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AR, S0(3) FEHEHEAWRENE LR, NNANTFESS sine-Gordon FRIE
QRO XE B B He /LT e, A FEY  CoRRTE A9 X Y, W FES 5 5-C RERRRENR
Bicklund 25 #ft, Riccati FRERAE —FHHERGHERERERFRFRF B R ER L
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EERWFEBIEEXT 1+ 1 EFERBHET T HEANPS. Pohlmeyer™ ¥R E]
S0(3) FIEHHEE sine-Gordon (s-G) HEZR, FEENN KR, ME,BERDLA
B X — e,

RIVAE, -C HFESHEMERE (" XHRE) 2 REEENERA. -G HEN
Ve R R EINE R L AN UEIRBERBANGHERY, AGhTigH, FE
BRIDAE A PR E IR R B, M AT DL L FEH N — Y 5 -G HRZ AKX R,
HARTHFALAER, XNBRHZEHHBE Codazzi HREZFEIW—FMXEXR,
¥ Bicklund ZE#i, Riccati HEE D BIFRAFA —5) HH &R HE X RERE R 3
th i 28, T L R R A .

FIH AKNS REk &P SRRt BB SR mBrHAR"Y. i
HHNE—EAR TR e ZEmIREILT, HERNSR RIS SMERRIER ks
BEIHENNRXA. BEOE _EARERNREELE 3 EROKEN E* fig#k A, Wil
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PUE T HERER &Y., BEOERFERETUSEFMIERETBRIIKR, AXE
B, TAFHEE, F— —EARKXZAEEERHENN BXAR, BN, AEXEY
SRR HIER SO(3) FAEIIBFEZSAL, XA, BRI DU & Fh A B I R JE R B AL 5 R
-G TS S0(3) FEFZ R A,

—
——

Z 8 3 HRRIR A R R A E B AE— R P BRI ERARE {eatra =1, 2, 3. 3 4k
REL,RRAYRE, ZBHEL, BB HE
dP = w%,, o =10,
de, = wfeq, wuy + wp, =0, (1)
R o' 5 o, HH0RE 1-BRTES 1R, SIHREEHE

dw® = 0%\ o,

dw®, = 0%, \ s, )
BT P88 — 2R AR 1 AR AER IS o FR e T B E O N B2 JL A ,
I£<dp - dP) = "' = o¥, (3a)
do' = ;i\, i,7=1,2, (3b)
dw,; = _wa/\wz. (3C)

(3¢) RFRGHATEAY Gauss 578, K24 Gauss i, WFAFHKELTUR K = —1,
BHTE RS — B AR 11 DA R ARRZ A9 M 05 R iR 2 T B ZE E° AR

Hé——(dc; » dP) = w'vwy; + w'wy, (4a)
dw; = 0/ \wj, (4b)
doy; = o\ ws,, (4c)

(4b) KA AY Codazzi J B2,  Gauss JjF2Y5 Codazzi HRENBL TR MEAR . HHE

2 X 2 e R S E RSN T B ZAFEEENERAR, Ll Gaus
2 (3c) K JjHe (3b) NP MKAFR0 2 X 2 Bt BRI RE %

Y = oW, g‘=—2‘-W“z; a=1,2,3, (5)

Hp B4R 1 RN PERAISE — B ATIN B, B
W = (', &*, 0?),
2, = (01, 0y, i03). (6)
o, A Pauli JEfE. B, HE 5) REHBFERBMWRTE K sU, 1) ~ 5002, D~
SL(2R). H—7J51H,LL Codazzi J5HR(4b) R IR (4c) A IR MR M 5 R4 41
dx = Q"x,

l *

o = Wz, = _‘2_ wo,,
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w® = (0®, —w®, w'?), (7
EE PRI FREMEAOS ERYN, * RAHE, TERITEAHAESL. B4,
HEOEELAERWREER sUQ2) ~ S0(3).
FEPOERTE L, AT Bl SRR B AR AR (1R

w' = cos—ds, w* = sin > dx,
2 2
w? = — sin -q—dt, ©0® = cos — dx,
2 2
w'? = —;— (dx + a.de), (8)

Hih o = alx, ») AHERE LWL RNEA, THRERKERHR. BERRA Gaus
BGORFE(4c) , BEE] -G HE
Qp — Oy = sina, 9)
TN SE —EARMEE _EARMENORABH RRRAEG)5(DR, HiE
BEER, RERIMT K = —1 WHERE 0T EXHEX R
: o = —i*w® B o?=>—i*,
o= *e® B o® =Yl (10)
FEX TN ENRET LG E (3b) 5 Codazzi 572 (4b) 2L, U R BITEMNE SR
WA Z A EAEX ., R, Gaus FBS5HE(4c) TN, &AM THE A IELY R
G EG s-G FHE). MH, HERRAQOXEIFEBEN S BRERE AN R,
Xt F 2 RN ERRAOREFNT
*xu = 168u,x”,
r=(2,2), 6y = —g =60 = —g" =1, (11)

T, BRI XL BRARBEFIEG S -G TRZAINXA.

