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Abstract

In the context of global artificial intelligence, with the fusion of data science and machine learning,
the field of computational physics will increasingly apply methods from data science and machine
learning to problem-solving. Through data-driven approaches and machine learning algorithms,
computational physics can better handle complex physical phenomena and extract useful infor-
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mation from large datasets. Integrating artificial intelligence into university-level computational
physics education is highly necessary. We primarily focus on three aspects: guiding students to
become familiar with commonly used computational methods in computational physics; training
artificial intelligence to optimize existing computational methods; and fostering international co-
operation to build knowledge-sharing platforms. Through these three aspects, computational phys-
ics can engage in cross-disciplinary collaboration with physics, materials science, chemistry, biol-
ogy, and other fields, jointly addressing complex scientific and engineering problems, and pro-
moting technological innovation and application expansion.

Keywords

Computational Physics, Artificial Intelligence, Computational Methods, Training Artificial
Intelligence, International Cooperation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

THE B R 22 5 o SRNUREA 1058 SCUER, BB iR AN T SN AR AR e ) B2 1) ) 22 B 4]
W SR IL R O BEARR, IR RALEEAT B T A, VRSB, SR B B i
YIBL R Y PLA BT T ) =R AR T %, AR SR R R h P E AT AR A 2], THEYILE
WHFCIER 2, Wik 7 A MYE ., BT, XS AR S A U TH R SR RO
FHORVRL 58 HAth 2R Z [ MARE B A AT IR . X AR B R A BORISEEAEA S 1, AE%
NFA AR MO I BERE A A . SOV T A LR REM PR R, R Rl ER A 20H
SN AR K [3]-[18]. B BERRIIRTE T, MBI A AR I BRI JATE ZO0 T )
B AR R EAL, AE DU AR R A, AR S EL” EEE S ) 5y S
BHEAT S W TE . R RI(E 2024 5, FE I ST B RBIER GRS Y “A2015 TH5EE” , HEAIE TN
BERT LT RGN EA . T A SRS BT 2L S SR, AR TS S
it 5. BRRG SR HEWBE AT R SE[14]. XDl 17 T AR BN
RIEEHKEENE, IR TR BB R TT .

H AT E SN S BRI BUIR 2 9 LU LA T T AR LA AR, bR iH A BT 7 7T 2 18]
BRI SVEAAZR, LRI E AR . w5 ESAEIUH o E BRiT it & M2 WS sl 2 S fit
TFa, T EAREES MR, FRbRBE Tk SRR R, EUES EEBN T RERRE
L RBINLHEANEAR NI SRR BRI AT SRR L, AT B R S m R
BRI S T B R G, S T2 WU AT TR R o B4 RE A R X S v SRR TR S e AR
T, BRTEAR . SRR RS T EG AR LR T, DR et BRI,
HEREE N TR RERI AR, XTSRRI . X BRI IOT . S AR RETT R, B
THENLEOR K GRS, BN =TSR T HA B HES) T B R R . RRSEE S VF
2R AL T I S . Horh SE AR RETHIE AUSAL T BRAT A, HR REER AR rh oAl SR T SRy
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FERTA AR (NASA) T & T Ames F 78 HC G SO X EETH S BT IR B T PR AT AL BE e ) BT
R EET R E SR A T RIS, IR TR AR S SR e . fEAA HRS BE TS
T, FE S E R R SN BT T2 A R B ARSI A, IF HATA R4 28 S RF R A& Pt 2%,
EACRE A REAA T BV I 502 R FE A Pl 1 8

