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Sl B0 tigh FE Pofl tigh Fio] BF HolEo] itk

o4 ¥ BA EAER olYBolgte wAE 5] M&d)

T3l o ARE W ANl she 9239 BYs Sy
ARAA FA% B4o] EARHCE WA} ohdste) BAZ
Ar. @ A9 EodoiE EAKEE S BEE JsA o
o A ABAQ el BE} AR oA HIE WA 7Y
3] 9l S BAL ANSHRE gl Bdolan S, EA%
S e 2o BUA QuEE $99E F4¢ Adues
wolg A + Atk

@) A2 chabidn MAEX el

oAl 7AAE A (individualistic)y U135 AL E = (holistic) the] 7N
7RSS AZE BAh 39 2AS Wle EARY WFE He
]71—3 u‘: EHA]—.Q. 7H;<]]§Z—]__§ 0]3]]6]——— 1:-]] ]1 ZHL‘{}E} 3‘;‘_{5]
‘QX} AL ANA(ERE, individual)Ths Y34 AdozHE &
% g3 ok wo) 2Elze] dREoY dgFEse A
HMR oz} 1947]9] ZARAIES o]Z77HA] PR Ee YAk
e AAEA dd Nge] fdo] Hol gk AAZE ¥R &
THA 242 TAEC glen, o] a4F Alole WA(ERS)
getgto 2R HAE BF oFF F slodzle adFad W
W (reductionist method)o] Athatsl, 53] A&ty FH Wi
| & A= oA w3} ggol gtk

il [y r

O

o
ol A *‘7:1 /\FQ“QL' AP % sys‘tem)ﬂ~ 7HL§§ AEsR= Ao &
g3ty FYIA Ale 1 YFe R sty FAEH Me
o] WHE Al F7] A% AAdolr. o] “H 74]—4 oFot Y ojd
A Qo= Foh JEZ AVt okt ofd HogE A W
Be A 9Re E5F #AE Du Aok A9 AdelAd iR}
ARE FEE & e BAE odd FHE Foh F o= F9F
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Aol XE Ale E7L He do] dukeA 7Fssith aEu o] 3
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SAgH Age HEAd OF A&EE 9FET aeE e
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AAER gt 5984 B4 thed 21 FFAYI
' ASE 49
() e 5987 AL 2489 FOE FolAH,
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(b) AFA 242 7+ 9o diF Ayl Beldtd 78
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AYEH WPFe AAEA thde] ohd Rog H) ole B
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thatel tiglk Ao ZF R4S wEuE F3%le Rox =4
< 7FedA & A9E It A9 AR gl Higk 3o
o} diujshd, AYEF Ui o 2ol A"k

AYRA e tae SH%H B4 tee T 24 F ah
: S
=

(i) 3 TAEH % go] 84Ee] FYIH EAEY Ul
& o g FolAA A,
(i) 845 tistd ;
() 3% B4 7oA 9234 54 74 849 o
3 FAYL & glow,
(b) 8 BA4E 4 2o ois) Eelgle 73T 4 gick

oA F(2005)2 MLE #AHHA HFozA A, fUAA, B
AL 53 Qlrhie) e Fslo|E3) 4o A7|E LR
(emergentism)@ FAHT. {-71A E(organicism)ol A Ddh= F71A

J%

g9l AL AHAL REY £HES AATTE Dotk oAEL
Boka} BAT EALHY AARY YA <A RS Az
3 ARlozAMe TS wF & e S-EMY P we A
AR FRHHID TEA AA7L A4 QA dlozAe

16) ©]AF(2005)IME complexitys ‘B (HEAMLE Hko, 1 42
A W& BAP R OE Holol itk EFAT F A ol

«1 aag0] A A%st AA S EAo] vepdths 9wl whd, B&4

< 8459 dZc] B (complex) FEE i FRTOEE HA

91 FEE Ak £ JUSE FEI] Aotk g, A=, A,
A FAMT ol gt %—01%: ERd e A Yok MYE 9

3 1#E A5 Friste ERARTE B4 o A% fojgn &

Zded AN del B AUBA el AL ohjh YuAen
EA2H HARE HIZH thol O Folatd wejolA, AYEH
Yol WA EARH AARE AANE e Ae oplth et o
2ol EAGNE 2AEH AR OAe AYEE UD FINHE
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o ey o] Afelx MAEREH FEOE el kX
HiAE ¢ ok gafA] 24 802N AE BEAS 4 oA
o 3 &t #AF F sivke AL dA BEEC AHH
B = F UAE T