NERNBHHREREREGTURMEFEY. TH, LA HOM AR
RMFAEGB T EE Codazzi J7 R Z [AIHIX (8.

FEREHEZ A S0(3)/50(2) ~ 8 B —RET V(+), 5 Maurer-Cartan ¥R 4
JAESERER I RSP

6w (== V@0V (8) = hu(x) + kule) (12)
Helt b B ke SR AET 7 XS RF R
{kl‘"”} =0, [h/u ”] =0, n=g0;, (13)

BERE, 2 MR T 8 E— AR R R, BRI A N AL,
TERE B BEIRA 2 6], BRI H O RA R TG, HAAB F R ER S WEHE b i B
b=y
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apn~> Ay =Va V' — 8, VV ™ = H.(x) + Ku(x), (14)
Hrh
H,=VhV ™" — 8,VV™", Ku= VKV, (15)
e, XA ETFER
n—>N(x) =VnV!, (16)
Hu, Ke EXEETHRERA :
{Klu N} =0,
D.N==08,N + [H,, N1 =0, a7
BRI DB HERARE S,
Hy= —K, = —;- N3N, (18)
RAOVEE, M SO3) FIEHHIREE
L (x) = % Tr(8,NO*N), N*(x) = 1, (19)
" RHERFE .
[8.8*N(x), N(x)] =0, (20)
HWATPLE Ke FEAH® ‘
D.K* = 8,K* =0, ¢2))
B F RO R, ERENE T HENE
D28,k + [huy k*] = 0, (22)
FEGE NG BAYH Pauli FHRERIT
N(x) %q"(x)ﬂa, a=1,2,3, (23)

q° (=) HFMEHRE 9(x) T E.
ATHENFEGSE K = —1 HERNRR, 8905 B hR—ENRMERRRE
B ({ea(®)}s a=1,2,3) BRREXR, BMENEREGN (=), ROVEE K M EHE

g(x) = e;(x), 24)
xt T il AR A, R (18)R 5 E RIS 5 &, 7 AIER]
Kudx* = ———'2‘— (0P0,ei — w oue}). (25

AT XA E A B H R, RIVEER R E N BN, RIES
g7 (%) (065 ) (%) = 0,85 = 04, £(x) € S0(3), (26)
BT g(x) SREETE V(x) €S0(3)/502) AIZ—RETFH S0Q2) WEF, W LXE
&

g'Ng =V7'NV =n =g, @7
H(26) X R HENERTEA R

[g7'dg, 0.] = g7 (0.de )E = w.fos, ’ (28)
& g7ldg = A%, W :
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A% = — -;—— 6 gy,
LB R (7)), B RD
. - i wlZ wZS + t'ml.’a _ — ‘“'
audx® = g~'dg = ( WP — ot ot ) a (29)
B#HE
hudxt = — ';—wuo's’ k#dx“ = - ';‘ (‘4’230'1 - mlso.z). (30)
ﬁﬁj‘ﬂj\%,ﬁ; d.Q" - _Qu/\gn :_= 0 ED | |
fun == Buky — Bk + Lhes k1 = —[ k> 15 G1)

e“*Duk, = 0, (32)
A1 B R Gauss HFES Codazzi 5. ‘
. HERE] Codazzi FEG2) 5B FRQD)ZAEN TR EER

YR = iepk” (33)
TR—ZH;FEN, Gaus HEIFAISEH
fes = —[&u> k,] = [enlkl: e’pkp]. (34)

