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PAEsk, KANE S (Large Language Models, LLMs ), tFR “FRIEFHEAY” wf “FAEAR ) DU
BT B R e, O RHAERE (A4S) SUSMBFR BTiT . 8 BRI, Bl2E8 e (Al4S)
IR RERCR B AR b T/ VRN O AR A% O 3T T H 5L 80 [ 2R 1 = A0 2E (Natural
Language Processing, NLP) BE7J, 1E3CAMZE . fndd SRV FIE R AT AR 55 h 3R BT (0. 1
PERER ISR T, RARBNE SRS, O HES M S AN i S BRInl e 3 2h sl )

Bt RHE R SEOR IS RIS, FESC BN IOIE . A PR A 2R M g iy i HE
BT TR A AR . ek, BEE REIIBORTE ARy . pRRk: L 8o e
Py 5 R SR IR RE R 2 R P TR AL HT, AT ORISRl A BR S RS I 22
DIRZIE R L), AR TALGE LA Bl ARy SR gh KA AL A S| SO ) s, ABiFoE SR 4
AL BER B BN BT 5 1 R B RS SR IR G, POl

PSS SCRTT U © B R SR A5 e i B BATT e sl SC B AR I I O Th 45
R BIMETERSOSE SRR U7 ZERF AR (AI4S) 15N, KBARLRY N HIFE iz H.
ML, ARGES) TR s ST Ry & 18 TR, AR SCE i R Ge i RS 3 0RO STk
PRl 2 RS T ATHESE , SO R RIS fl 2 B T v i 5 | 2 1) 27 R A8 SR a4 S5
FHEL, BINPFAERE (AI4S) RIEEIHWIA R RS R B P B S R 5 SR 5 1

1 HBXHAR
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[P CT BRI BFGE, —Jr T KBRS B R (AL4S) TPROSCREEN, 57T
DU A T AR 2 ST P O SRR . K IE BRI A (A4S ) RIS |, bl
FHIRREAR G, HEsh IR it A ) B AR IR B ik R, R (e
PERFEAE (AIS), HTEGVECHZ BN (LLMs ). S50 0 B HUE T BORY i RO BB
GO TE OV AR TS A SR, AT 0 SR S BRI AR T, R
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MR ITE . BT RIS SRR RS S H 250, REBLH fieshos A gt
WL RS R BB IR, T CRE—r R s, R
G AT ISR TP AT . DA S X . IR %) B P A
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2.2 HIERRESTE

4 Web of Science (WoS) #.0& EAE W EHE IR, 454 Large Language Models, LLMs 55 ] %
WKW, AR R R T, SR RAH “ TS= (large language model* ) OR TS=
(LLM*)”, FIFGEBAT <+ " LIS large language model 7 BYZ R ({lmodels, modeling %)
Ko “LIM” MCHRE 1 B (40 LLMs, LLM-based % ), SCRYZERUVBR THF5EI S0, LM
1] 2 2838 i 3CHik.

TEE B R b, DU SCHRTE WoS KUdi 5 7 B9 “Research Area” {5 B A g 7 B} 73 24K
i 20, SHOAMGICR 1), BENS I L a SRR RO R Rk . R Bee L A
27 WHEE I ERRL NS . IR WoS Y “Research Area” JrZSFIFER AR Z A0 255,
KPR Z [T N TS . WoS #%0- B8R Hh O T RAAL = U AT 5318 SOy "2 RHE B3R & 147 4>
“Research Area” 7328, MG /NSIEAIARAHSCH) 73264t 38 4>, M =R G R (&2),