SHA S| (AYEA Wty Behe §4 FYE(property holism)
7 #AA AYE(relational holism)e] &I vlwE = Qrhis) &4
AAEL AAY HAH S$4E FEEY $A4EH FEE A9
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18) &4 HYEF oA HUB dig 1dE 45 E° Healey(2004) T2
BA A2 O o AT =9 Teller(1989) F=.

19) H7jolA B reduce) 3R] ¥T FWHSITH(supervene). FHI A
< FUEA =95 B4A7]7] Yotk
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&= A7t 7hsEtth

F93ta EAS E8) U 88 W, 249 2 %7‘4 |
AshRe AL Z 849 £48 AMsle Y T3, 2480
3 A BEAL QAE Al)d BAE A= Rl &tk wet
A (AYEA gl A (i) (a)v AAY &4& FEEY
FASt TR FAYE £ ged a7de M &4 AUB
3 A3 v ()9 (e FEEY BAE FES sty
Bajsle] AT F ¢leS a73ite oA BA JLEHR 4T
s AXY Bk v gy (FYEF e ZeelA (i)
o] e YdF 270 Hol Wl &4 HIEL I HILE
& &3] wjEolth 2y A AYEo| FAE e A2 FE
E Apole] #Al0)R] o]2 Ed MAY o] oMtk (i)Y (b=
=93ty giae 48] $1sl EAEolor st AA Y FFH F
Qe BB Belsle] 73 4 gloke Aojth webA ol HIE
2 tidol 3 Az JFH Aol ol ERAH adelth

| ot

3. fAEke) AolA BaEe EAEA A9

Alx
A

M

EH

A}
o

(1) BRIt Aol x|o| B: HEEE2

ru{u

o) Y= F5AEES AlolA] BE(gauge boson)2] WO
2 &3k AlolA] o]&elth oA F A Abole] FEAENA
dehte e &40 Wse /PiE dAe mEeR mAE
Aolty. 718 AN EE A AeAELe T s} Alold] 7
= wek@Aho] mwekE Azw vehiw, o ekt AaFE)
ot} 3 AHZH AFHA)E WY, 2 §7HA9] FF o] ug
® A7z vepdthe 2] AR Ee] Meolth

7P3A GAte) molgle Ade] EARA WY 238 FUhY,
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AclAolgol e 8wt 45488 o
de 7o BAE dAulgen W w gmz 74101 Aol
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olsh e Y Y WF
AGAlEAAE | EE 45482 Aol nEe n@es 4

Bk 1 jshe Y e 45R89 Aneld 71 F2d Sl
Fao wsjely] Eolth $5%e Wil Edo) AXT Y
%o) o] WA FoE ¥ FE IAY, § Adade ddew
z}oﬂ WS QA7 QoA ol WA $ERE @ Y=

o

E ofN r—lo r—{o

2 “H7H AolA] BEol g 4334

g Al YA BEE e UH7H AolA] HES F
e EFEE FA3eR Aedta ok AAe) BAbe] ezt
£& e 27) YAEYSeIE BARS g s tRa [HA)
T 9FY HAYAR 7k wd FAE dFY BF(hole)T
2e Zo® FEHIok 2y AbxT|Hse] 2R R WhEE)
A, o8} 22 HFAQ A HA AR, EHERE AR
S & ANgdhs olEc] MEE AHF setigde] =AUk

o] F FH ¥t 29 e FA et ERdch A
o|&olAM YAEL HEr-Ud FAE wE2erl, v BEA-oRIGE
Ql BAE w2ertd wet #HZv(fermion)? BE(boson)oZ 4
FHTh JUEFd A2 A ofgdXe 2= FA Ao
Y &0l AT GPHHRl FAPHo|EY E QX FHE F
Rem, ojFle] 2 A Agelth. 2 FA BEv W] EF

