
o

I lvl€AC€N, 1 A€LAT;v;Ta ir.,r

GKA?Ht-^/F

GoR HeßÀur (sFU)



C*à?u€u€ t 2D eàhil .ar¡ (1S., 2S¿ , 2P.

tye

o

o

SIBLI}7î, eFS ,,

ß

OuC F¿G cfß o Àl ?eÈ 3i1F te^.

ßt. lpß '.ei,. LA 1"ic.â:
-J)
ß.

Ê--¡f

ll*pì¿To^tt\tlul

eo^)àue?l .U!

J,

A1

Tio þtl - tsiprò t p6 2.,1 -Y)

l. e.

(¿=

+(i)H= ' ¿ V (f*C.) +



(

I rta¿¡

(v; \t--

>té adtas t )
Þ r"/ 30

ù

=J "")
It

SJN/od!n¿e J
'fl

as

tl
€>v

"I
o=1
? + ( (l -0.

t?

7
Ð

'?'g

'Q)*n) 'tr f =r (c 7,A

9¿ (¿s
7

a
¡

c':(J) f *l B

LI

t'a>J
du

(¿)

0)/ 'r
!14at¿J 

I

.7 ="?
:

=(Ðî :

o'/ LV

*?a Ðng

>¿974>to?

z?ae'¿¿llzg\d



't-ïæ. +Jee

(v)
(Y)L* - '-rl

?rZ^ - ?y:r)

D;a*o
3

Po; rt¡7 S :

âr* "
?

v*) 
[o_

(ui v^) L
I veLl

N €ârz

H=ó ir
?ln
lr= t Í'-í

.4 ìv
?l rr .t,lor-tfr?

(,;

(:)

-J2+t(

s?
-, V(

tîa
t¡.¡t i VeILT ..x

(S"r+Þì¿î TyTt?eLec êY ->



Pu, Twe pê) ,¿Ts Te 6e1Êlt R .r

^H= "4 P- +
.1

'(, Py 
,

4
4

olt-

^ 
r\rD

On?

5e TH llT

l,, r.l=

dz=

/,J. + /./, : o

l,^¿èz
{r-= ¿ t,

fv, èt] :
\

t(ce:,lîzA)
/G uìêFceas

2å" ;r= o. lrz



5

a
a

r)

¿)

su cz)=[

{", }r} ={q,

D"B)
-KJ
€v€ßsr¿

5"Hþ(â'i\z:
Ð

ErAcz
A &-,

+Ke
Tìtl € - È

s) spi ru

0l tsÊ u€ tL 6âA11

+K ë2 -K
å

êet-11 LFx ê-eþlVôô7;4t

;{,,1
o , /= 

o¿t'z

ðÌ,

wHe È€

7cT ,l T7 e xt

He¿€ 3

D LoA€ttTZ

e) CniRlc i

è"1 a,r)

ñ'={ ", 
;Ðãq ;Ðä4

ll/
-,- I-€



,
I

6

e- Ple¿ò :

', - 
e- l.')

F- 1a-ulo

f\ AcN €rì
H= ít,4 (

S p ge"ß ut'a:

L

2o

-Ã

Hrr. ee 
^tE 

vct ì vîtv :
?^l+o

å= ì(/ 7

^t¡òAv L€y€èS :

(stto\ r 2 Còr'tác

D¿F cF^r6 P-â.¡a (

g .lln "1c,



Y Z,ruo êT t4c ?lLL 'aê ,

0 I -. '\ , 'N rt v r .\ Itt. r /.t l\_1--l O.80 .60 .4o -2o u.L 20 40 60 80

FIG. I (color online). R* and R' measured in the device
shown in the left inset, as a funcrion óf V " a¡ B : 45 T and T :
1.4 K. -R,y is ploued for v* > o. rn" nriruffitheverrical
arows indicate the coresponding filling factor z. Gray arrows
indicate developing QH states at v : +3.n" is the sheet ca¡rier
density derived from the geometrical consideration. Right inset:R, (dark solid lines) and R, (light solid lines) for another
device measured at B : 30 T and T : 1.4 K in the region close
to the Dirac point. Two sets of Rrx and R , are taken at different
time under the same condition. læft inset: an optical microscope
image of a graphene device used in this experiment.
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FIG. 2 (color online). qxy, as a function of V, at different
magnetic fields: 9 T (circle), 25 T (square), 30 T (diamond), 3? T
(up triangle), 42 T (down triangle), and 45 T (star). All the data
sets are taken at T : 1.4 K, except for the B : 9 T curve, which
is taken at T - 30 mK. læft upper inset: R' and R*, for the
same device measured at B : 25 T. Left lower inset: a sche-
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