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Z A Ay aE

BER—Nn RERETERYE, RE RS MBH X FRA Cartan HEE K. 2 B
Chevalley & &R
[H,-,E,] = K,E;, [H,F;] =—K,F;,
(H:,H;]=0, [E.,F,] = 6,H;, . 2.1
(adE)'"%E; = 0, (adF)'"%F; = 0, )]
Killing B# A FHE2 B KN
(H,H,) = K,, (E,F,) = &, 2.2)
£ 9 i Cartan FRYEFE—NTE H, \T¥ 9 ¥ ad (DA AEEEREE R
ES—BWRFTRET,. Y FH—HENTH
©=N@DDN,, (2.3)
Ho N =N 5341, Al FR8,D AZEHFRE
BRERMNEEE —NIFTR. E NP HFHHERE—N R ETE 1oy, B
ad(H)p = 24, ad(H)y =— 2v. 2.4
ERMTHERE

I(g,A4 %) = Swnew(@) + S [d6¥_0, % + ¥, 0. ¥,)

+ xIdZG(A_ I, gge ' +A, g ' g+ A_gA, g ") — xj.dzf(A* U+ A, V),

(2.5)
K
U=%, 4 u4V=V0_41,¥, =[u¥ ],V =[¥_ ], 2.6)
MH% ¥ ENFV,A €N ATURIEEARC DENTHREZ R TARE,
g —~>ag, -g—>gh,
A_-—>aA_a '+ ad_al, A, —»pA, B4+ 93, BB, 2.7
V,—» ¥, — (loga)?, V_—»>¥_+ (logh®,

Hra€exp(N_),B € exp(N.),X® € N®,
MM T (2. 5)R A Enler-Lagrange 784
a_ (O, g8 ' +gA, g ) +[A 9, gg ' +gA, g ' ]+3, A_=0, (2.8a)
d (glog+g'A.gd+[g'o-g+g'A_g,A,]+a_A,=0, (2.8b)

(N_,d, gg '+ gA, g —U)=0, (2. 8¢c)
(N,,g'oa_g+g'A_g—V)=0, ‘ (2. 8d)
3, ¥_— (A)® =0, (2. 8e)
LW, — (A =o. (2. 8D

BT REXFRE Q. D, XEZ T EIFATEMIL. (2. DX, RITPHHT g0 R
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g& = ABC,A € exp(N_),B € exp(D),C € exp(N,). 2.9
F&, fARAE R
g = B, (2.10a)
A IEEE
A,= B"'UB, A_= BVB. (2.10b)
(2. 100N 2. 8), BATE
3 (3, BB™") + [BY_ B ',W,] + [BvB~',u] = 0, (2.11a)
2, (B-'a_B) — [B"'W, B,W_] — [B'uB,v] =0, (2.11b)
9, ¥_= B ¥, B, (2.11¢)
9 ¥,=BW¥_B, (2.11d)

FERACOADBFIENT H EBBL THHREBIE Toda BAI10].
A (2. 11D Lax pair R WA LA ERBAE E 2B FBH. ¥ Q. 8a . b)FRM

AT RAEH M RAERE,
Ja+ T, = 9y gg™ ' + gA+,g_l)TLv

2.12)
0. T, =— A_Ty,
(3, T = A, Tk,
PR OETE (2.13)
0-Tr=— (g7'a_ g+ g 'A_ Tk
WL 2. 100 BIFRA (2. 12) B (2. 13) B B4 F &Y Lax pair,
Ja+ T. = (3, BB™' + ¥, + T,
_ (2.14)
lo_ T, =— (B¥_ B~ + BuB~)T.;
9, Tx = (B-'¥, B+ B 'uB)Tk,
{ _ (2.15)
9. Tx =— (B™'3_ B+ ¥_+ »)Tk.
5, XA R H N E —HN A
T, = BTk (2.16)
S EMBE R
RAFECADHERIERERN
I[B, ¥, ]= Swaww(B) + %szf(‘i'+ Y, + v_ I
—~ k|6, BY_ + B uBw). @G
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B = exp¥ =exp( O\ ¢H) , ¥ = > ¢iF., ¥ = >4 E, (3.2)
i=1{ i=1 =1
[ B 29 SRA R o F1 v 320
‘= %2 SsignG — PLESE Ty = 137 Ysign(j — DIFLF,],  (3.3)

i=1 j=1 i=1 j=t1

KX BBHALMRAG. DR X, RI1EF)
I[g,¢* )= %J’dzx}_: Zg’” ,,ngK;ja,,gz:"

+ % d?¢ > sign(i — ) (¢ Kydr 97 + ¢ Kid- ¢

— /c-]’dzf{%sign(i — Psignk — K Kijw; — % ;jwi(ojKij} ,
. G
(Uj = exp(— 2¢K'1)' (3- 4)
MR, RERENFBAIUE R
A a ¢ — Zsign(i — jIsign(k — ¢ K i Kyw; + Ew,-w,K,-j =0, (3.5a)
ik i
G