oL
OH

20) Weingard(1988) =2
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n-tjg BAE mEw, 2yl A
AE wetde 4 291 o2
o|AL FYI ?Jx}g(ldentlcal particles)®]  F-2js} FE7FsA
(discernability)®] FAIA v F83 =A7L =, voprt o)A
)’ (haecceity, thisness)®] EAE o]ojZth et oA7jdA= o]
g8l o A HAESHA etk ot 97l FEske A2 F
o} AEF g 2HLe BT FaZnjel v, A4EAE Ee ¥
miAshs dAe BT BEolghe ARdoith old disixe ZAeF
o) mEwolglerl, WA meEkert o8 7K AL 3
£ o] A Utk

gy 22 dan.gdyd 5AE g2y 38 Wislke dAe
BA-RIFER] EAS wEthe AME FAgolEe] 33 29
ZAQ27 o= HIEe Fi R, 138A FoH FAntge
ZAN 82 Y2 uEE T JsAY 5‘11]9} AZ"k

243 o] BYL A} v FYH FARE BEe HAnh
A o] RN F2 2HS wFE P9 AL %
Ea)gte] o MHd o]2o] AL e EAEH V2 £39]
dA}Fol 2L 7EJAS AEFAEE HHEE °le
e TE ol o] opdrl, I ofgA HEe) o]&e] o

97 LAl °1i°l 2 4 levk s Aol Ul 38 BAlYel
Z e

o 1

Mr ol

Ade 29

el DA e B A HelH Jolg ol

o) A3 AP A BA ek

o) g4 dgske PRI SBIAE 2AAU o)
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&
b1
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=
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21) Streater & Wightman(1964) & #Z.
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she Wrgoleld B&e ATSA B S8R, ULl A
o uiAeIAt Mo hehdnk et FRje] Afelw A @
2 ZE AYe 4PN 23T F e Ve He) gan

(2) X-TE 0]FH CfA 27|

Felge] EAEH ANE olsfE] HAsiMe dA
o] YA =Hol & PA-TF ol EAE A
a7t Sl

quie)l Pdtel slAel A HAclNE ARy Ll
A7l PRty NetdHE Faddd W gle el
dAzAel $49 FEoBNY £4E BT i Btk o)A
& AL FRste] =HZole] E4ut JfddlN S8R A%
AR, 2047] 2o Yo BAEE dwolAt ARAHLR] A=
Boke Asfol] vpg-e Fi Utk

a2} Exoluktjde] FAGAE AEHY oule] wbEo|
A% UehA gt aAUEd $Hss teolRe Rk
el g dedez 2E AR uF Rolth Rkl o
Folghs #do] TAskE 71He B FELUEIIL e
Aulpgdo] setHo s sEwAAR SRR Al gtk A
Ae) gEE dEE &9 Y U,y 2 1) E I S
Ao} Azhol] e Folw, AR B Zh HoAe) Wiz
FEE QHHA 9] IF ¢z, y, 2,t) 4 B AL §l] B

"“’l EO] oz, t) 9} 2ol X} A P52 FoH2) °]

22) Korteweg & de Vries(1895). &i7lolA ZEE|¥.-mxz]s WS o=
= 715 o)Ro] £3] FBHLE vl HEEE FPAQ & A
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WA 35S TlEsd He 7P ST 7He A =¥
o} B =R o]Folz]l HEBA o)) wRoth EE A7t
B 7] 3R olFoll HuEEAA o] BT AES Ushlle
Ze oidth s2EH.Exgx YA Folrt 3Eg vEpdte
RE ¢z, t) 78 z ket FEo17] WEelh

olAl ojZg YA FEAEAQ wHPA WP

zictd] 7L He Rl Jbsehth meb fE9A BRAE 9
Fo) HPPPAel, ¥4 U(e,t a
g7t oske A4 mele) BgEel O ohle SEelee F
ol sl

Je SEolgke AS Al BIo] AZSINE olsh Re 3%
& g3k Zo) 44 Yok A ¢ % Aok 5 Jehje
AR Alm B 2 AN B9, F 45 7

