ek F14 BB S EDR Vol. 6, No. 1

1982 #£ 1 A PHYSICA ENERGIAE FORTIS ET. PHYSICA NUCLEARIS Jan., 1982

—ABIANMBHOFE
" iR W

(FEMEEAKAE)

] =

BEXTARIN T REUE BE Y EBHETH, AN FEFARER
FENAFFRTAR, BATHABRE XERZHT ARENEL A, X
XBEBURKLEN, Lie RE K Jordan RE G EB T HRAEIW T EIAT —
AMBRTHRUBA LR BARNRF AR RTRRARE. ATHTUEE
B, b TURZRN, A N SR BR N b e R ERAx ., EREAMNT &
FAREHHFERRA X TH-Mills FREFRKABEEENAL B NS
RUFANT B8, BHTRERELENARERFIHIN L RAR Weyl
Bl Wyvierbein XB WA, KB KB FBRANFE, WANM Dirac BRH—
HWH R #T LR, #H—-FHEEEET 'R,

—. 3

R 5N BB RISt — e O, IBfe FLD RN 28 R RE X,
Fo-Mills 4 B4R G0 B — A BI, BIE £ AR, T2 [R0B0 HEL ¥ FRIASC R P 523 (9 B R
REK. B-Mills BREWESIAGHFETLTERE, SRBESEAMIEZRER N
T MALE RS A, EEIERR, BA LT R X M E i, B R
Dirsc BRHAFEAAMLAENE B FEMSRERFREOABEHE. LR
B, B RS TAERI R Utiyama™, 30 T Fodp-Mills 55091055 & AT R AT, 5]
FIT Weyl™ ByREE (vierbein) B, B DB ER B BB UBHRER TR
. LT AEE SRS HIT, SR RS DB R — MR AR HE,

TR T ARG o R AR R, B TR, ACRER
FABOR S, LR ERE TN~ B%: BHNEGN ZTRNR, Wt -Mils B
Wil o REGCEEA, % Dine B g, 7+ REERF. FRRTREENE LE
FIH X EHAORIATH, FES T ENLPORIIT Y LRFER T 2 HRFRUL.
FRFIEIREE —AMOBORREIRE, £ WBARME S — S5 XA TR R — 8.
Lie RIAMI, XA BERBERBAEMNER. Jordan RBHIHRILEE 7, FTLUEH
FAERRRE, A —A TR, XA TRME Lorenz B, HNRTFRLEZE, THE

p

AX 1979 £ 4 '3 BULE), 1980427 A 5 RIgBIEXA.



18 wm Y EE 5 B Y B %6 %

Lorentz ﬁf@ﬁiﬁﬁ:\'. :

&, RAEIXA T 8B -Mills 50108 1, % 3Lix A7 SR8 SR 5
SO, A HNBRBPASHENR SUQ) WERE. BS¥WiibkEN FEI HET
BFF%. ERT Lorentz TR, FrSZREALAUEAINEH, EWBRNERFH
i, XEAERSERE, BESLAELFE. FAHNRSYN, ERITFEHE LR
TR, KR BB 2 S| S0 R F AR E R R,

=. #-Mills 3

ZR—NF &, BR SUQ) BHRTR, ERHTHT
' o> & = u(6)d,
u(8) = elFvrilif = 518, (1
[r;s 7;] = dginThs 0 = €30, (2)
Hb o REW. YAMHRLEHNETHN, REFEEEEEHRB T, BEISE—
Ao X AR RE®RE (1) PHER «, & (2) I—MreEng. RIOER, RO®W
REBRA (V) k&t 2802 BAE « & (DR,
v; = u(p)rut(p) = [R*(p) ;7> (3)
R(p) = eFiFiley

HR Q) W, Hbhe REREE, F, B v, WENKR, R(p) BENEMERR. G
Bt v BERRERAZEL M MO BEREBOENRZR. £ G)RA Q) TEH—

MAEENTEEARRNES/NERRRHR, REHSBEHRE TEX A

6,
e;). 1)
0,

R0 EE, ik BTE Q) R, RENESER. i« WERELE (3) dE
B e U, B (4) 8, ‘
4(6) — u(p)u(8)u*(p) = u(R(p)6),
TN -
R(p)6R(p)B = 68,

ERERRN, B0 BERRSANER, RE—1MHE). WEFERT 6, KAHF, MHUE
=Ry sh st 0 Ri=k &, B b R(e) PERSED -4, L 6, &5
EAH—ABH G) WERBESHREA,XIER SUQ) FERN. FBE R
#, 28 —= <6, <=, (5) AL HUBSBOENMEERIY = XL RN =LKER. Fit
B L EHRIER SUQ2) BB BRE = HKERN « BERY, XHERIEHATRTEES
HEE MR HTES NI SRR, FESNTERNRGAEHR. BEY
7 47 R K S AR e T P A R

