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Abstract With the rapid advance of artificial intelligence, its integration with physical
modeling has introduced revolutionary tools for scientific research at the microscopic scale.
This paper delineates the development from the approximate solutions of quantum mechanics
based on the Schrédinger equation to the emergence of the large atomic model (LAM), with
particular emphasis on the application of machine learning in atomic-scale simulations. The
theoretical foundations underlying the synergy between artificial intelligence and physical
modeling are first discussed. This is followed by a comprehensive analysis of the
implementation methodologies for this integration in atomic-scale simulations, including the
construction and training strategies of machine learning models. Next, the critical roles of data
accumulation, software tools, and engineering infrastructure in propelling advancements in this
domain are examined. The potential impact of LAM on future scientific research and industrial
applications is also envisioned. Through sustained technological innovation and interdisciplinary

collaboration, it is anticipated that LAM will significantly contribute to many fields, including
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materials science, chemical engineering, and biotechnology, thereby ushering in a new era of

development in basic research and applications.
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FEUCHER b, E4niE S A s i AR B
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(large language model, LLM)FJIEL: —#E, JR 1
FEART R GACAR R E AR L KR 124 (large
atom model, LAM)AYH B A A HE,

ARG, KRR E AR . — R
ma, KRB ARREE TR A ERIR,
FCUNZAHRS J 1 2 5 0 b S8 58 A (scaling law)™,  H.
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fEEE ST,
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tial attention-2)™ 5 B TR R FE 4N & 4 Fros . M
YT B ARIE S AP USRI A B 2 0
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NPT,
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BRIV ERAY 2 IR . X R - A X
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Z AL 55 VI ZR (multi-task training) A I ZRE. H 5k
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ft. DPA-2fEL#P IS4 T ESS P JRIL T A%
WHZALRE S « AHEL AR, W ZRAE R AT DL
M 1—=3 2 A EAR 5 B FIAE IZRAE B, X
WA T 55 75 S A7 B3 BETZ bR AR 22 T 3T 4
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