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ÐÅÔÅÐÀÒ

Äèïëîìíàÿ ðàáîòà 54 c., 4 ãë., 16 ðèñ., 56 èñòî÷íèêîâ.
ÏÅÐÅÏÓÒÀÍÍÎÅÊÂÀÍÒÎÂÎÅ ÑÎÑÒÎßÍÈÅ, ÊÐÎÑÑ-ÊÅÐÐÎÂÑÊÎÅ

ÂÇÀÈÌÎÄÅÉÑÒÂÈÅ, ÊÂÀÍÒÎÂÎÅÈÇÌÅÐÅÍÈÅ, ÊÂÀÍÒÎÂÛÅÏÎÂÒÎ-
ÐÈÒÅËÈ, ÁÅËËÎÂÑÊÎÅ ÈÇÌÅÐÅÍÈÅ.

Â äàííîé ðàáîòå ïðåäëîæåí ìåòîä ñîçäàíèÿ ïåðåïóòàííûõ ïàð îïòè÷å-
ñêèõ àíàëîãîâ êóáèòîâ è êóòðèòîâ íà áîëüøèõ ðàññòîÿíèÿõ ñ èñïîëüçîâàíèåì
êâàíòîâûõ ïîâòîðèòåëåé. Äëÿ ñîçäàíèÿ èñõîäíûõ ïåðåïóòàííûõ ñîñòîÿíèé íà
ñåãìåíòàõ äëÿ ïðèìåíåíèÿ ïîâòîðèòåëÿìè ïðåäëàãàåòñÿ èñïîëüçîâàòü ñëàáîå
ëîêàëüíîå êðîññ-êåððîâñêîå âçàèìîäåéñòâèå è âåðîÿòíîñòíîå óñèëåíèå ïåðå-
ïóòàííîñòè ïóò¼ì èçìåðåíèÿ.

Ïîêàçàíà ïðèíöèïèàëüíàÿ âîçìîæíîñòü ðåàëèçàöèè áåëëîâñêèõ èçìåðå-
íèé (íåîáõîäèìûõ äëÿ ñîçäàíèÿ ïîâòîðèòåëåé) ïðèìåíèìûõ äëÿ îïòè÷åñêèõ
ñîñòîÿíèé.

Ïðîâåäåí àíàëèç ïðèìåíåíèÿ êâàíòîâûõ ïîâòîðèòåëåé äëÿ ïåðåíîñà ïåðå-
ïóòàííîñòè ñ ñåãìåíòîâ öåïè íà êîíå÷íûå îáúåêòû, ðàçäåë¼ííûå áîëüøèìè
ðàññòîÿíèÿìè. Ïðèâåäåíû îöåíêè ÷àñòîòû óñïåøíîãî ñîçäàíèÿ ïåðåïóòàí-
íûõ ïàð è ïîêàçàíî ïðåèìóùåñòâî ìåòîäà ñ èñïîëüçîâàíèåì ïîâòîðèòåëåé ïî
ñðàâíåíèþ ñ àíàëîãè÷íûìè ìåòîäàìè áåç ïîâòîðèòåëåé.

Diploma thesis 54 p., 4 ch., 16 Fig. 56 sources.
ENTANGLED QUANTUM STATE, CROSS-KERR INTERACTION,

QUANTUM MEASUREMENT, QUANTUM REPEATERS, BELL
MEASUREMENT.

Method for creating entangled pairs of optical analogues of qubits and
qutrits over long distances with quantum repeaters is proposed. Initial genera-
tion of entanglement between repeaters is achieved by using weak local cross-
Kerr interaction and probabilistic entanglement enhancement by measurement.

Fundamental possibility of implementation of Bell measurements (which is
necessary for repeaters realization) applicable for optical states is shown.

Efficiency of using quantum repeaters for entanglement swapping between
chain segments over required long distance is analyzed. The probability of suc-
cessful generation of the entangled pairs is estimated and the advantage of the
repeaters-based protocol is demonstrated.
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Äûïëîìíàÿ ïðàöà 54 c., 4 ãë., 16 ìàë., 56 êðûíiö.
ÏÅÐÀÁËÛÒÀÍÛÊÂÀÍÒÀÂÛÑÒÀÍ, ÊÐÎÑ-ÊÅÐÐÀ�ÑÊÀÅ �ÇÀÅÌÀÄ-

ÇÅßÍÍÅ, ÊÂÀÍÒÀÂÀÅ ÂÛÌßÐÝÍÍÅ, ÊÂÀÍÒÀÂÛß ÏÀ�ÒÀÐÀËÜÍIÊI,
ÁÝËÀ�ÑÊÀÅ ÂÛÌßÐÝÍÍÅ.

Ó äàäçåíàé ïðàöû ïðàïàíàâàíû ìåòàä ñòâàðýííÿ ïåðàáëûòàíûõ ïàð àï-
òû÷íûõ àíàëàãà² êóáèòà² i êóòðûòà² íà âÿëiêiõ àäëåãëàñöÿõ ç âûêàðûñòàí-
íåì êâàíòàâûõ ïà²òàðàëüíiêà². Äëÿ ñòâàðýííÿ ïà÷àòêîâûõ ïåðàáëûòàíûõ
ñòàíà² íà ñåãìåíòàõ äëÿ ïðûìÿíåííÿ ïà²òàðàëüíiêà² ïðàïàíóåööà âûêàðû-
ñòî²âàöü ñëàáîå ëàêàëüíàå êðîñ-êåððà²ñêàå ²çàåìàäçåÿííå i iìàâåðíàñíàå ²ç-
ìàöíåííå ïåðàáëûòàíàñöi, âûêàðûñòî²âàþ÷û âûìÿðýííi.

Ïàêàçàíà ïðûíöûïîâàÿ ìàã÷ûìàñöü ðýàëiçàöûi áýëà²ñêiõ âûìÿðýííÿ² (íåàá-
õîäíûõ äëÿ ñòâàðýííÿ ïà²òàðàëüíiêà²), ÿêiÿ ìîæíà âûêàðûñòî²âàöü äëÿ àï-
òû÷íûõ ñòàíà².

Ïðàâåäçåíû àíàëiç ïðûìÿíåííÿ êâàíòàâûõ ïà²òàðàëüíiêà² äëÿ ïåðàíî-
ñó ïåðàáëûòàíàñöi ç ñåãìåíòà² ëàíöóãà íà êàí÷àòêîâûÿ àá'åêòû, ÿêiÿ çíà-
õîäçÿööà íà âÿëiêiõ àäëåãëàñöÿõ. Ïðûâåäçåíû àöýíêi ÷àñòàòû ïàñïÿõîâàãà
ñòâàðýííÿ ïåðàáëûòàíûõ ïàð i ïàêàçàíà ïåðàâàãà ìåòàäó ç âûêàðûñòàííåì
ïà²òàðàëüíiêà² ó ïàðà²íàííi ç àíàëàãi÷íûìi ìåòàäàìi áåç ïà²òàðàëüíiêà².
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