© 68 - FRENE., EFTESEFHERER 20255 45k F S

il
il

doi: 10.11823/j.issn.1674-5795.2025.05.07

"X Grover EFITEHRHRERI K

RARAR T, FRAEZE', RGBT, B!, FTlEH, FH', LR’
(LB I AF HENERE, T BTL 710129;
2 EEEEAEEESZLE, W) R 6100415 3. FEMZAE FEFKE, JLE 100081)

i E: VRRETHAAETETENNA, BHT2EZEFSEN) X Grover  F1T% 5§ 2 % Grover
EFATE. AR THNRENGABEATES BN XTNE, BRI TEHNSBEETFAAENTNER, K
RATEENEMNEEESHZEANREOHAEN AL ETSTNUEAS BTN RES A ENH — 3k, 3
—FPBRETARREFTEZNBMELA, BT T Crover B TAT AW LI LI F £, 3R T Grover & TAT A #
T EFRAG A, HH Grover EFATEM TELAGHELR ., HIHTFRANEUARASENBZEEAEER
Xo ARRRABDEFATEGELAERALBRRET H A Z#,

KEW: EFAT4E; RE; Grover R XBME; BEAEE; H%E; MELA; TENLA

FESES: TBY; 0413; TP212  XEAHRER: A XEHS: 1674-5795 (2025) 05-0068-11

Cluster phenomenon in generalized Grover’s quantum walks
ZHANG Weiwei'", CHEN Zuowei', ZHAO Wei*, YANG Beiya', JIA Hengyue’, PAN Wei', SHI Haobin'
(1. School of Computer Science, Northwestern Polytechnical University, Xi’an 710129, China;

2. National Key Laboratory of Security Communication, Chengdu 610041, China;

3. School of Information, Central University of Finance and Economics, Beijing 100081, China)

Abstract: To explore the application of quantum walks in metrology, generalized Grover quantum walks and step-
wise Grover quantum walks with arbitrary control parameters are proposed. The correlation between the corresponding
clustering phenomena and the model’s adjustable parameters were studied. The role of control parameters in the evolution
of quantum walks was analyzed, revealing a clustering phenomenon based on control parameters: the evolution speed of
the walker shows consistency with the entanglement between its coin space and position space. Further investigation into
the probability distribution of the walker in different clusters shows that the probability distributions in each cluster ex-
hibit different characteristics. In some clusters, the distribution tends to be concentrated, while in others, it is more dis-
persed. The experimental implementation of Grover quantum walks is discussed, and the applications of Grover quantum
walks in metrology are addressed, highlighting their significance in achieving high-precision sensing, topological order
measurement, and enhanced state tomography efficiency. The research findings provide strong support for the develop-

ment of quantum walk-based information processing technologies.
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