A3 W2 W HE 3R 2 2 i CH R B MO Vol. 43 No. 2
2017 4£ 6 H Journal of Yanbian University (Natural Science) Jun. 2017

XEHS: 1004-4353(2017)02-0119-06

FHBEEFNEF—T LI
E(S 2 YIREE R A

CHES RSP B WA, 35 bk 55 133002 )

FEE R NS AERR A I R A SRR R T — 2B SC BT P BRI R G JUART AR 7 1. A TR A 300 I R T A ORI
A, T 6 A7 A 2 () v U 32— A W B AR A Bl s DT 3R AT — A i (R LAY AR AL e LA A A 1] e J7 SEAS 75 B2 41 41
B B T L AR R A — 4 SE L AT AR 7 11 A0 A 282, A R b BT AL T S 38 45 B 5 ) A R R s £ (R A 0 ) T TR T
B & R A 7 T BT S e B R L R Ly S ET DA S v R B AR

SRR LTI s AR A s RIS A AR

hESES: 0431 X ERARIRED: A

One-step implementation of an unconventional geometric phase
gate with atoms trapped in coupled cavities

CHEN Dongdong, ZHU Aidong”
( Department of Physics, College of Science s Yanbian University s Yanji 133002, China )

Abstract: A one-step scheme is proposed for implementing a two qubit unconventional geometric phase gate
with two three-level atomic separately trapped in two coupled cavities. During the gate operation, the two at-
oms undergo no transitions, while the cavity modes are displaced along a closed path in the phase space. In
this way, an unconventional geometric phase is obtained conditioned on the atomic states with a high fidelity.
Since no additional single-qubit operation is required, the geometric phase gate is constructed only by one step,
which greatly simplifies the experimental implementation. Moreover, the atomic spontaneous emission is ef-
fectively suppressed due to large detuning, which makes the scheme robust against decoherence. The numeri-
cal simulation shows that a high fidelity can be achieved.
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