fe CHEMISTRY, BIOCHEMISTRY MOLECULAR BIOLOGY
bR MATERTALS SCIENCE

Yy PHYSICS

ey MATHEMATICS

- GEOLOGY, OCEANOGRAPHY, PHYSICAL GEOGRAPHY, GEOGRAPHY,
HEREL# PALEONTOLOGY

PARASITOLOGY, MARINE FRESHWATER BIOLOGY, BEHAVIORAL SCIENCES,
PHARMACOLOGY PHARMACY, GENETICS HEREDITY, EVOLUTIONARY
BIOLOGY, MICROBIOLOGY, PLANT SCIENCES, FOOD SCIENCE
TECHNOLOGY, INFECTIOUS DISEASES, BIOPHYSICS, SUBSTANCE ABUSE,
IMMUNOLOGY, BIODIVERSITY CONSERVATION, RHEUMATOLOGY,
EMERGENCY MEDICINE, VETERINARY SCIENCES, RESPIRATORY SYSTEM,
MEDICAL ETHICS, DEMOGRAPHY, ZOOLOGY, CRYSTALLOGRAPHY,
DERMATOLOGY, ANESTHESIOLOGY, FORESTRY, PATHOLOGY,

X HEMATOLOGY, REPRODUCTIVE BIOLOGY, BIOCHEMISTRY MOLECULAR
FEATREE BIOLOGY, PALEONTOLOGY

B2 ZFRBREXE

A FRZE RS C R, 16 2 2838 R SCHkrhy, VCRCH| iR SSebal # Rl SOk I 5291 7. %
PTG A )5 2 N W 07 T HEA T SCRREGIE, —JeHRBRHRS . AR . EEE R i
FRBK ARSI (INREELEE . BREURE L OREdGE . B B (B ) RSk,
SR SCHRBRRE . ECRIOCHET, IR AT ST T 2R, ZRERAS ZORIY 853 F 3Tk
J5 . FERPER A ORI T 4438 i o AR EERERES B B LA BRI E R 2482 F SCHR Bl
FHEE SCHRARHE SR

AT R TR SRR T TR VR, e, ORI y SCERAR A, DB R] A4
AR, IR CHE R . AR U B B D S SOk e, DRAIERE e 8 5 — 3L
P, HR, RAAKIE S AP T E NLTK ( Natural Language Toolkit ) X1 BHEEF T/ R ACHE, FF
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4 25 NUTK SLBLI03 3R PR 6 U050 56t BT SURARAE I8 i NG, Woatt— 2B —
SRk . EWRIEXIUA, SR TR, SRR T I — L
B, MR R R B AR R

2.3 BRI

IS A R L B RHIR 2 LR 7). BRI R R, RN RS
SR A T . SHERTE SRS TR R/, U A, BN 1. 2547 w i sl
TR i RERLf, A BN w . ZERCIERN L, MIEE R U Z G, Forfr, N 2
WA, BRI, WRREES. K EER i 52O R LR, 5Ty
AT (1) B

4,434, (1)

ij
J=1

.MZ

k=

J

X (1), kMO, BRSPS HAARH SO R E . B w, IR, £
BBt i 2R j Z A58 SRl G R R . AL B8 R AR bR . TR AT SR 32 7
WS SEERN AR AL SR

2.4 EEHARIAGE

K BERTopic [20-30) 3= JBUSE R X} FEhll =4 058 SO RHE A SCR AT 0] . 54 LDA £
RUEAIAI L, BERTopic B8 H shfi e EAUE R, FL7EIR M) OC R ANE A5 B0 H EEF LDA, TiE
FHT RS SO AR -2 RO S SO B BE. B, ORI AR BEFI A BERT
BRALYG SOAR S A Rl it . HLk, SCRY R Bl UMAP AR = 4 i A B AT 4, JF:
B HDBSCAN B354 43 18 SCAHI W SCRY R RE . JJm, ERERAER B ] e~TF-IDF JriEfitit
TF-IDF £, DAPPAR A 200 rPinl i A AR, ) FH e R 320 B AH DG 5 s DR 1 e B AR 3 45 F2
57 IR b

