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Quantum Computation

David P. DiVincenzo
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Fig. 2. The action of the two-qubit XOR gate.

The XOR protocol is very closely related
to procedures invented long ago in the field
of resonance spectroscopies (13). In 1956,
Feher introduced a procedure for polariza-
tion transfer in electron-nucleus double res-

onance (ENDOR), which contains the
XOR protocol just discussed.

for many purposes in
physics, chemistry, and biology, it is highly
desirable to move the spin state of an elec-
tron onto a nearby nucleus. The fact that
this procedure also performs an interesting
logical function, XOR, was not previously
noted by ENDOR spectroscopists.

Science 270, 255 (1995) DiVincenzo



Method of Polarizing Nuclei in
Paramagnetic Substances

G. FEHER

Bell Telephone Laboratories, Murray Hill, New Jersey
(Received May 31, 1956)

VERHAUSER! has shown that a saturation of the
electron spin resonance leads to a large enhance-
ment of the nuclear polarization. A necessary condition
for this enhancement is that the nuclei relax via the
electrons whose resonance is being saturated.

The scheme proposed in this paper, applicable to
substances which show a resolved hyperfine structure,
places no requirements on the detailed relaxation
mechanism of either the electron or the nucleus. It
requires, however, that one sweep through a certain
fraction of the external magnetic field in a time short
compared to either relaxation time.

G. Feher (OR.A. Icaacson)

Electron Nuclear DOuble Resonance

Phys. Rev. 103, 500 (1956) Feher



Polarization of Phosphorus Nuclei
in Silicon
G. FEuer AnD E. A. GERE

Bell Telephone Laboratories, Murray Hill, New Jersey
(Received May 31, 1956)

N the preceding Letter a scheme for polarizing
nuclei was described. This Letter deals with the
experimental verification of the scheme.

Electron Nuclear DOuble Resonance

Phys. Rev. 103, 501 (1956) Feher & Gere



Polarization of Phosphorus Nuclei
in Silicon
G. FEuer AnD E. A. GERE

Bell Telephone Laboratories, Murray Hill, New Jersey
(Received May 31, 1956)
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Room-Temperature Quantum Bit
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Single-shot readout of an electron spin in silicon

Andrea Morello', Jarryd J. Pla', Floris A. Zwanenburg', Kok W. Chan', Kuan Y. Tan', Hans Huebl't, Mikko Métténen"*,
Christopher D. Nugroho'f, Changyi Yang”, Jessica A. van Donkelaar?, Andrew D. C. Alves®, David N. Jamieson®,
Christopher C. Escott!, Lloyd C. L. Hollenberg?, Robert G. Clark't & Andrew S. Dzurak’
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A single-atom electron spin qubit in silicon
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An addressable quantum dot qubit with
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