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Abstract

We will demonstrate that acoustically stimulated carrier tfransport in graphene at 4 Kelvin
signals the presence of artificial gauge fields through the build-up of a transversal voltage at
zero magnetic field. We fabricated a gate-tunable graphene Hall bar on a hybrid
piezoelectric LINbOs on insulator substrate. A nearby interdigitated transducer (IDT) can
launch a surface acoustic wave (SAW) that acoustically accelerates the carriers in the
graphene layer. The propagating SAW induces an acoustic current whose sign and
magnitude reflect the carrier concentration and type reversal at the charge neutrality point.
(Fig. 1Ta). At zero magnetic field, we observe large anomalous acoustically-induced synthetic
Hall voltages up to ~200 pV, depending on the carrier type, concentration and the SAW
power (Fig. 1b). The synthetic Hall voltage can modulate a conventional Hall voltage
arising in a large external magnetic field (Fig. 1c). Our observation is consistent with studies
of strain-induced pseudo-gauge fields [1-4]. We developed a model that successfully maps
the mechanical deformation within the graphene, precipitated by the SAW in the
substrate, to the presence of a gauge field and the observed synthetic Hall voltage [5].

References

[1] N.Levy, et al, Science 329 (2010) 544.

[2] F.Guinea, M. |. Katsnelson and A. K. Geim, Nat. Phys. 6 (2010) 30.

[8] S.Z.Zhu, J. A. Stroscio and T. Li, Phys. Rev. Lett. 115 (2015) 245501.

[4] M. Oliva-Leyva and G. G. Naumis, J. Phys.: Condens. Matter 28 (2016) 025301.
[5] P.Zhaoo et al., https://arxiv.org/abs/2112.11888 [under consideration].

Figures
a - — b1 — b2 - — ¢ —_—
1250 [ t6{Yea =40V 120 Vee=-10V 0 Vee =30V fy=1.878 GHz
1000 5; P=1mw * \ I . 00 1008 p=0.22mW
—_ 8 1 =
750 F 2 < = <300l S < =-20V
< = Vio ) r 1403 iaoo ., zZz BG
“;500 - 5 T = 600| == ’.. . ad |
Sosof fiGHz), o o o +30VI F 5 AR BN 15057 o F T
P son®® -600F . . -100F !
0 /. 80 I
—‘—'—v.--..' .. 0 :
il N IS T 1 e oo, o, Lt WO
0 5 10 15 20 25 30 35 40 5 10 _15 20 25 30 5 10 15 20 25 30 6 4 -2 0 2 4 6
P (mW) P (mW) P (mw) B(T)

Figure 1: (a) Acoustic current measured at the resonance frequency fo of the IDT (inset) for different
gate voltages and SAW powers. (b) Exemplary acoustically induced longitudinal and artificial Hall
voltages in the hole (b1) and electron (b2) regime. (c) Transversal voltage component under an
external magnetic field measured with a regular current superimposed on an acoustic current
(black) shows the complete compensation of Vyxy at finite B. The conventional Hall voltage (blue)
[that measured separately] is shown for comparison.
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