Estal 3l7] WEo|th E3elA vepte 35 ZYo] YA A B¢
I FHE fAse d4e A9Ey] 93] 19472 Atd Z=dy-s
x HA4e AEEso s T2 Y (soliton) T BHSS F83 9%
KN
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27, PRSI LA oo FBo] BAHA B
20 webd FAEe) HEgee gE FARY ndve e
Agolze] el Hat 2AEd ndel APHA £4& 97 ¥
St #9, FHEAE QAEYS) SRdlelel PFolBAE
ATA JHle] At A8 $HA ek B 2PAIME ol
Aol Ths) AsinaA gk

|

e r
e

Fl

slAnAE YA Bde AR C‘J%‘W %;Lc Pk A
[e}]

o3, 712 %V}U}%ﬂl 71—3%7} Ytk B
Aol B2ste] Bl FAPT YAt B thesiEA
ARSE Ao EAEY WO Fag FAZ B Rolck 1
JuAo AT e PolRANE Fas /bsd YAt

A 5 g2y deEos AR GRjolRE F2stE A%
o AErt EABE A9 duiAe] Adgel EAUTHE, & o
NE AsHD] 9ee BY 4 Yok oYl T8 F 8

mlm rlr it oL
3
2,
2
_){4_,
£
T

&

FYN

23) 714, steldwz=r) 19209 A7k igtlM FARE WE-S wol 2%
3+ Heisenberg(1930)2 A12YH ‘A g3t 49 A7 937 39
7 350 A8 g AYS 98 71 FEAAM BEsta ok

24) YA-95 olFAY FAE WE-EHIAA BN HekEE, At
dAEe dsoldle EAEA AVt 4FFor SHEA °““EP‘ e
Bz & vk 2@y FAGste) §4 Advle) 24 FeHY g o
2 JAdste EA24 Fg tFe A AgdAe olHF Fl
BEA LEHE AL ok & o ZRAQ FoldEt duexE Hd
22 PAEge] rledte dio] Y & fiokn FAskr] o
o] ZEdME X Esel2g HEFOIN AVGN s7HE EAE
A BFAE OF Bolug, @40 AUs Z9H MY EAL |
A%3} B3] FEg] MEdior gtk o] A AHs & B9 A
oA ZA=d

25) Haag(1992), Malament(1996), Hegerfeldt(1998), Halvorson & Clifton
(2002), Steater & Wightman(1964), Bogolubov et al.(1990).
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£'(localizable)olgHe E8-L A X2 A = Jevt sk= 2
3 AaE Jhdelth

o280 JAEEEY FERFHAAME O FRRolEE VIR &
2 A3 lonNRE AE dr)Eta %1%77}” 714 YAtEolEl 1
(Particle Data Group, 2004)2 6005 Zo] ZA 2004 714 U=}
o8 Jde ‘Jr‘ﬁ?fﬂ T Utk HHEH FAEo|RdME F4stE
PA7E EAT F gletl, oA G ARE T F USSP o
ddHe=w Hole 7‘35— o g g dulele & 7‘}7“0]?'*"1]7‘1 ‘4
APz}« HEY] J1fRdo] He AR F wEeE Ve
He AHrE godoks ol vh2e thA] wE wdtEd A
ARGl A FEHE YEE dUR] 98 FUER A2
Me dAlEa 23 = Aol

oA el FREeA vehdtial £3] deke dAuE o
F/30] FAATE AHsPEA A ME FEo] YERA e
< AFP olsh HHEste FRPFo|RME YAV YeRR G
O =8 o ok olF =4 o3 22 #Ut "k

988 54 | 4
Praggs | 9n S5
Pryole | waess | 9d

FUSE 54 & Fol9) 04E HAT, ARG B
€ A dole, PgelEel ez B e vl
SCIEECRI: a194 A% Y, PAARGTINE YHE F2
o MEsL Aeol we} NEH4e e ExoE YRR o,
FABOIBIAE 22 30| ME YAz T8I ok 2
J sl Aete 2 d, SHAEERAA Qs 0ol