FEF RS v B R LR EHAREERN 2K, 8o RERRZRY
p(x), (3) MIBHEXMHHXAR (2). RERRHFZEATRNERY REIGHE « WER

h 0= R(P)es 6=

it;0; '.,;9{
== ¢

(5)



g1 M XRM: — 1 3IARMETE S & 19

RN HMBE 6, B EE=HAEEIE) 6:,(=), A
- w€8Cw) = wale(x) )u(6(x) ut(o(x)) = u(R(p(x))0(%)),

T — - '
R(p(x))B(x) R(p()8(x))=6(x)8(x). ; (6)
FIREEEH, w(R(p(x))6(x)) Ltk o(x) AT 6,(x) RAEMHTBH TR,
RGBSR TR B-Mills %EU—/\%&?B’J% z—z;maaamﬁim ggm
¥ RFRHORE AR, e

=. 84 Dirac K F

b, LU Mills 552 BB T RATAY T SRR R B8 X — PR i
Dirac ¥ F R, BERAXAIF L, Hi Dirac B FHNKRERE
L= % {(i3()r*9,6(x) + h - c}, | &)
{7r% rt} = 2g%, (8)
ATHE,BETHRER. RIIEH Bjorken B, ¢ & Minkowski EHKE". &« K
AFRY Lorentz ZB#i L

Xt —> Xt = L(ﬂ)'bx’bs L(W) =", )
$(x) = d(x) = S ()5 S(x) = 37 (10)
T 7t =7, (11)

HERARUENER, MORAENE (8) ANRS RN, ¢ 5% O) FREMIF
IR, T v REE (1) RERFERT. |
ZXREFAZE (DR, BAMEST (D BLERY v* & 'y’ AN ER, § =

g g =, THL, pR—AEEwEEm e~ (| °), Wik K-

BETAETUET 5. WARE v NWLEBABXAMBEE LN Pauli K™, fbts
i Dirac % a, g ERWE—, BIRHF a, F WEXE:, RARZAIEHEE—MEQIERR
B,

ot = UakU+, § =UBU*, UU*=1, (12)
ﬁ%ﬁ?ﬁﬁgk)—‘éﬂ: BR#E ap EXENTERALEREN,ICH V, AEHE
o el = (V) V g g = (V-)gV-1= g, (13)
R L RABERBENTR, & REOERE
Xo>x=x¢ rior=vrwWl, o@k)>dlx)=Vk). (14)
HbVaIRRA
Y = elfhrmetm - pl— [1}+, ‘
I'= —iy!, I'=—ir}, = —ir’, [*=1°

P=—ry’, IP=—7r% I'=—7v%% IP=—jr"ys



20 wOE YW E S5 BB E ® ek

P=2ir =2, r“=é’[~r‘, 711, (15)

rlz:jzl[yo’ 7,1], T13=—71[7’°, 7,2], 1~14::21[7,0’ 7,a],

TlS — __75
ZEI I ZHENHREA
(T, ] = iF 1", (16)
(I, I™]6' = ir'¢!, ' = Fimgm
Fion R4 RAHRERER, REEK 6, 6, 6., 6, 05 05, Ou> s RIEH 6,5 65,
Os5 675 89, Oy, Oy, RESLBBREETE R KM (13). BT Q) WERE
I = V-ITW = [ &F%'], ™ = R(8)'=I™,
(F™ = —jFimn, . R(B) = ™,
B re, BED rEEZEANERXR. FUEROQORE—N 7 EEZRIBER
I, A A R(O) MBREL, RITM'E % v BRI R R 8B, I°, I IV, I, I8, T
PR bR Lorentz H#WIELES /NERF ULV B —A Lorentz F#. HEERIENE, TH>
Ao ¢ DIRFHRZIE O & ZRPRXRRBRE— 8RR
$=q¢*8, =8, (18)
BRETHR G r" =6, TMZEN v R—EHT 8, ZRE (17) & »”
Lorentz BEFRAEHR AN 7 ﬁﬁ‘aij‘wﬂzx}:ﬁ,{Eﬁﬂ]Tu%ﬁE—Aﬁ%UE’JT}E'}Eﬁ
X — x* = L(n)"bX’?,
$(x) = $(x) = S(PVO)S (P (+ ): (19)
r'—>rt= L(y)",R(8),"T"".
Hr L(n)', BEAT! - - TP AEXHEE) Lorentz BEHREMIERT, BRAAN. (19) BH
M Dirac & TRk EEA IR EER, B0 S MV BRABINE EYRTHAN S
B REBR L Dirac HRNKRELER. WERRTVH Lorentz T8, HHMO =1, &
Bro=7" XREBER Dirac Hip Lorentz ZFHIIER (11). XFH—IFHRBHKRIE
BETEE, FRE—BFER (19) REHENER.
LRV ., R SUQ), VHEBLRHAX—-HALREEFT NERF KRR
~E

