lMepenymeoieaHue homoHO8 U KBAHMOBAA C653b HA 6OAbLWUX PACCMOAHUAX

AHTOH Llennnnrep
BeHcKuit yHuBepcuTeT n ABcTpuiickaa Akagemua Hayk

B 1935 r. AnbbepT dNHWTENH, Bopuc NMogonbckmin n HataH PoseH (3MP) nokasanu, 4To B
HEeKOTOpPbIX [ABYCOCTaBHbIX KBAaHTOBbIX COCTOAHWUAX BO3MOMNHbI KOppenaunu, KoTtopble
npoTuBopeYaT onpegeneHHbIM NPeanoNoXKeHUAM O peannsme U NOKanbHOCTU. OnA Takux
COCTOAHMM dpBUH LipeanHrep BBEN MOHATME KBAHTOBOW nepenyTaHHOCTWU. [)KOH benn B
1964 r. nNpoaemMOHCTpMpOBaa, 4TO OTAeNbHble npeacKas’aHWA 3TOro  JIOKA/IbHOIo
PeannCTUYHOro MNoAX0oAa HAxoAATCA B MPOTMBOPEYMM C NpeacKa3saHWAMM KBAHTOBOM
MeXaHUKW.

B nekuun A 06pVICVIO nonoxeHume Aen B 3KCNepmmeHTax B aTOol obnactu B HacTtoAuwee
BpemA, caenaB akKUEeHT Ha 3KCnepMmMmeHTax C NoNApU3aLlMOHHO-NepenyTaHHbIMU (bOTOHaMM.
XOTA OCHOBHble MNPOTUBOPEYUNA B OTAEJIbHbIX IKCNEepuMeHTax 6b1nn pa3peleHbl, BCe XKe
IKCNEPUMEHT, pa3peLuarou.|,m71 BCe nNpoTmeBopeymna ele npeactounT caenatb.

KaK pe3ynbTaT 3TUX 3KCNEPMMEHTOB, KBaHTOBOE MepenyTbiBaHWE Ha BONbLIMX PACCTOAHUAX
caenano BO3MOMKHbIM CO34aHMe HOBbIX crnocobos nepegayn WHPOpPMaUUKM, BKAKOYaA
KBAHTOBYIO TenenopTauuio, obMeH nepenyTaHHOCTbIO WM KBaHTOBYH Kpuntorpaduto. B
NNeKUMM A pacCKaXKy O HEKOTOPbIX HeAaBHMX SKCMEePUMEHTaX, BbINMOJHEHHbIX Ha KaHapcKux
OCTpOBax M B BeHe, BKAOYAA IKCNEPMMEHTbI NO 0BbMeHy nepenyTaHHOCTbIO, KBAHTOBYIO
CBA3b C UCNO/b30BaHMEM andaBUTOB M3 MHOTUX BYKB U GHZ-cocTOAHUN.
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In 1935, Albert Einstein, Boris Podolsky and Nathan Rosen (EPR) showed
that some two-system quantum states provide predictions for correlations
which are in conflict with specific assumptions about realism and locality.
For such states, Erwin Schrodinger introduced the notion of entanglement.
John Bell in 1964 demonstrated that certain predictions of such a local
realist viewpoint are in conflict with the predictions of quantum mechanics.

In the talk, I will discuss the current experimental situation, focusing on
polarization-entangled photons. While all essential loopholes have been
closed in individual experiments, a final definitive experiment closing all
loopholes at once is still to be performed.

As a consequence of these experiments, long-distance quantum
entanglement has provided new ways of communication, including
guantum  teleportation, entanglement swapping and quantum
cryptography. In the talk, | will mention some of the recent experiments on
the Canary lIslands and in Vienna. These will include entanglement
swapping, communication with higher alphabets and GHZ states.
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