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Plan général des 3 séances

I. Phénoménes d’oscillations quantiques en physique des
particules.

II. Intrication et non-localité en mécanique quantique.

III. Information quantique : cryptographie, clonage et
téléportation.
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Oscillation des neutrinos

First Results from KamLAND: Evidence for Reactor Antineutrino Disappearance
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FIG. 4 (color). The ratio of measured to expected 7, flux
from reactor experiments [15]. The solid circle is the
KamLAND result plotted at a flux-weighted average distance
of ~180 km. The shaded region indicates the range of flux
predictions corresponding to the 95% C.L. LMA region from a
global analysis of the solar neutrino data [16]. The dotted
curve, sin?20 = 0.833 and Am? = 5.5 X 107% eV?2 [16], is rep-
resentative of a best-fit LM A prediction and the dashed curve is
expected for no oscillations.
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Oscillation des mésons neutres étranges

Fit residuols.

7o is 20
Neutral—kaon decay time [rg]

FIGURE 1 - Figure d’aprés CPLEAR collaboration, Phys. Lett. 444B (1998) 38. L'axe

B z 0% . ) o
entima i des abscisses est gradué en unités de 7s.
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Expérience d’Aspect (1982)

0-2-0

‘VOLUME 49, NUMBER 2 PHYSICAL REVIEW LETTERS 12 Jury 1982

Experimental Realization of Einstein-Podolsky-Rosen- Bohm Gedankenexperiment:
A New Violation of Bell’s Inequalities

Alain Aspect, Philippe Grangier, and Gérard Roger
Institut ' Optique Théorique et Appliquée, Labovatoire associé au Centre National de la Recherche Scientifique,
Université Pavis -Sud, F-91406 Orsay, France
(Received 30 December 1981)

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

1

-1

FIG. 1. Einstein-Podolsky-Rosen-Bohm gedankenex-
peviment. Two-spin-3 particles (or photons) in a sing-
let state (or similar) separate. The spin components
(or linear polarizations) of 1 and 2 are measured along
% and b. Quantum mechanics predicts strong correla-
tions between these measurements.

Intrication et non-localité :
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Expérience d’Aspect (1982)

38 60 s@

FIG. 3. Correlation of polarizations as a function of
the relative angle of the polarimeters. The indicated
errors are *2 standard deviations. The dotted curve
is not a fit to the data, but quantum mechanical pre-
dictions for the actual experiment. For ideal polar-
izers, the curve would reach the values +1.

Sexp = 2.697 £ 0.015
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Non-localité quantique sur ~ 10 km !

'VOLUME 81, NUMBER 17 PHYSICAL REVIEW LETTERS 26 OCTOBER 1998

Violation of Bell Inequalities by Photons More Than 10 km Apart

W. Tittel,* J. Brendel, H. Zbinden, and N. Gisin
Group of Applied Physics, University of Geneva, 20, Rue de I'Ecole de Médecine, CH-1211 Geneva 4, Switzerland
(Received 10 June 1998)
A Franson-type test of Bell inequalities by photons 10.9 km apart is presented. Encrgy-time entangled
photon pairs are measured using two-channel analyzers, leading to a violation of the inequalities by

16 standard deviations without subtracting accidental them, a
interference visibility of 95.5% is observed, demonstrating that distances up to 10 km have no significant
effect on This sets quantum with photon pairs as a practical competitor to

the schemes based on weak pulses.  [S0031-9007(98)07478-X]
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FIG. I. Setup for experiment 1. See text for detailed
description.
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Expérience de Zeilinger (1997)
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Experimental quantum
teleportation
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Figure 4 Experimental results. Measured three-fold coincidence rates difif2
(-45°) and d2f1f2 (+45°) in the case that the photon state to be teleported is
polarized at +45° (a and b) or at—45° (¢ and d). The coincidence rates are plotted as
function of the delay between the arrival of photon 1and 2 at Alice’s bean splitter
(see Fig. 1b). The three-fold coincidence rates are plotied after subtracting the
spurious three-fold contribution (see text). These data, compared with Fig. 3,
together with similar ones for other polarizations (Table 1) confirm teleportation
for an arbitrary state.
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Téléportation entre les iles Canaries (2012)
Zeilinger et al., Nature, 489-269, 2019

La Palma

Quantum channel

LETTER

Quantum teleportation over 143 kilometres using
active feed-forward
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Classical feed-forward channel

Information quantique :

State fidelity

Tenerife
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