R IRT L

0 L RTH TR S

T email: mszhan@apm.ac.cn
E.g ED%EI_‘_:T DOI: 10.7693/w120220203
(hEREEBERE RN R R SEAR QP Bk 5 Ao E 5 R A sk
L 430071)

Ultracold single atom and molecule arrays
ZHAN Ming-Sheng’

( State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics, Innovation
Academy for Precision Measurement Science and Technology, Chinese Academy of Sciences,
Wuhan 430071, China )

WOE DCRIVROCHHNARR T SO T AT RO I T
BRI T T AR R T UG T4 AR B B 2 RS T4 TR,
RO AR TSR T S TR T RS, b SRR SR R AR B A
A SRR AR TR T AR RS, SRR TRTA, BT THA
BHITR, M TRORIT . SR TSI P 507 T TSR A BT
S ARRIES A, I RRIE, BB 5T U AR R Rt
TR,

R AT, WETAHT, BAE, W, BT

Abstract Trapping single atoms with optical tweezers, cooling the atoms to the ground
state to form ultracold atoms, coherently controlling them to form single ultracold molecules, then
rearranging them into a rich and diverse array of ultracold single atoms and molecules, all of these
steps create a precise and coherently controllable multi-particle quantum system, and provide a rare
quantum platform for a variety of frontier scientific research and technology development. This
article reviews the latest progress in the study of ultracold single atom and molecule arrays. Recent
results on high fidelity control of quantum states of single atoms, heteronuclear quantum
entanglement, coherent control of atom-molecule states, coherent formation of a single molecule,
and deterministic preparation of heteronuclear atom arrays are outlined. The future prospects in
many-body physics, ultracold chemistry, precision measurement, quantum simulation and quantum
computation are presented.
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