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Hob, TRHER KM BB, LiR < RRHE. LR RTIN K, K, 5 K, 2 9Ixt
K7 b3 S R M R R ST . B, 2 2E Affine Toda 353, 8 H 3 Bt AL iR
¥z, R ENS P. Bowcock % A R 2 FK REEBR , RRAL FMI M —
.
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%W, % Affine Toda 5, BERBALHENLHER (UO5 4?). BHETFLHES
B L B IUF R, BT LT LA R 9L T S 3 6 M A8 A M0 X R B, B
Sine-Gordon 7 (1) 55 ZMS % (49) RE B EE.
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2 Affine Toda FHiIEHITRiILREH
2.1 Affine Toda 3% —Eei /R

YEELTHRER [x_,x, IV AFAHEXEHET. & r BBEABH Affine Toda 5
B, BERERRTTRR N (ERE¥E):

#= J-i:dxji:dt{e(x_x_)g(& - X) I:%a,,‘/’aa%a—;l—zzz;:ni(ep”f"’— 1)] -
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0.¢,= 8¢— xX=x_ . (5)

K TIELHE G TR MFE, SH BN, 4B BB A %K Affine Toda
R T RFHEFS, 30, AT LHEEERTER RB=if,fc DEHA.
— TS, XREFEHE ML (Sine-GordonH i #4+). T. Hollowood % A3 i,
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T HBRA @GS G)WERXBTHE. ZTEBSERNER, THERETHESERY
fRHT I,

Affine Toda H™HLax pair B X (1 = ¢

Uxt,4) = - {%ﬂH' 0.9 + mi«/ﬁ(mﬂ' + /l“E_ai)e”“f"’”}
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V(xt,A) = —{%ﬁH- ax¢+mzr:\/;,.(/1Eal—,l’lE_w')e”“"’”} , (6)
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(£, \E_,1_=2a,H/() . @)
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HGE R S) TR, HRE x, 70" BERAF bulk” (x_ <x<x,)FHEZ T E; H
e, WRAE N R AW, HRALR T BT RN, AT LA ERF R L, GRAE
AHG)RPHARFE, T ARNEHFAE “bulk” FHBHHE. XHETUEEAN [x_,x, 1K
] 9k 2 R JRSE R Lax pair B, ETHF KN Lax pair, BT RAKER ) B+
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FRBRFEE, Wax @) RMURHERMGE, —ETLUERFEA TSR, oMHAR T
. B Lax pair I R)EREMTH(6)BAMEMAFTE. Hit, xh A LK Lax pair,
AT AR E 0, 98 (6) B X AR E A Poisson S ENA K EAE. MXIER(I)
oA R A Lax pair ERER, BT, AT RE (1O BRRER.

*f Affine Toda 358 Lax pair - MZAEE BT, 50T ARB ENIH —FRRE
A, EUTXREFE:

H'=H'=H, E, =E, =E

i ta, Fa, ”
M 2 MR , 0T B3R BB R — A 8 R ARG Q:
H~H'=Q"'HQ= -H
E,—E’, = .Q"Eai.()= E_,
E —E’ a‘=Q“E_a'Q=Eal ,
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ERBEREEERKEH (7) RWER. HWH Affine Toda HEH Lax pair H L TH#
Ji:

Ul d) = Ux, A" ) = — Q 'Ux, - H)Q

Vi d)=Vix,— A Y= - Q '‘Nx, - HQ. )

RLiZ$E iR, ERABE R B TR A RRER. Mk r#ont”, W RRe
EHR—BEAERAN (BN HR—RAK).

WRIELL L4518, TLIZE Affine Toda R TEE WL, A RBE K BB RE, (DK
5QXEEMH. ELASEET, EMNEE GRXEHM. HE, Q)WEAMNERESHH
RS —REAERY, WHNEESHASHEEL T, Bk SRORLTHELT
BRER.

HEH: B T(x,y » A) BIHE R AT .

