Possible observation of Berry phase in Aharonov-Bohm rings of InGaAs
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Distinct beating patterns superimposed on the Aharonov-Bohm oscillations are observed over a wide
range of magnetic fields, up to 0.7 Tesla at the relatively high temperature of 1.5 K in the two-
dimensional electron gas formed in InGaAs/AlInAs heterostructures (see Fig. 1 below). The possibility
that these beats are due to the interplay between the Aharonov-Bohm and Berry phases, different for
electrons of opposite spins in the presence of strong spin-orbit and Zeeman interactions in ring
geometries, is carefully investigated. Although the proposed mechanism cannot be ruled out, it is
possible that the observed modulation is due to the existence of a few geometrically different electronic
paths within the ring's width.

-0.4 -0.2 0 0.2 0.4 0.6
B (Tesla)
R 20 (D) - . r . 1
S 0 fwWl*Wv%“ﬂJ“w.fu“qf\fIJ‘uﬂJWM‘w“I,“hfu“rJMJUWU\'WWM‘J’WNu"w

0.18 0.2 022 024 026 028 03
B (Tesla)

Fig. 1. (a) Magnetoresistance of an Aharonov-Bohm ring at 1.5 K, in wide range of magnetic field, up to
B = 0.7 T; (b) The same in a narrow field range around B =0.25 T.