FE T B UL R R U RS TR E AR, BONE N BT AR K E AR, R
PRI FEBRI TS . FEAG A2 O S AT B BCD T S EL I ot . IXSe LM B R B
THEAURL A TR 2ERE,  CARCRMITBE BT AN S 06 58 . — SRF Se A LA 1) [ A E T S A B ATtk L A L s 7 %5,
AT AT FE B RAE [ B B R RIFAR B2 AT o bt o R S e ) BT AR 1 9 e = A B — B2 Tk
BRI THERITT R [15]; MR 5 BRI 1 BT A ) S AR S5 M TR P CALYPSO [16]; Hh [H B2 4%
ARR AR FE S NI 0 RBOR A5 93 1 3l 12 7 i A [17] o [ A E v PR RE T S Tt A 1 & 2t
&, A2 MR RAGBEEEENL, R L KIBEE RO BRI N E L
S, RXHEEVERETHET GOV E TS ERT FUR O 1SR THSERE T AR R, N RS AT
B AL PRI e o TH AR FE Py N SUSIEE AW R . BR T AR SRV ER SR, IR AS Y
MOBRHERR AR ESE, HEAYBEEAEREIR . MBEREE . VIR A5 SUUAER A . U R AR
FORRBETE . 29T AR RIS S5 T T, XA ARk e XUt 1A RIS 2 T8 B S AT TE, HE3h T #5224
TR RE . IRE R m R TN E) T BN A W FRMBE . VP2 REIF R TS A
BERE T AR, JESI AN SO 22 2 5T S B U i FE M 0T, HESET — G R B A B R

2. BRITEMEEA TS RE = TR

BT FE AR B KRR DL, VRN R EUN I T N TR RERI KT = T 48 R A B B
ARHEE, BRI LI LA T

21 ESFERBTRYENERNHESE

VB R, TS ER R B E . Bl DL R R e B T S A B R S B
(IR %5 FEV2 R P16 (Density Functional Theory, DFT), — i T o FEERE T ¥, 2R
TOPFUEER A B ) S50 SRR GE R R R O A 45 8] . 7315 /1% 77 % (Molecular Dynamics,
MD), e ik B AR 0z B 7 FE R AR - A0 2> AR ) B A, B T A R AR KA )
PER L B 15T NS . SRR U7 (Monte Carlo, MC), MC J5 3238 i BE N LI AE FIRE 20 A7 SR 4 R GE )
T, HTEMGIH RS, AN 5. KEHE IE{LE(Tensor Renormalization Group, TRG): TRG =&
— PP TR EE 2 AR RGTH R T, FRE T R ORI RS, BlinE T 2R RS, 3153
P& (Dynamical Mean-Field Theory, DMFT): DMFT ¥ 244 [a] T LU SR A @, )32 BT 70 s B
T RGN, IN&)E - BEEMAE. SiEBS%. KK 7% (Green’s Function Methods):  #% 4k 58 %5
J7E T A B R G UK AS B I N, G0 L S5 R TR et B o 5 R TR AR [ 15T T v
XTI VAR SRS M T . AORMEAD RIS U5, H TIRZH AR g M A 5T, DA S g thph Rk et
7%, SEFMIFEENEE I, R R VAR BRSBTS A TAb e, AR LN ARt
T 2R T BARE, TR R IR . REH WIS, FFAM RN TR iR AL T &
BURSCRR . DR, 1RSI BUNERA 1R S 2 AR SR E W T 7, IRk LR e 2GR FH b By LRk
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HEZE, AT REtL . BARR AT LU LA AT 1) SRR FEIAT THEHEZE: L un Rl B
5 IR G AEME QAN PRI, BA AN R LA T S BEAE S, DU TS I R AR i S 20
2) IRHLER T AR a3 S S Bz R U TIT R HER R AL FF LR A G F L4 7 >)
TIHAWLES 5 21 5 i v, T ORI T A2 S (0 S5 40« M B AR LA o B) sl i R T A -
BT RS (A5 SR SEI AT SEAR), WS TP BB 2 0 IR RUBE TR SRR, D P Tt A 3
[ BHR HEAE AL, IHEAR R B BT IR . 4) RN TR RENERI N W FCE RN TR RETs
AL IR SRR AR R L G55 R UL AE B RETH RIS, O S RO R 2 R G2 15447 A
ISR ORI BB AT i . ISR U7 DR S T B K R R, S TS A HER R . AR
AUEFIPE, R ARE R BUANEARBIH, o g 52 2% (K4 BE ir FEURN S B 52 FH 3 (13 (R 8 R ¢