0.T' (s yo A) = T (x,3, AU (x, A) = T'(x, 3, ) - Q7 'U(x, — HQ],
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0.[QT' (% y, VR ' = —[QT(x, y, H27TUx - A).
WO, T (63, 4) = = T7' ooy, AU D) BWBEEA T(x y, DI, = LA,
QT (% y, Q' = f-‘(x,y, -2,

5
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tr{K ()T (- e+ 0K, () T(2)} =
. tr{K_()QT (- a+ 6 +in) Q™ 'K (&) T(2)} =
tr{K_()T(- e+ 6" )K, () T(a)} . (11)
BMOAEMT R, BHé' =6+ in, KR ENRRHERE K, 5 K HXRN
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Heh 1Bl =2Vn,, i=01,r,
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Bl EX oy AR AT IE 4 BI AT 15 3.

i':B_ - _ \ n; iBa,-p/2
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Heh 1Bl =2Vn,, i=0lsr,

B B,=0, i=0,1,"r. (16)
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2= Ji:dxjj:dt(é 00’ +% [ei/”+e‘2‘/’¢]), (17)
b pUCR LI, T2 3 7 R
(02— 0Yg —2ipn[e? —2e 7] =0.
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TRYFE. TLUEES Reg = 2”7“ on =0, £1, -, MIEEENAFT - HER (Ing)
G EE, XK 58 % wisted Affine Toda FERK AP BBAFRRHAR

.
B, W 4B RBCE RITHRA N (BUERE (e, ),, = 5,0, W)

H =e,~e, Hy=e¢,—2e,+e,
E =¢,—e, E =e, E =e,+e, (18)
F =e, —e, F,=e, F,=e¢,+e,,
RYEE e, WRUT %R
le, e, . =06,¢e,—6,e,, tr(e; e, ) =0,6, ,

W ZMS A Lax pair B iRk [12]
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Mx, t, 4) = %36@11] + \/%ﬂe%w(/l’lEl - AFI) +Vr Be % (,r‘E2 - ZFZ) . (19)
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JETIRA A, TR R AR YR

¥ UBHEBRER:
%a,(p —\/g p?A — 7w pei )
Ulx,t,4) = —\/73 gei**s 0 \/gﬂe%ﬂ"i“ RN 0)1))
—r Be#ep \Eﬂei””z - i_zlzat(p
EBE, MEE 3 x 34K F, e @R
Fy 0 F, 0 0 0 F,
F, ,=F,+F +F,= Fy +|0 0 F; |+]|F, 00 ,
F, F, 00 0 F, 0
HB 2 M)A LA R

FF,CF, FFCF, FF,CF,
FJF,CF, FF,CF  FF,CF,
F,JF,CF,  FF,CF, F,F,CF,.
HIL, ¥ U X%kl
Uxt,A)=U;+ U+ Uy =u;+ud™' +ud,
RIEFBRRMO,T(x,y,A) = Ul ) T(x,y, )FBARA THEH SRR BT

T(x,y, A) = [I+ W(x, )11+ Wy, )]
Ja, HEITEEAE B wiik FEREN T LS R)

(4
0 = + WUl + WUW, + WUW, ~ UW, - U,

dw.
= = + WUl + WU,W, + WU W, - UW, - U,

0Z
5= Uit UW,+ UW, .
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0 25/6\/; 0
W = 0 0 0o |,
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'iﬂ _
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e
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(n+1) (0) (0) (n+1) © ) n+1) _.
W, u, WO+wlu W) u Wy +u W u Wy =

1
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_ (n) *®) n—-1-k *) n+1-K _ n-1) _
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aWz + [W(") ]+"Z:W(k) we-1-b 4 Zn:W(k) wetl-h _ 4, 8 wo
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owe e
WD = S W0 w1+ S WO, W 4
k=0
n+1
kZ‘.Wz(k)ulenH—k) — u26n.1}-.. = see | (21)
=0
HILATE Z RERTF N
— 2T gt
200 = [(umoar = 2717 B x=)

_ 2‘”3x/;ﬂe"5"

1
z" = L (u+uWPydx' =1 0 )%6 L(a*' ¢) dx’

o [ @ Oy 4y’ =
Z —L @ W, 7 +uW”)dx =

Jxe‘g"[ﬂ(axqs = 0,9)* + 4i0, (0.9 = 0,9) — 4Pn(e* + e W)
dx" 00
y 3 25/3\/E
* = B(0.9 — 0,9)" +2i0,(0,¢ — 0,9) +4fn(”* +e ) |
0 dx e = een
Jy 3 . 25/3\/:; 0
+IB@.9 — .9) 20,09 ~ 0.9) — 4P + e ]
00 dx
Jy 34253/ )
Z(n)=J'x (ulu/;(n+l)+u2u,;(n—l))dx’... = see | (22)
(2)|4]— oo bt

HRGEE UEBRRNERBES | -0MERTEER. X UNE, FUTHRFES
MR LR A RRHEREHTTO,~ — 0 MR HR)
Q@)U(x, 1,A)Q (a) = Ulx,t,ai™") ,

a !
Q@) = -1 , a=1. (23)
a

BRMNTFTHE.H
Q@Tx,y,, )2 @) = T(xy,t,al™),
BT LA, 1E | A|— oo B}
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T(x,y,54) = Q7 '(a) T(xy,t,al™") Qa) =