K A ) BERTopic & MU AL S E B BT, 55—, SCAR I ABRIEH “all-MiniLM-
L6-v2" 131 FIEPE V2 W BB SCSCAR R AL 13431, 55 PhRik UMAP, K852 5 44k
( n_components ) & & & 2, Bl UMAP BB B Y ORI AR R RYE R dias /] 360 PRAY 5
5 RUZ RIS A XA AP E B i . SR/ INIE B 2 (min_dist) MUERIARY 0.1 FEIR % 0.05, LASEH
RS AR 17, 45 =, 257701 HDBSCAN 138) ) S5 /NERZEIIAL (min_cluster_size )
FEH 100 [, H R/ NEEAKL (min_samples ) B2 R 15, 5300, FBHREL, K FHE (n_
topics ) E A “auto” HixX, BERTopic BIEISARIERASLE R [ shia B A BUE G 1Y 32 Bk 122,

2.5 BLERBGE

CRAaa H R EE . U ) N G B A RR, A B RO UL A 45 48 R AL
L IR IBAS R FETR LR G R AR, BRIORE RS A

A S T Y R SCRY AR A T M, Sl SRR SRR 1Y)
Hefkf it HHEIrEmAR (2) Fs:
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=4 (2)
m

A (2) W, LIRS A TR R, m R ESCHRECE, n S A R SR

2R SCHR B B B R4 5 0 7 ) GRSk 2802 UV 8 B i) 2 e HL A7 56 1
AR RE 170, Syl O 32 RISCHR B R e 45 R T4, R - 2 5 | B FP- 34 2 e b7
Al ) AR RE o R I a2 12 32 SRk %) 1 | e ok DAL SOk B i 2 SRk i it . 3
BB A (3) Fis:

¢ =1 (3)

X (3) W, CFRH AT ERLNTT, ¢, FmH j A EP S i 3G 8158,
R A R SRR

SRR RE i WIS FE A A SCRIR Y ST 8 R DA% R RO SRR . 15T
EA (4) PR

)11
>4,
— i=1

n;

D,

, (4)
R (4) D FORE ALY B, 4 FoRE ) AW R R TR, »
W j A SRR SCHRECH .
G, AT NG A R SR 1, R C MERDCENE D BEJR,
TR R . RO A R TE B OR T w . w wy, DR B
SIS A b —— R 1, HSONEIAR (5) B

H,=w,xI,+w.xC, +w,xD, (5)
WKIBRLR AR bR 3B H ARPUNAS A Br By G 0, CR AR E T E R 2 RA

RE AR

3 RS

3.1 EiFRIZHEST
MRPGIER R ESCRR R AL G R, MR — D S EABHAER:, Pt A I ISRl =~ 52
s, i i AR A R FE il A R S (3,
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3 EitSRRHE

1EE 3, A3 BRI AR S A — el B 5 1], B9 B S Wi kil =
J7 1) B SCHR A, [RIIIGHRG , SCBREICRE B2 . [RIIR] A e X Fon Sl 2 RHE I S SO &R, T4
5% G BE AR AN SR~ RAT B SCRRBCE, s, JERLA RS U BB 2 . A Rl )
RIEEH R SRR, AL e S . MPRRL SR . MR S e Z AR S SO RO .
F, AT =, AR Wy AR = 2RI S R AR AT ST T ) P I
o, BZ R T R RIS G R R . XAV T =28 R 4 . TNk &R
R ERE BERE, Rl R AR RRRET | 07 S S B T A5 B S LA, R A
TR TAEBERIREE G 5ONE TR AR E R . AN, ARk BRI SS REC EY) . AREL
ZF, HERPREAEes S HARSE R A R S, s HAE YT b AR A SE e X BE Sk
Tl F R S8 A RTRACAR BE , 487s 1 KRR = IR 1 AR Rl 5 83, SR e P o4
HEENSH

3.2 BEFRIRREES

iz J1] BERTopic fERI B HEAT TR, JLPURI A T8, R T iR SR N2
FANFIEFE T s, 3 5 BONAS F28 b i BARSRPERY AT 10 20 2800 (&1 4)