(17)

V(6) > V(e)V(B)V(p) = V(R(p)0) = V(¢),

&g =86, &= (6,6, ---6%) & = R(p)6. (20)
6 FfE 7 2 EM: BEAR 8 AN Ak BEARAY  Minkowski 23], R(p) MY T XA ZEHIM
ERF#H, HENFHNTLITEZFEZA, X I, T, TP, V() = (/THotTiHerton
I8 R(p) thE R T, ™, T® RSP 3K, BTN 60 K=t &, W R(p) A KAORE
BYET 12, InLk 6", 6", 6" BB IEL 15, XRMB BN TENHAILUL V() FrR(p)
SURRES/NEFEEE RN R, 6" B, A AL, EFAMXEAEIR —=— =, 046°
REH, R X ER —ico —ioo, ¥ FIUIEREM, Bk s MRS S8/MELFE
B3, XX BN SUQ) BRANAR. :



g1 1 XM : — 3 ARBEI G % 21

EEERBRH, A TEBEBHTHRAUMN-EFRTRE R, 23 ERITRNBH &
BtR. EERXAREUEEELE, RN SUQ) R V() HELAHHFER. B R
BEli o SU(2) R V(0) BiX ke, U RF L(n) I HERRARET. iBETX A, N
BATEERE, B V(e)V(O)V'(p) BEEBXH V(6), 6 & 15 MhUFHSH.

# Dirac ﬁ%ﬁﬁﬁ)ﬁ%ﬂmﬁﬁ%ﬁﬁflﬂ*m%ﬁﬁhﬁ, V(8) BEENIBHE EIEQ
#, ﬁﬁﬂﬁ%%*ﬁ@%!A%ﬁIﬁ

Xé —> X0 = L(n)- ’b
@(x) — p(x) = S(MV(6(x))S'(¢’ (') (21)
I' =T = L(n)'»R(6(x)),"T"".
ARF & RE, LB BERD B DERD BERE, r* WERIEEH, HW r* £F
BER., XERERME rB5EY. AXERTVH Lorentz FEMEMR, XA (21) B
% '
Xt — xt = L(n)%x"?, |
o(x) = p(x) = S(n)S(G(x))S"(n)W(x’), (22)
i7" = [L(p)L7(6(x)) ]} 7r". '
#H

S(p)S(O(x))S-i(n) = 8 PO Ty 0, (23)

ERER, Lorentz BREHEINIE 7 EHE L ESHNE BEGE, hREMX

WBER Lorentz BEFRAEHRAME G LB R BED Lorentz RERRAEBORF, X —STEH

BT, W RENEE SUQ) R V(0) A%, MRITEE H ST Bt 5% A5

I SUBARAE B, R B A MR RAR, EBEH Lorentz FHRKE Jordan £

B, TS~ CBARE RS M Jordan (RBEH. FILLRIVES,IE (22) 551 &
FERRARL TSR, HRR (8) 5%

{r= r} = 2g"”, 7(24)

BT 7R g B X RN, RATER TIRBO0 BN, R BAR A e A 7 46

BERRERERBE R
Xt — X = x'#’
- v (25)
$(x) = p(x) = AP (x), A(B) =c* ” ¢

RITRKR AR & AEvTEHRBER, HA
o4,0%, = 0*0,,, 0, = —0,, (26)
e
0% = 00> 6," = £"0ps>
6", = —6," = —g,.0%".
B (24) AI8H r* 5o, R XA,
[re, 0”,] = 2ilg®r, — g" 7" L. (28)
A (26). (27). (28), HERZR ¢ ?H‘%T'%T_IIE
A'reA = L(8)*,r*, = (L), (29)

(27)



22 W % W E 5 B9 B B

HEE 7 X B | |
yh—> vk = LO,4r", (30)

6 20) SR A FIAT
=L aogen, = L vy = g, G

gL Lorentz B AR EEAKE.
TEE XEREREBEE—A BT, ERIEABTS/NER L, WEET LB

THROTMXF R

xe— x# = x#(z'),
8 > 9@ = ow{— L[20w, B | oGy} 6
= A(6)P'(+), (32)
A(e’) = ¢xp {‘; d“re,”u} H
e/,, — 61‘” ea E.
ko Bx® Ox*
AR v AR, EK
ATN(8)r*A(6) = L(O)*, 7,
L(&)*, = g:,':, L(6)% g‘;p (33)
8 LR 25 BB LARTER, NBE
yE = L(@)ua gz;" Tﬁ, EE rH = aa;: L(e)par"ﬁ. (34)
¥ Q) EEESERU AT T A0) B
pw=_1__ 17’ " » ’ =_l_ 62‘” Ox* ta '8
g 5 AT, PIAE) = — o o A
. 0x" 0% 1
Oz’ Ox’f £
g = _;_ {r", r'#}, (35)

(35) ERRIIFTMZBRLER.