My U

I-E, rlr

26) Huang(1997).
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BE weA BEgee ekl et g5, o
3 gz HEE A AR el das ik 1
PGS E B glom, Yol ?;xm %}_L
TQ— ]

2T o]RdMe ol 2 HHY Me E7E 23 dxEkn
FErete S #AVF 2SR geth a3y vekEeEe]
A A71M Tehe QAP (particle)’t FTFEY 2L Ry
‘G7Yo)(corpuscle)E FAFT 5 vk AMle] Fasith

@) NHEH EZHED MUZE 22

AA S AsE AN, Ar) YAELSINE Fas)
50 QAE dea A 2osl, 3 B A5AEE IAel 28
e AdeR g s 43 gort, Qs 55
oFolzhe Wde BUNY H4% YH AL EFG UA
HIEE FAolch

ST QRAEESNE 9 BAe BRolAUN 9 m
AL BF QAR BHEL Aol s AW o|Re A
EAES Sx3 s WEo] AAG $ADR Aol

Set ppgelReId FARiRe Tk & $d] WA U w
Wie 20, 1Y shgelsl e, S A=l $As e
u prige ANEA AAS H2 954 gt AAY ®Q
T i
#A shte dezdtiest ol e AAdE QA mi)
A4 vehlol k. 5 o719 1A Aezsteste] Y= A
A 874 e opickan

e
B

2 SE Poles o Yelge SAedeR Su3 g ddend
B ARG FE Uk F o] BFA |2 Aol 44l AAE =
W 43 2] Wel WARE oled eASn nE Aol o
e BHe 2 Ao BAF =T Aol
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Skl AAEA Tt LB dde TE] % VIEeE
g8 543 FasA 9x3 B4 4 e4d diE 8
zZ} g0 dis] Eejstd #3E
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A}, °k7<}7§}°]%°ﬂ/ﬂ ZH?rU e e 97t oidEkd 3%H 54
3 <+ d¥Foz EIVsII
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AL 7 JeTt o Ae BoH, YIRS RN EH 13T 7
i ‘34 03}7‘] d= O]EO]E} HeEd & ok meA FAt
B4 tds 2 7E

ﬂN

=z .
a7, FAPlES B4 We AAe FYsa Aoy
714%41%14 =R 278 547 You, olgF At 4EH
gaoledel Erzry AYE
3 »zﬂéA ool & Selud, U BAS EAEAeE 7u
seie e AT B 4RE S4% 924 549 PRI

ABANA o, olte @ AUEA EAe] AL 5 51
g BojZE 22 o Hok
e} 2Poa i o] RN gHgelRe EARe] Y

e 2 = g
Holke AL 43 TRk AL otk A PARolze &
A2 EUE ARgoss AARH BARY JFsAL B B
Bl 7otk GAgolge) EARE AARAN okl HYEH
St S ARS %oz T Zo| ol & FAY Aok

4, AE

JAA e YAET FAgolEe] EAed =

b A
Hugith WA, g7 Edolzte F sHA EXEF ¥BF) f&) =
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A3 87 23, pp. 57-81.

B89 (1990), "3} B ARt P o, A4
AL

Auyang, S.Y. (1995), How is the quantum field theory possible?,
Oxford University Press.

. (1999), “Mathematics and reality: Two notions of
spacetime in the analytic and constructive views of gauge
fields” Philosophy of Science 67: 482-494.

Bartels, A. (1999), “Objects or events?: Towards an ontology for
quantum field theory” Philosophy of Science 66: 170-184.
Bogolubov, N.N., Logunov, A.A., Oksak, A.l, Todorov, I.T. (1990),

General principles of quantum field theory, Kluwer.

Brown, HR. & R. Harré (1988), Philosophical foundations of
quantum field theory, Clarendon.

Cao, T.Y. (1997), Conceptual developments of 20th century field
theories, Cambridge University Press.

Cao, T.Y. ed. (1999), Conceptual foundations of quantum field
theory, Cambridge University Press.

Castellani, E. ed. (1998), Interpreting bodies: Classical and quantum
objects in modern physics, Princeton University Press.

Haag, R. (1992), Local quantum physics: fields, particles, algebras,
Springer.