FENE, XM EXRE K= —1 HEANEXAQORXNE—8HN, ETX—
CEEL, RATIUBERFTZEOHEN o 5 o E&
e g L @S @ =ity
@' = = Rudx® = hpdst = 2 ( @ + (o —iw" >' (35)
CHERKME 490 — ONQ = 0 45 Codazzi FE(32)MEX MMFIEHBEHE(22),
EUZ K= -1 HEB{J Gauss ﬁ&:‘mﬁ%ﬁﬁ;ﬁm?%ﬁ%ﬁg bndx“; k#d:"“: *k#dx“:v E.T
SEXHER o, o 5 o XRENIMEEE, L K = — L KEKRENFES.
HEL L, FEGHRE ¢(») (EAGHRIM, AR —REBEREIHE

7)) =1, gi =1, gi =1, (36)
AL HFREFES » K £ 1 BRI,
§=—;—(t+x), ,,=%(,,x>. (37)

Y ¢ 52 g BES)R R, RIAE

a o
dg = de; = sin — dte; — cos— dxe
q 3 2 1 2 3

= g,dt + q.dx, (38)
ES ]

|
> Tr(NN,) = g; * g9, = —cosa, (39)

EXBLR Pohlmeyer W FIES S s-G RAMMN XA, ZEHGS)RTHAEMLEH,
SR SURS R TR e R AR AR AR R (8) R, M OB R BIHIEN ¢ 5.~ I
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SR FIEG KR, RN, T A% B Rk 5 o0 il o [ A% B PRk — B, 15 34
KT B & LT E,

L)
R, B WRE Bicklund ¥ BEESHEIEN ), TUREITR
NG =N@®BR, N=N-=1, (40)
Hth Bicklund Z5#i480 B(x) MIFABEAT NG, %N SNAEEEEN, 7% B()
#K4 . - S

B(x) = i(cosfo,el + sinfo,el) ‘
- —2‘— T(o,e% + io,et) — —% I(0,e% — igue?)s (41)
Hop |

I =T (x)=2= 5o (42)
FLIED, B(x) BREFMEHE Riccari RO '
D,B==0,B + [Hu, B] — ¢”[K, + BK,B] = —iB[*K,,-Bl.  (43)

BB R B AR, RIS,

Db =8, + [hay b] = —ib[*k,, b1, (44)
Horh 6(x) BRENBEMREAAY Bicklund 25 M4,
- . 0 I
b =g () B(x)g(x) ‘(r ) ) (45)

R *ke B (DA AR

0 I 0 ' !
Cr 0 )+ )
idlr 0 —w'' 0

_ 0 (@' + i) — (o' — iw?)
2 <(w‘ — ()T — (&' + i0?) 0 )' (46)
&
r'=r7, 47)
M _E A A R T AU R E IR Riccad 572
aT — %(w1 + io?) + i + —;— (! — ie®)I? = 0,
ar’ — —;—- (ot — i0w*) — 0T’ + -;— (w0t + i) =0, (48)

R 2 X 2 REGRIEH®ZEGIR, FA -G HBE K= —1 #lii AL, st
B35 -G HBARRK Riccat 512, 2 X 2 WA REGE. Xk, RITRICFERR
5 -G HREMNNER, FAR—3) IFEEANEXERERRRE, RAEMEHH
=
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MIER B T BT RA R VNN AKRE, TiRR Riccat. HE (48), E &
2 X 2 P RFETEG)R, BRARTEHRERAEHBROERL L, BHENE SL2R) F
BREE T P ARERRER, 2 X 2 RESHEEG)RAM Riccati TEM48)HIER
ZESBIR 2 AL MBEAM 1 AXLRETH. FERAENIFRELI.

BIERZEH, A XMNREERTOBRX TENTN. HFREABEROT TSN
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DUAL SYMMETRY OF CHIRAL MODEL AND GEOMETRICAL
CORRESPONDENCE BETWEEN CHIRAL FIELD AND
SINE-GORDON EQUATION

WaNg Pt
(Physics Department, Sichuan University, Chengdu)

Hou Bo-yuan
(Physics Department, Nei Monggol University, Huhohaote)

Hou Bo-vu

(Physics Department, Northwest University, Xian)

Guo Han-ving

(Institute of Theorctical Physics, 4dcademia Sinica)

ABSTRACT

In this paper, we show that the SO(3) chiral field can be regard as the normal Vector
field over the pseudo-spherical surface, and thus obtain the correspondence between chiral
field and sine-Gordon system, as well as the geometrical interpretation of chiral field. By me-
ans of the dual symmetry between chiral field and the pseudo-spherical surface, we are
able to connect chiral field with s-G system, and express Bicklund transformation, Riccati
equation in the gauge invariant representations of the related properties of the same dyna-
mical system in different frames.