TEE] 4 v, US4 A4S RG0SRk R 2 /D AT R R HES . R B SO S T S
FERT AT R SCIRECR e %, T “FRALDRAT S I ZsAGI T Y SRR R f b \AS Ry
ST 1 2R R S, AR AR 2GR MRS . A RS AT
T ORI S e B B N, IR R TR A A S BORTE Bl 2 RS P A E A
Mo Ho, “FE A BRI -5 B A7 R AL 5 i SCRR B 2 i doh B . % R
R4 EAURIEISE “protein” “sequence” “gene” “analysis” “methods” “prediction” “results” “biological” “gen
ome” “molecular”, AFSEIRFE TG KBAIEARYE = 85 1 BP9 S0 A ERa v, DATR AR RE R 3%
BEIBLH B G2 R AE P BRI R SR . BEAh, AR SRR AR R S By
fit” MR SR CHURS KRBT “PORIRYT S S T T A e AR A
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“EAARS S AN E RS R, BB T ORI SR A B i AR A
E’\Jigﬁiﬁﬁo

F - BT S B -5 B 2B FRR- AR T DTS

prediction s g oteMPGLAfUIe changes

Sgeneresults C I ate

prgngrug avater:

analysi

ic

surfac

3-#1 *Jr B S i EHA-BRHE T S A

tmp o><|de I _8 machinee Iearnlng
ysta ¢ désign

em

dlamlno dinitropyrazine -Csynthesls pedcto
h e rp'Xn a | material®
I I ecomposmon mat |S
energetic propertles

RS- 5 K R ATBTSE
«Crateresiiv

SEISMIC

Mars jy magnetic

F'OCKfault

velocityearthquake

EMT-4T A S AR

ER-BATAST 5 AB 5T

therapypatients
treatnwent

disease

Studlesrl S hiv

childrenanalysis

B NS RS TR 2 Al

akg:;racy bIacké

coupling. magnetlc g
maeg;);s p I Wave d etsheellc Jallbreak
mpsphase attention

B4 )\ NMRARERNEEE

AW — 28T NAWFIE B G ANKIERER IR . AR SCREE B TRt 24 d,
BT E8 , WAE SRR d SRF9E £ Z aE AL N 1 GG AR . 45 n s SCRR ]
B J T At 2= R d FIFSY 2R, MHOCHAE IC 0 no #£ BERTopic @A T, AEAMAF5T 38
23 A—E MR AN F SR, R SCER T RE S 29T T RAHOG,  PRIHCASBIFFORE i SR 23 1iC
SR = 2T R, DA B3R~ R S 5T E R SCHOE R (B1S),

K5 BT b2 R SAFSE E A OCHOC R . MUy St RE, A Mg 8, i aSr
B MSCERECE:, 7 B, SCERECERR S . 4R T I B R SR AR S IS S R 1 SOk R
i, VEETERCR, SCBRE G RERGE . SRR A B 2E R N RO TR B O, SR
SRR S SR A S . ANRIFST F 05 K () FERE AR 2 I ER, e KA N FH A9 3l 52
BT HEIS S EEE G
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HERER BFE L

BT S B AR 247

SR ST

ARHRE R REE S I i

MRS5S

o 5 K R
BRATT S TR BT
T P AT

HL
BEVRAPRIP-5 I 2 A )

B 5 EMFMSHRETRXEXR

T “HEABUFII I SEEN A B, A AR E B AR SRR, o
BN T4k RN D BE S s A A AR I T HNE S Rr . R FUTF A AR TR T4k
GEVPRIIRI AL, TS N AR SR G A S AL A AR e 0 SE I hBE RO BEA , fEsh TRV
ESEgiby 4

ARSIV B R DR AR AR R O SR A R it
TP ARG e BR T SR SEAR . P B T B AR S AR B R TR AR A B
A A RR 7 U AR 257 A BE SR SRS A X AR S R G S E 2 R R SR