Halvorson, H. & R. Clifton (2002), “No place for particles in



10 X Y

relativistic quantum theories?” Philosophy of Science, 69(1):
1-28.

Hegerfeldt, G.C. (1998), “Causality, particle localization and
positivity of the energy,” in A. BShm, et al. (eds.),
Irreversibility and Causality, pp. 238-245,

Heisenberg, W. (1930), The physical principles of the quantum
theory, Dover.

Healey, R. (2004), “Holism and nonseparability in physics,”
Stanford Encyclopedia of Philosophy.

Huang, K. (1997), Quark, leptons and gauge fields, World
Scientific.

Huggett, N. & R. Weingard (1994), “Interpretation of quantum field
theory,” Philosophy of Science 61: 302-314.

Jammer, M. (1957), Concepts of force, Dover.

(1961), Concepts of mass in classical and modern physics,

Dover.

Korteweg, D.J. & G. de Vries (1895), “On the change of form of
long waves advancing in a rectangular canal and a new type
of long standing waves,” Philosophical Magazine, 39:
422-443.

Kuhlmann, M., H. Lyre, A. Wayne, eds., (2002), Ontological
aspects of quantum field theory, World Scientific.

Lange, M. (2002), An introduction to the philosophy of physics:
locality, fields, energy, and mass, Blackwell.

Malament, D. (1996), “In defense of dogma: Why there cannot be
a relativistic quantum mechanics of (localizable) particles”, in
R. Clifton (ed.), Perspectives on quantum reality, Kluwer.

Monton, B. (2002), “Wave function ontology” Symthese 130: pp.
265-2717.

Nersessian, N.J. (1984), Faraday to Einstein: Constructing meaning
in scientific theories, Martinus Mijhoff.

Newton, 1. (1687), Philosophiae naturalis principia mathematica; Sir



GRIEO|ZQ ZXEXN Ef I 111

Isaac Newton’s Mathematical Principles of Natural Philosophy
and His System of the World, Translated into English by
Andrew Motte in 1729. Revised by F. Cajori, University of
California Press (1960).

Particle Data Group (2004), “Review of particle physics” The
European Physical Journal C 15: 1-974.

Paty, M. (1988), La Maticre dérobée: L appropriation critigue de
l'objet de la physique contemporaine.

Redhead, M.L.G. (1983), “Quantum field theory for philosophers”
PS4 1982 2: 57-99.

. (1995), “More ado about nothing” Foundations
of Physics, 25: 123-137.

Streater, R.F. & A.S. Wightman (1964), PCT, spin and statistics,

and all that, Princeton University Press.

Teller, P. (1989), “Relativity, relational holism, and the Bell
inequalities” in J. Cushing and E. McMullin (eds.),
Philosophical consequences of quantum theory: Reflections on
Bell’s theorem, University of Notre Dame Press.

. (1995), An interpretive introduction to quantum field
theory, Princeton University Press.

. (1996), “Wave and particle concepts in quantum field
theory” in R. Clifton (ed.), Perspectives on quantum reality,
Kluwer.

Weinberg, S. (1999), The quantum theory of fields, Cambridge
University Press.

Weingard, R. (1988), “Virtual particles and the interpretation of
quantum field theory” in Brown & Harré (1988) pp. 43-58.



2 E 161

Ontological Foundation of Quantum Field Theory I.

Ontological Division of Force and Matter
and the Possibility of Holistic World-View

Zae-Young Ghim

For discussion of the ontological foundation of quantum field
theory as the basic theory of contemporary particle physics, the
issue of the dualistic ontology of force and matter is considered. I
suggest the meta-dynamics as the conceptual scheme for discussion
of the issues. Though the gauge field theories seem to emphasize
the unification of force and matter through the concept of particle,
the dualistic ontology still pervades. I discussed the definition of the
individualistic and the holistic object and elaborated the concept of
holism. From the comparison of the classical field (wave) versus
quantum field, I discuss the relation between the quantum field and
the particle in particle physics. Finally I discuss the possibility of
construction of the holistic ontology beyond the individualistic

ontology.

[Key Words] quantum field theory, particle physics, force and
matter, wave-particle duality, individualistic versus

holistic ontology.





