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Phase Matching in Quantum Searching and the Improved
Grover Algorithm’

LONG Gui-lu, LI Yan-song, XIAO Li , TU Chang-cun, SUN Yang
( Department of Physics, Tsinghua University, Beijing 100084, China)
( Key Laboratory For Quantum Information and Measurements, MOE, Beijing 100084, China)

Abstract. We briefly introduced some of our recent work related to the phase inatching condition in quan-
tum searching algorithms and the improved Grover algorithm., When one replaces the two phase inversions
in the Grover algorithm with arbitrary phase rotations, the modified algorithm usually fails in searching
the marked state unless a phase matching condition is satisfied between the two phases. The Grover algo-
rithm is not 100%4 in success rate, an improved Grover algorithm with zero-failure rate is given by repla-
cing the phase inversions with angles that depends on the size of the database. Other aspects of the Grover
algorithm such as the SO(3) picture of quantum searching, the dominant gate imperfections in the Grover

algorithm are also mentioned.
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