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Voltage-driven quantum oscillations of conductance in graphene

S. S. Apostolov!?, Z. A. Maizelis'?, A. A. Levchenko?, V. A. Yampol’skii 12

! Incmumym paodiogizuxu ma enexkmponixu in. O.A. Yeukosa, HAH Ykpainu,
Xapxis, eyn. Ak. IIpockypu, 12
? Xapriscorutl nayionanohuil ynieepcumem im. B.H. Kapasina,
Xapxis, maiio. Ceob6oou, 4
 Kavli Institute for Theoretical Physics, University of California,
Santa Barbara, California, 93106, USA

Locally-gated single-layer graphene sheets have unusual discrete energy states inside the potential barrier induced by a finite-
width gate. These states are localized outside the Dirac cone of continuum states and are responsible for novel quantum transport
phenomena. Specifically, the longitudinal (along the barrier) conductance exhibits oscillations as a function of barrier height and/or
width, which are both controlled by a nearby gate. The origin of these oscillations can be traced back to singularities in the density of
localized states. These graphene conductance-oscillations resemble the Shubnikov-de-Haas (SdH) magneto-oscillations; however, here
these are driven by an electric field instead of a magnetic field.
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OpHomapoBuii MUCT TpadeHy Mae HE3BUYHI CTaHU 3 TUCKPETHUMH PIBHSAMH €HEprii, JIOKai30BaHi BCEpEIUHI TOTEHIIaILHOTO
0ap’epy, HABEICHOTO KepyHO4MM eneKTpomoM. L[i craHm 3HAXOIAThCSA 1033 JUPAKIBCBKMM KOHYCOM HENEpPEepBHHMX CTaHIB Ta
BIiJINTOBI/IaJIbHI 32 HOBUI KBAaHTOBUH TPAHCIIOPTHUH e(eKT. A came, MO3TOBXKHII (B310BXK 0ap’epa) KOHAAKTAHC OCLMIIIOE SIK (DYHKIIis
BHCOTHU Ta/4¥l IUPHHU Oap’epy, sIKi KOHTPOIIOIOTHCS KePYIOUUM eNeKTpoJoM. [IpnunHa nmux ocumisimii B 0COOMMBOCTSIX B TYCTHHI
nokatizoBaHux craiB. Li ocnmsanii konmakranca rpadeHa MaroTh CXOXicTh 3 MarHiToocumsiismu [lly6nikoBa-ne-I'aa3a, ogHak B
rpad)eHi HIMHU Kepye eIEKTPUIHE MOJIe 3aMiCTh MarHiTHOTO.

Kurouosi cioBa: rpaden, konnakrane, napagokc Kieitna.

OIHOCIIONHBIA JTHCT TpadeHa MMEeT HEOOBIYHBIC COCTOSHHS C IUCKPETHBIMH YPOBHSIMHU SHEPIUH, JIOKAJIH30BAHHBIE BHYTPHU
MOTEHIIMAIBHOTO 0apbepa, MHAYIHPOBAHHOTO YIIPABISIONIMM 3IEKTPOIOM. DTH COCTOSHHS HAXOIITCS BHE AMPAKOBCKOTO KOHYCa
HETPEPBIBHBIX COCTOSIHUN M OTBETCTBEHHBI 3a HOBBII KBAaHTOBBIM TPaHCHOPTHBIN 3(pdekT. A IMEHHO, MPOAOIBHBIN (BIOJIB Oapbepa)
KOH/IaKTaHC OCHUJUIMPYET KaK (DyHKIHs BBICOTHI W/MJIM INUPHHBI Oapbepa, KOTOPbIE KOHTPOIUPYIOTCS YMPABISAIOIIUM 3IEKTPOIOM.
[TpuunHa 3THX OCHMIIALUNA B 0COOCHHOCTSIX B IUIOTHOCTH JIOKAJIM30BAaHHBIX COCTOSIHUHA. DTH OCHMJULILUM KOHJAKTaHca rpadeHa
HMEIOT CXOJICTBO ¢ MarHuTo-ocmwuninusmu [llyoHnkoBa-ne-I'aaza, ogHako B rpad)eHe OHM YIPABIISIOTCS SIEKTPUYSCKUM I0JIEM
BMECTO MarHUTHOTO.

KioueBbie cioBa: rpadeH, KoHIaKTaHC, napagoke Kielina.