£ ERFI N TR BENGR CA ERER S, VB R 7 SSBLRAR s A . TS E
BT R 2 AT7 I, WHEREF LR BRSSO TR AE . EBERSTHE YU,
Wi 7B B AERR, WA TR 2 Tah R BT 2R, St SR A AL, &
TEEESE TS BT, 2 R, SREEATZ IR MR SRR 5 AR B DA R ARG 2
FHRBRAFSE . BAFTT A HARAE TR T R B TR AL Vet . Am v A AR 25 5, SEBlH S BN
SRR SR R . BRILZ AN, 30 T EEE AL T FURE A [ R R F B S, LR S R A
ENRITH BB AR BT . XSS T RS T S BT AN B A S AT 1T

23, EFAELREALETE

FATAT DL A A L E PR AVE T H FIAS T &, I BRI RR ORI SRS, ik
RAZFAEAE . WL AR FEARM X AT LI ZBCE R SRR AR R, S E = A )
BERTEG ) RERRTETH E AR, E BRAAE AT DUIE B, s F B A T R R N o
TV RS A BT, BUEENE RS 2R AR AR RE, 5538 T %242 RS E
REJJo DRI TE S 3 1 1) B A AP 7 BT DALk 2 AR S A [R] PR SCAL R 22 R85, B 7R85 SO AS T A& AR (1 B
73, B AN E BRAET o TR R SR B AT R FATHES, Ebs LA IR 2 R R E A,
Eetun: 84k « /R (David P. Landau), fi & it E 4Tk E A 2 — . (eGSR AS
T T B BRI TAE, IR T EANZFERERY J7k[18] [19]. FHER « Wik 75 (Daniel
Stroud), fh7ERERASVIELRIV H IS A & EE AL, M IE R TS AR RGN
T H[20]-[22]. B HLEF] o iR1E(Gregory A. Voth), M7 7 TR 2 R8T A % 245 U
DUk MF R T2 HEMEE R, N TAEY ST YRR Jn AR SRk [23]. 2« AT
(Roland Omnes), AL{EST /)% MTH 5 iR AR J7 AR T B ZETTHR[24] [25] 5% A2 1HHWI S KK
DALt s A2 20 BT AR e Bl BB R B, R XA v LA 8 T 32 5 8 BRI I H ok

AN TR RE =T, REMTEEARRZ R R, W E R AR EE . Hardk
EiHHEHE AR RZ A S, EENNTEYESIR, 7 EEEP ARG RSYHE. gl
VIR AN ST ST, AR U B B A S 28 5T o 1K 3BT — Lo N U AN 5 S R T
FE AR, PR T TS A 2 AN SRR R . LIRS B N e R T SR E T A A AR
2, BBAR W ROKF B — E AT . — S8 KT WA FEA LA AR 247 T A B AT A T
BT, ARATA — e RIS AL W A I RS, TR, X BRI T B AR R KRR . I BTETE
SERRF T, TR RO R B R R . AR, e S A SR s R T S s
R FE R PR TSR B T AT SR T W PRI o 3K T e 2 R A1) A A1 T DK RIASE T R 52 R ASAL 7 THT PRI R 0 R
Jei 1. e, REREAKERTHEYI TN R, (HEAE FIEEEE B Z A0 A . i,
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T AR TR T TR RS 77, R R AU B, B R ARG Ay, B ] AT
BRI A RIS RS R R R, SN R A R K SR F e T,
3. &5

PN TR BEEFALIMNE ST, R BERR AL SIS, T B AUR Ok 2 3
FERE LA AL 27 > (7758 T R RR A o 385 e SRS R DT iR AL & 5 2 S, TS E AT DA
LF AL B R RO BRI S, KRB P I ICE ISR . e s v S B s R e N
e, B, FATATEMEA FIIIBE RIT R BRAL B LR, IR0 2 R0 Bl & RERS HE s TS W B e
AFRERZ B AR S A AF. LU, rTRLEE IR E R, BIR A X AR SAN T k. HUa,
B3 A IR AT S T T, TR RO IO ) A5 IEAE O T SR BT 7T P ) — A
RZ WA AR SR N e R O T R i TR B, (et Tt SmB AR R 550, EiHE
WL SYEEE . MRRLE . AR E A R AT X S 6 1F, IF AR EL S HHENLR . SRR
o NI RS SUSI S P BORBUR S, JERIMR O R I R A A TR ), HEShHOAR BRI 48 e

£ E&WA
Hh o i AR FE AR 5% 9 L I < B B(Z Y 2421).
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