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VoLUME 45, NUMBER 6 PHYSICAL REVIEW LETTERS 11 AuGusT 1980

New Method for High-Accuracy Determination of the Fine-Structure Constant
Based on Quantized Hall Resistance

( K. v. Klltzmg >

PF: sfkafasckes Institut dey Uni

and

G. Dorda
Forschungslabovatovien dev Siemens AG, D-8000 Miinchen, Fedewval Republic of Germany

and

M. Pepper
Cavendish Labovatory, Cambridge CB3OHE, United Kingdom
(Received 30 May 1980)

Measurements of the Hall voltage of a two-dimensional electron gas, realized with a
silicon metal-oxide~semiconductor field-effect transistor, show that the Hall resistance
at particular, experimentally well=defined surface carrier concentrations has fixed values
which depend only on the fine-structure constant and speed of light, and is insensitive to
the geometry of the device. Preliminary data are reported.

PACS numbers: 73.25.+i, 06.20.Jr, T72.20 My, 73.40.Qv
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Yorums 30, NUMBER 18 PHYSICAL REVIEW LETTERS 2 May 1983

Anomalous Quantum Hall Effect: An Incompressible Quantum Fluid
wilh Fractlonally Charged Excitations
R. B. Laughlin

Lawrence Livermere Natfoea! Laboraiory, Priversity of Caflforwie, Lvermore, Califormiac S4550
(Recaived 22 Februacy 1053

Thia Letter preascnis variational ground-state and excited-slale wave inotions which
describe the condenmation of o pao-dimensione] electron gas [mie a new atate of matter.

FACS numbars: 71.45.Nt, 72,20 My, T4.40.Lg

The “i" effect, recontly discoverad by Tsui, siatent with all the experimental facts and ex-
Stormer, and Gossard,® results from the conden- plain the effect. The ground state I8 4 new state
sation of the two-dimensional electron gas in o of matter, a quantum fuid the elementary exei-
Gats-Ga Al __ A= heterostricture inta o now type tations of which, the quasielegtrons and quasi-
of collective ground state. Important experimen- hales, are Mactionally charged. I have verified

tal facts are the following: (1) The eleclirons con- thwe correctneas of these wave functlona for Lhe

VoruvMe 48, NusMBer 77 PHYSICAL REVIEW LETTERS 31 May 1942

Two-Dimensional Magnetotransport in the Extreme Quantum Limit

D. C, Tsul,'* ™ H. L. Stormer,'™ aq@A. C. Gossard >
Bell Faboraloriea, Muvrvay Wi, New Ja¥s
{Racolved & March 1288

A quantized Hall plateau of g, =ikSe?, necomponied By o minimum in ., wos obdscved
at T <5 K in magnetotvammpart of high-mobility, bwo-dimensiongl electrons, when the Low-
aet-energy, spin-polarized Landao level is 4 Lilled. Tha lormatlon of a Wigner solid or
charge-deneity-wave stute with Lriangular symmeley is suggeated as a posslble explana-
tlom,

PACH numbara: T2.20 My, T1.45.-d, 71.40.Lg, 73.80.Fw

in the presence of an intense perpendicular shows a dip at »= 3, which becomes stronger at
magnetic field 5, a system of two-dimensional lower T. For v < §, p, follows an approximately
htt] (2D} electrons ia expected to form a Wigner gol- cxponential Inercase with inveree T, The Hall

id**® at low temperatures (T). In the infinite-B resistivity p__. on the other hand, approaches a
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