1 eV

Contact reflection d efi n ed a s: ρ =
〈
Tb a n d − T∆

Tb a n dT∆

〉
E

( Avg . for m a ss l e ss b a n d s on l y)
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R esu l ts
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Summary

L ength dependence i n d i sordered CN Ts

• i n crea sed `loc/`el-ra ti o a t b a n d -edges N T05 p oster P 85

M agnetoresi stance i n CN Ts

• weak l oca l i za ti on effect vi si b l e , ob scu red by ba n d stru ctu re

• positive magnetoresistance ca u sed by band-quenching a t E = 0

E ffects of extended con tact N T05 p oster P 402

• P d -CN T cou p l i n g weaker th en Ti -CN T

• weak m eta l -CN T cou p l i n g l ea d s to h i gh con ta ct tra n sp aren cy

→ d i sorder i n con ta ct regi on ? → M WCN Ts?
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