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Fig. 3. Electron-optical diagram of the interference experiment.
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Wave-particle duality
of Gz, molecules

NATURE | VOL 401 | 14 OCTOBER 1999|p Vos-Andreae, Claudia Keller,
Gerbrand van der Zouw & Anton Zeilinger

NATURE | VOL 401 | 14 OCTOBER 1999

Institut fiir Experimentalphysik, Universitidt Wien, Boltzmanngasse 5,
A-1090"
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Laser Figure 2 Interference pattern produced by Cgg molecules. a, Experimental recording
(open circles) and fit using Kirchhoff diffraction theory (continuous ling). The expected
zeroth and first-order maxima can be clearly seen. Details of the theory are disCussed in
the text. b, The malecular beam profile without the grating in the path of the molecules.
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VOLUME 91. NUMBER 9 PHYSICAL REVIEW LETTERS 29 AUGUST 2003

Wave Nature of Biomolecules and Fluorofullerenes

Lucia Hackermiiller, Stefan Uttenthaler, Klaus Hornberger, Elisabeth Reiger, Bjorn Brezger.*
Anton Zeilinger, and Markus Arndt
Institut fiur Experimentalphysik, Universitdt Wien, Boltzmanngasse 5, A-1090 Wien, Austria’
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FIG. 1. 3D structure of tetraphenylporphyrin (TPP)
CyHygNy (left) and the fluorofullerene CgyFyg (right) [10]. 255 " 480 465 470 475 480 485
TPP (m = 614 amu) is composed of four tilted phenyl rings N ]
attached to a planar porphyrin structure. The fluorofullerene position of 3rd grating (um)
(m = 1632 amu) is a deformed Cg, cage surrounded by a shell
of 48 fluorine atoms. Only an isomer with D5 symmetry is FIG. 4. Quantum interference fringes of Cg,F,5. The beam
drawn here. has a mean velocity of v,, = 105m/s and a velocity spread

(FWHM) of Av/v,, = 20%. To obtain this pattern, 14 scans
with the lowest noise were selected and summed after sub-
tracting the individually measured background (see text). The
observed interference contrast of 27% lies significantly above
the value of 12% expected by a classical model. 7
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Experimental Realization of Einstein-Podolsky-Rosen- Bohm Gedankenexperiment:
A New Violation of Bell’s Inequalities

Alain Aspect, Philippe Grangier, and Gérard Roger
Institut d’Optique Théovique el Appliquée, Labovaloive assoeié au Centve National de la Rechevche Scientifique,
Université Payis Sud, F-91406 Orsay, France
(Received 30 December 1981)

The linear-polarization correlation of pairs of photons emitted in a radiative cascade of
caleium has been measured. The new experimental scheme, using two-channel polarizers
(i.e., optical analogs of Stern-Gerlach filters), is a straightforward transposition of Ein-
stein- Podolsky-Rosen-Bohm gedankenexperiment. The present results, in excellent
agreement with the quantum mechanical predictions, lead to the greatest violation of gen-
eralized Bell’s inequalities ever achieved.

FOURFOLD COINCIDENCE
MONITORING

FIG. 2. Timing experiment with optical switches.
Each switching device (C;, Cyy) is followed by two po-
larizers in two different orientations. Each combina-
tion is equivalent to a polarizer switched fast between
two orientations. 14
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OpenQASM 2.0

Openin Quantum Lab
OPENQASM 2.0;
greg q[2];
creg c[2];

h gq[il;
cx q[1l,qlel;
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include "geliba.

measure g[@] ->
measure g[l] -=

inc";

clel;
cl1];
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