Q '@+ W(x,ad™ Y] 1+ W(y,ad™ )] 'Q(a) ,

XA EEMA |4 -0 EERNER QD5 (22)K.
R FPE AR &G T, AR AEH RS EREH F, = In{tT,0(0)}, ILEE O(6)

ing

= diag{l, €7, 1}, Hdq= E'BEJL 0,¢dx=0, =1, RImIF. MAEI-0"H,
explZVERE AN T (2, 2) Bl &, HE WM FTEk T 2 g, R
Fo= (T, 000 = 3. ZQX+ =271 - 2LA 4 gk

n= -1

JL - B0, — a,¢)2 +2i0,(0.¢ — 0,¢) + 4'31-,:(eiﬂ¢ + e—2ip¢)
dxA + +--

3 25/3\/;
FH, AJ#EB A~ + BB LT (Ma=1)

in
F,=2""7pn - 2L,%+—ﬁ£+

JL — B0, +0,9)" +2i0,(0,¢ +0,¢) +4pn(E’? +e7 )
dxd ™! 4 e

3 25/3\/;
R, B REAS N THEHG BB, KPR RRASHESYHER.

Bosr B
a+19=L[" spar,

7 %

- —_32°7/3 N L L , X _l ) »
x—————\/;ﬁ a+1 ,)—J_de[gn((ax(p) + (0,¢)) 2(e 4+ e ¢)] ’
—3277/3 S Lo
P'W(h—f )= J_L4n5x¢8,¢dx,

Mo [ FR FRAN i RETRRE 1 RA F,H AR — i IR R B

4 HRTHEXFHTH ZMS 113

% UF [x_x, | KL AR AR XA T ZMS B R R TS X
. Ji:dxji:d’{e(""‘-)“"* - [515 0,00 +3 (e + e-m)] -

S(x—x_)V_(@(x.)) — O(x— x+)V+(¢(x+))} :
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BB B33 3h 5 B
(0:-0)¢ —2ipnle™? — 267" =0 x_<x<x, ,
0,9 = —4T:a¢V+(¢) x=x,,
0.9 =4no,V_(¢) x=x_. (24)

H (D) 5T, 03k (1) X2 3hAUr A R 30, UK, B WAL T B
0K, ()= V(x, t,—a+ &K (1,0)+ K, (1,0)V(x,,1,8) =0,

0K (tta)—V(x_,t,)K_(t, )+ K_(t,)V(x_,t,—a+6) =0 . (25)
BRE K, AAEHEIK S E R, TP AEER A HERE

. 1 _ _l
d=in , =-3-n, o= 311.
HEI,.Ba=18, Q)XFHT U, VEIER K
Ux,A)=Uxi Y= -Q 'Ux, - HQ,

Vi A)=V(—A"Y)= —Q 'WV(x, - HQ ,
T35 T 48 % ok P DAE B (1) SR T () R A9 &, BT RATT A B 80 P 38 — W B 4608
HTHEHBE K, WRERFR, BHQRIER,. (B K, (DHELTBE
(1), QRHBXRS = 6+ inTTH

Vi, A"YK, () + K, (AV(x,A) =0 .
B, tnks K 3% 4, REUE BT R S A R IF
K. (A) =DI+D, H+D, H+D,E+D, E,+D, E,+D, F,+D, F,+D, F,,
&% 5 W 45

DH1 = D£3 = DFJ

=0

% 0.¢D, + \/gﬁeEM(M‘IDHz +AD,) - \/Eﬂe_i”"/lDFl =0
%3 0.¢ D, + \/—g-ﬁei"“’(,i“z)% +34D,) - \/;ﬂe‘w,l"DEl =0

if0.¢(D,+ D,) - \/—g ,Be%M (,l“DFl +AD,)+ Vr ﬁe‘i””(/lDEz + /l“DFZ) =0. (26)
HTHECEE K, PASGE, BT i0,¢X ToRRIFRRZ AU TR
i0,¢ = Ale%M +A,e 0+ 4,

Hp 4,i= 1,23 5B XROEER. BHFASHTETRA 4, = 0. BXRFXLA
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HR(26) 5, RS
(1) FILARFMH A4, =4,=0
D=1, HED=0. (27)
(2) EFAARAEHEG@:4,=0, 4,01

A
D, =-3B, D, = A,A’B

A
D,=A4,A"°B, D= [—32-—«/5(,1%,1‘3)]3
=0 ’