TE “FIRBERRAE S PO B, (oo, APRRE: . WIER R dr e SRR A LA,
FRb A RO BONALE AL T BB AR R IR AT RITE Rl A T RORRE RS
RERFLALRRIE . Wy dl i I 2R T2 B S B s T AR BOIL A T o T2 s U 5
TEA= MR e gt At S A 2SR

FPORROT S G T R RO T BORI R A B AR R AR S RS
BSEALH AL T AR . AR RSl i T BT SRR A HE S AR R T A o B U o
THEAE PRI, RA TR BOREH ST, SRR it T B S

“HLRR S KRBT R N R A FEMRR TS T, MR i R
HOERNERESHE 5 7 MR BB HL , TRAL 10 e e A B MG R R B s W) B g R I B A 4 A
RERELIE, $RAE T IBHERAN SR S . AR BT SYIE 1 e s B R Y AL, AT R T
PARAL TR ST Tk

T PRI S X AT R, AanRles A d 4 T BB ARl g X
AW LRI RGBS, B BT 56y AR AL T e S . Mt aiad AR WS i 25 )
B, S T PRI SIR ST IR

T AR SR RE” W KA AR R . Yy O i A BRI TR T
JIE R FERBIE SO R o AORI Rl g B R AR, R AT, HESh TR TR
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(A S

BRI S AT A ke fss . BRI B R B . AERRARNDRI DT I, SR SRR
FHE I BARTRAE TRPORMREE , JCHUR AT I EOR A R 2 T oA . Wy m i
oA ST, ST T e S AR R

LR LTI, REIUEARLERAGURAYZ R, AMUES) T EERA RS SRS, dufedt
T EER RIS BIE B SRR AW R B . IR SBR[ R SR, RO R g2k
JEROL THLB SR

AR F SR U 5 i, RIS & A9 F2 8 i i B . SRR ) g R 2 G T
B, FEARIER AT A U ACE 5 3 w,=0.405, w,=0.399, w,=0.1962, MIFUH: 4 5E 3

AR TR (1)

F1 )\ HSEEERETRE

HREH TEEE | TERWH | TEXEE | EEAE
1 T 4 00 5 L R 43 0.364 54.079 13.453 24.361
2 SR AL ST 0.170 15.292 17.569 9.617
3 FRHRE R S P i 0.160 15.574 45.213 15.150
4 RN 5 25 L 0.092 20.714 42.971 16.733
5 M 5 R MY 0.089 11.176 20.382 8.494
6 PIRTR T 5 XU 4B 0.052 32.800 8.950 14.862
7 it e S A AR e 0.039 67.267 24.667 31.691
8 (SNSRI S il 0.034 3.000 14.077 3.973

JNAS TR TR I(E 156100 ASCRERGHR bR E = TP (EL) TR0 E TG AT
EA, PRI =R T, e R A e S AR ST (AR 31.691 ), “HEH TS
PO R R g ( ERUAE 24.361 ) A “tPRNTHS A R (FEHE 16,733 )

AR, RERERFERIRREE -] (DL), AEBAIIRZE (GAN), &TH2fZs (QNN)
MR 772353 (VOE), 78 “fv Hie SHZEHIE” FRP RN HBGG 7 W, WS~
BT T ABERGRAAS,  BEM MRS T A RO A R T AHAS R AL 5
A JRO BTC 9 265 1 A T RIAR AR A I rh SR B Y, REAE R P 5 R 1Y S 36 5 dh v 2 O B B 1
IR RHARRIE (2], BT A5G R T IR R R 3, e de it 1 2 1R )
Rt TR, Rl T ARG RER U A R B I 8 AR R
I T BT A BERERARAS AT, S Th TIHRORTRE (4 IR AR Y, AR At i
(VAE), feitrilm SR aprse bR 0, B8 A ship Uil 1 RSP AL, JFEdR- P
ARG AT R

