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PHYSICAL REVIEW B 77, 085413 (2008) calization of electron states, To estimate the mobility s of

charge camriers, we use the value of the conductance

Observation of Aharonov-Bohm conductance oscillations in a graphene ring per square measured at high gate voltage. With the density of

charge carriers being determined from the known capaci

Saverio Russo.* Jeroen B. Oostinga, Dominigue Wehenkel, Hubert B. Heersche, Samira Shams Sobhani, tance to the gate (i.e., Go=neu=gye,cuVs/d), we obl
Lieven M. K. Vandersypen, and Alberto F. Morpurgo a=6000 cmt/V s, essentially independent of V. for
10¢ V=10V and Vi, <=10 V. The diffusion constant is esti-
1.2 eameal eI "M-rmw-.w et mated from the Einstein relation o=we’D. where o is the
8004 TP oo measured conductivity and » the density of states at the
= o Fermi level, which for gn:phcm: is given by Meg)

<3 6004 = o e 1.2 15 -

= ot jinsstoneed =g,8.2mep/(h"vg)." Here, g,=2 and g,=2 account for the
x Lo0d ) valley and spin dq.umﬁu,lc.s. v ;-l”‘ m/s is the Fermi ve-
locity, and the value of &g is determined by Lljll.lllnk the
. T=150mK expression for the charge density n(e;)=g,g mep/(hvy) o
the value determined by the gate voliage. Wl.' nblam D
=0.06 m*/s, not far from the value of diffusion constant that
is estimated assuming diffusive scattering at the ribbon edges

(D=W v;=0.15 m*/s, with W the width of the ribbon). With

- T E“ this \:iltfc of lh-f diﬂ\_l\it_m constant, we uhl_inn a Tlu-ullc.vs
12 R R T energy for the ring of Ep=hD/L*=10 peV (L is the ring
=] 5 L circumference), which is slightly smaller than the lowest
£ = : temperature (7=150 mK) at which the measurements have

Los ',5 N been performed.

% 1 .

-‘%04 20 rio so S nplul ri‘n%w: is due to [he.rmul averaging of the hfie ml.u'llu—
E b) tions [8G ageel Eqy/ kg expl=mr/Ly(T)), where r is the
< radius of the riﬂgj,1 It is expected for temperature values
300 -200 -100 O 100 200 300 DOO . 0..2 0.4 larger than the Thouless energy [1W'l1iuh is the case here), if
B (mT) ‘ B! (1/mT) the phase coherence L =(D7,)"? length is longer than the
. arms of the ring. Indeed, with the value of diffusion constant
”_L_j\l:l"\‘:_,: 'ITP:'::":':'II‘::h"“"'l‘l"‘r'ht':w"""I:‘N":: FIG. 2. (Color online) {2) Aharonov-Bohm conductance oscilla given above and taking for the phase coherence time values
=150 mK. The charge acutrality point is at +4 V. Left invet: lem:  tions measured al V= + 30 V for different temperatures (curves are estimated in the literature {away from the charge neutrality
sured for diffescnt val- — offset for clarity). (b) Fourier spectrum of 'fl_l-'""«"” ations measured region T4~0.1ns mt T=1K, increasing roughly linearly
T w at T=150 mK shown in pancl (3). The vertical dashed lines indicate with dccreasing lelh we find that in our ring also this con-

the expected position of the e peak, as determined from the inner = e o . 12 h
and outer radii of the ring. In the inset: temperature dependence of dition is satisfied. A similar T dependence was observed

the ool mean squared amplitude of the AB conductance oscilla for all gate voltages at which the AB oscillation amplitude
tions, obtained from the measurements shown in panel (a). was sufficiently large to be accurately measured.

casurcd al T=150 mK and V; o
s perbodic oscillations ane

juctance fluctuatic

clearly visible as also highlighted in the inset
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5° Uniersad  conductance o chnhionns (VCF)
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