AR (32) FERHUE IR H B R e Rk DL R 3 e B R3S BN BT BES Y K L
KA BAMABEA AEIFRLE, BTLL TS 4510, $RBTET IR Dirac RFHISIHITH
RSELRANNEE, XERMUETRARERS, KIEES, BREXRSH
B, A MIE v ARG RF

TE=trt, v,=etl7,,

148 gb
AE) = 4780 s, (36)



L IR XM : — 1 3IARAEI T 3% 23

¢ Ox* 01’ ‘.F’“e,,bev”
BILAIIERA ‘
’ w
(8 e)b‘ g:: aaxx'u “l‘eb' (9 e)vﬂ’

L(6)%, = g;’,‘ g:: e e, " L(6)”,5 (37)

LGy, = 555 o e LY,
RAGHE

| rn = 25 e L(oYrt. (38)

XERIREHER.

RIS ERM LTI HER, EXHESATRES, B2 LR AR A
WATLAR @51 &b, A Dirac HERNEER, EHAREES., MLEENMR, B
REBE—#2, BIFTIE Dirac BEBEBERITH LR ER v EFFEHEERUE R
RFRHTXH, BBARE R v SERER RN B e ify R 28 8N 25 BEAR R o, Bk R B0 B R AT
ARMARIALE. HEARBORENGESERRYE EHAEMN.

BEERE], FER Dirc BRBLE LBHRES THRRET A & T MRARR
FEEREXNEBNY. RITLFEZNE, MREHHRS#TETANERANETRERD,
RN BEMNAE, BY THREZERIER Lorentz Z# LR LR+ M B, HIh, R
Wity EERTRELRVE Lorentz FHMURAZEN. XEREE TR,

RERBNEAAZFRASE RN L.

$ X X W

[1] C.N. Yang and R. Mills, Phys. Bev., 96(1954), 191.

[2] R. Utiyama, Phys. Rev., 101(1956), 1597.

[3] H. Weyl, Zeits. Phys., 56(1929), 330; D. Brill and J. A. Wheeler, Rev. Mod. Phys., 59(1957},
465.

[4] M. J.G. Veltman, ‘‘Method in Field Theory’’, Eds. R. Balian and J. Zin-Justin, 1976 (North-
HolMand, Amsterdam New York Oxford).

[5] P. A. M. Dirac, The Principles of Quantum Mechanics, 4th. ed. 1958 (Oxford Press).

[6] B. HU. Canpuos, Kypc Boiciuei Matemarskn, TIIT-1, TUTTJI, 1954 (MockBa).

[7] J.D. Bjorken and 8. D. Drell, Relativistic Quantum Fields, 1965 (McGraw-Hill Book Company).

[8]1 W. Pauli, Ann. Inst, Potncaré, 6(1936), 106.

[9] C. J. Isham. A. Salam and J. Strathdee, Lett. Nuovo Cim., 5(1972), 969; C. Siraran and K.
P. Binha, Lett. Nuoco Cim., 13(1975), 357; Phys. Rep., 51(1979), 111.



24 o OE M E S5 Ky B L

A METHOD ON DERIVATION OF GAUGE FIELDS

Liv Yao-vana
(University of Science and Technology of China)

ABSTRACT

Usually the study of gauge field is based on the wave function. By discussing the
behaviour of Dirac particles in gravitation, one has a famous difficulty, that is, the
wave functions appear as scalars under general coordinate transformations. In this
paper, a method is suggested to constitute the gauge fields directly from algebraic
structures, Lie algebra and Jordan algebra. We introduce a conecept called represen-
tation group of algebras, the transformations of wave function are connected with the
representation group. The global and local representation groups are connected with
global and local transformations of wave funection respectively. According to this
method we find that it is equivalent to the usual one for all of the problems concerned
with internal freedom as Yang-Mills field ete. For spinors, one can introduce gravi-
tation by changing the algebraic structure, one find that the vierbein is unneccessary
and the wave functions transform as spinors corresponding to Dirac theory. Some
related problems are also discussed. “