KA AR A 8 H 57 51 F5000 A0 2 Ao A 7 J2 AR A 1 i TR AT . 2023 4,
AlphaFold2 7E 8 F BT & RIS TR0, JCHOEAERS Yy mh ek (1 45 A S0 A i s 2
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AT T, RS T SR A 400, 2024 4F, K DeepMind & A T AlphaFold3 571, %A%
RUBEAS kG BE O AL BT . DNA . RNA M FCIARSE A fim o3 10 i SOHAE AR 70, A, BiFgE
HEEA E MM, R TR &E A —& A B BRI B0 TR, 8K 74N
BRI RN (48 FERED A3 T4, CRISPR 3 [H 4% AR AR B ST . 2023 4E, 37
(1) CRISPR ZE A Ak 1 48 i) A PR A A0 T AN, JEICAE RNA B i) G5 v A T S8 e
1, 2024 4, B >] 5 CRISPR M454, (13 AL BRI UL AL dn 40 sl veit, Tl gmAE80R
M4 R T S PAYT ISR A e e [0,

FBERIF RS T BB 550 HRRIHT . e oy, Wil ks
— N A AR A T KR AR GPT-4 SR8l e i A A HESL (LLM-RDF ), @it x4~ A £k
(R BEIR 52 AL 2 G BT & TR vh DG AT 55, R TR I [ B 5P OkRe ) 5V 7E
MR E BT, AL LIRSS A bR P A 5 P28 A e 0, ) 00 A o s AR 4
BRW K PHBE R AR . B PERBAEREARLAE (520 FEML R BTl AL B B Ak s ik 1
Tl B REIRACR , HEshak b g R 15 TEAPRIRAE G, TR 2% 2] Bk Ae i Wi
FUGRAHT . X STERATT S 1% B AT 25 7 TS 28, S T 40K RUBE AR 235 4 1) Ml e 1iF 55 K5 1
G3HT 5

(EARERAE, KBRS TE i = A 32 R I 3 KR8 Sl A FnBipmg 1, |
HAE R A R P TE Z R R, SRR T BRI IG “4058” 1l L) Y gedkdis
[ 1 D 2 23 15 R U 25 5, 350 1 R AL Bl DR G A PR B R et A 22 1560 i
FIR KRG Z SEREURTRE J7, IR RO S TR A R R R R, MELUA SO
AR R 17,

4 & &

PARAERL A R R A3 — RN TR R B R ZERM A5 T 2 N, IEHE ST —fe iR 38
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Identification of Interdisciplinary
Characteristics and Hot Topics of
Fundamental Disciplines:

Take Papers of Large Language Models
Theme in Web of Science as an Example

Wang Fangyuan Xu Huiting

(Shanghai Library, Shanghai 200031, China)

Abstract: [ Purpose/Significance | This paper focuses on the application of Large Language Models
(LLMs) in fundamental disciplines and the interdisciplinary phenomena by them, providing theoretical support
and practical guidance for the promotion of interdisciplinary integration in fundamental disciplines by artificial
intelligence technologies represented by LLMs. [ Method/Process ] Six fundamental disciplines such as life
sciences, materials science, mathematics, chemistry, physics and earth sciences are choosed from the papers
on LLMs topics in the core collection of Web of Science(WoS).Then, papers in two or more fundamental
disciplines are selected as the research objects to construct an interdisciplinary topic analysis framework.
The BERTopic topic modeling method is adopted and combined with the multi-valued adjacency matrix to
build the interdisciplinary network to analysis interdisciplinary characteristics.Based on the indicators of topic
intensity, influence and attention, the entropy weight method is adopted to calculate the comprehensive topic
heat scores to identify hot topics. [ Result/Conclusion ] Six Fundamental disciplines have a high degree of
interdisciplinary nature,with the most significant cross-disciplinary integration occurring among chemistry,
physics, and materials science. The research identified eight topics such as “Protein Sequence Prediction and
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Gene Analysis” and three hot topics including “quantum spin and phase transition theory,” “protein sequence
prediction and gene analysis,” and “materials design and chemical synthesis”.
Keywords: Large Language Models (LLMs); Foundational disciplines; BERTopic; Interdisciplinary; Topic

model
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