HE D, (28)
He B REERE, B
—Vm(A+ A7) 0 A4
R, ()= 0 A, = Vr (A + A7) 0 B . (29)
A, 2 0 V(P +17%)
(3) EFABRKM):4, 0, d,= x2Vn
p - L1¥ 4 (A*+A")B D, = [i\/i(ﬂ3+/1‘3)—2n—-Af](/lzt/l_l)B'
23 \Jon ! 2 321 ’
D, = A+ HAB DE2={—Az-gn_—Af(,lzi/l“)—,%A—f(,l3+/1'3)}B',
; ‘ V2n Van
s , i 2n — A} i A? N
D, = (A*+17)4,B DF2={—,1 -—&Tu + 4 “m“ +4 )}B,(30)

He B ARG HBINEEL.

T K5 x_ MR &8RS, TLUER 3 K, 2 B8 WA 7 (25) 77 48
AETK'Ga)S5K, ¢a)WRETERAN(ETEER x, WER), FUTEEME
AQN—QOMER: ABH A ARFRNMERSE 4 4 RBRRT x, LHERME
), A8 K21, ) 5ARKM. BB K_ (L) WRARBET.

ER, FAAREM 1 TUEAAEF AR Q) MFRER. RITAERME (2) TRIE
ERBEREF=EXTFEZEHRS T AEPE AR RAHBH TR

MW ek, DTG, x  AK_ (DT ' (x,,x_, — AN} RESHREREL WA
—~0" W, B EEAENEATR

P=Intr{K, (D T(x,,x_ s DK_ (DT '(x,,x_, -4 D} =

Intr{[QK, (D] TCx,,x_» DK (DQNQ T (x,,x_, - DA} =

Inu{K, (DI+ W(x,, )" [T+ W(x_, )]
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R_DU+ WGx_, = De™ 2D 14+ W(x,, - D'} =
Intr{ O eZxoxl A A e-i(x+.x_,—4)} ’

HHO5A4 518 % e ZHMERR. U LREIBRF.EAT K. K, HERR (12).
B ZC VR FRRAFT R, 407 B, M T explZ,,]5 expl - Z MR TR S, HE
i DLz e, D

P=In(0,)+ D Z&x,,x )A"+In(A,)— Z ZOx, x N - A" =

n= -1 n= -1

+ Z ZO(x, x_)A"+

x=x, n= -1

ﬁax¢a,¢—iaxa,¢ 2 3
ln{—l—- 3+2-7°8n A%+ o(4 )}

ﬂax¢a,¢—iaxa,¢ 2 3
ln{—1+ 3 2 g +o(4 )}

22/3\/Eﬂ(x+ -x A7 -

- N i i 'ax x
# U x-d"[él?c‘«axfi’f +@,)) -5+ e—””’)] '% .

Z ZO0x, x N- A" =

n= -1

} « 1404 .

€2))
ERPEERF AL ERSAFRE

i0,9], = Ae |, 5 i0.9], = Ae |

DEAZE, #ERLUHNEREIT. EHE G PRARFMHRFETRILHAF R
RIS R (10 PP AT R E0)

3 [ =
27/3\/7_1'ﬂ 1

X a
J: [—«a '+, ¢))——(e"’*+e""”)] ‘4n;’

AR AR EMATIARK B ETAFBIEERN

2 o-if

4np

x=x.: V. (p)=

X=X*

~ifi¢

X=x_: V_(¢) = (32)

/3

xX=x_

sk, RAREUT KK

g¢ = 3410, V, (@) »

X
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T X IE 2 B 1 F Hh B3R 57 T
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Infinite Number of Integrals of Motion in Classically
Integrable System With Boundary (II)*

Chen Yixin'  Luo Xudong"?
1 (Zhejiang Institute of Modern Physics and Department of Physics, Zhejiang University, Hangzhou 310027)

2(Institute of Theoretical Physics, The Chinese Academy of Sciences, Beijing 100080)

Abstract In Affine Toda field theory, links among three generating functions for
integrals of motion derived from Part (I) are studied, and some classically integrable
boundary conditions are obtained. An infinitt number of integrals of motion are
calculated in ZMS model with quasi—periodic condition. We find the -classically
integrable boundary conditions and K, matrices of ZMS model with independent
boundary conditions on each end. It is identified that an infinite number of integrals
of motion does exist and one of them is the Hamiltonian, so this system is

completely integrable.

Key words an infinitt number of integrals of motion, classically integrable boundary
conditions, Affine Toda -field theory, ZMS model
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