3 ¢y = > signi — )¢t K w;, (3.5b)

o ¢ = D signG — ¢ K, e, (3. 5¢)

Lax pair(2. 1) R C. 1WA H L RS ¥ EFEH. AR LT, RITRAN TR
"R

(3, T = (@ P+ 1}'4-4‘ T,
{ _ (3.6)
lo_ T, = — (e®®¥_+ e®)T;

Ja_;_ TR = (eﬁ“doli;—{— e—-adG#)TR’
_ 3.7
o, Th=— (. O+ ¥_+ Tk,

R+,
@ = D\gH,, ¥, = DsignGi — DK, UHE;, ¥_= >signi — DK, ¥ F;,
T 2 F1 v B (3. 3)RE H.
HUAE N, RAEX BE KRB G O E XK IER Poisson 1§5. Ei1RZ
2

{@f (D), @} = =K ez — »),

K
{% Ssignl — HVE@KTE() ) = 8,0z — 3,
L

{Sd(x),?f(y)} = {3o¢($),3o¥j(y)} = {Sd(x),‘/']i(y)} = {1/',+(x),‘/';'(y)} = 0,
(3.8)
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Ko &= (2 +20) CRIRH#L 4 =7 (2, —20). AG. ORBAFR Y
(g (), (N} =— 28,0 (08 — »,
i i1
(af (), [@ (N ]F} == 8, () ]78 — »). (3.9

EFRVFRE, RITTE—THREG. ORI HAER. BELIR 2.z EMTIHE
A

x> f(z.), x_—»h(z_), (3.10)
WL FBHEG. SIRTH &GN
() — F(@) = g + %2 (K~ logf’ (z k' (z.), (3.11a)
Gt () = g (@) = (f (@) 3t (), (3.11b)
G (z) = 97 (z) = Wz ) T (24 7). (3. 11¢)

BFLL 3 ¢ o MFETEAL A (0,0) B primary 57,41 BIBURALN (—50), 9 BI3EHE

B 0, — 3, B primary 5. M EH- BRI H#0 h RERR X R
By 44 A3 Y Toda HUEH .

W .r 4 B f0 F AR Poisson X &

EERIT TR Q. 1605,
e®Te = Ty. “. 1D
e %%k B, 8 |
T = e 7°T, = e7°Tk. 4.2)
B, RATAT 5B e 2°F0 e2°%F (3. 6)F1 (3. DA LRI R M A B, 7 B4 6 e Ak b
15 B B3 58 B S AL bR, 4 R A B B

[ aT = %AOT,AO = 3D + e TUO(W, + p) — e (¥_+ ), (4. 3a)
[ aT = %AIT,AI — 3D + e TUO(T, + p) + e (W_+ v). (4. 3b)

FIH L1545 tH 89 Poisson 55 & 5K
{A(x) RA(Y} = %Zsign(i - N {SI’FLKU[‘”;']%(EJ ®H;, —H,QEp

+ ¢ K (w5 (F, @ H, — H,® F)) + 5w, H{(E,E]® H, + H))

—(H; + HY)Q[ELE,D + (H; + H) Q [F:,F;] — [F,,F;]® (H; + H;))
4+ 2K, (E.QE,—E,QE.+F,®F,—F;QF)]}6(z — »). 4.
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(rAy@)R1+1XA W] —y) = 230¢[fyH;®1 +1&Q H. )6 (= — y) +

+ YsignC — P Kylw )7 [rE,® 1+ 1® E;18(z — »)
+ DsignG — K Lw)i[r,F, @1+ 1@ F,1é(z — »)

+ %Zsign(i — Plow2[r[E,E]1®1+ 1Q®[E,E] —

(F,F1®1—1Q[F,,F;116(x — . (4.5)
A (4. OF (4. 5)FEEE L BD
{Al (.’L‘) ®A1 (y)} = [79A1 (1') ® 1 + 1 ®A1(y)]6(1' - y), (4. 6)
BATE
[79Hi®1+1®Hi]=09 . (4. 7a)
[ E®1+1QE]=1(EQH,— H,QE), (4.7
[ F,®1+1QF])=<F,QH,— H,QF), (4,7¢)

(r[ESEIRQ1+H1QLELE]— [F,F]®1 -1 [F,F]]
= LE.E1® (H. + H) — (H.® H) ®[E.E] + 2K, (E.QE, — E,QE)
+ (H, + H) @ [F., F] — [Fu F1® (H, + Hp + 2K,(F. @ F, — F, @ F).
(4. 7d)
(4. 7a—) IERREH W Toda BAK r HEER AR HEY. 4. 7) SRI=ZAFRIHR

AH B ML, W LA TR B B T Jacobi R K (4. b, (4. 7d). RN EE — M HE
2530, R 58 H9 Toda MAI R FHF M - B,

r=— L3 (E.®F.— F.®E.) + IC, (4.8
a>0
EP AR MEEHEE,C & Casimir 7o
C= D (KWHQH,+ >, (E.QF.+F,QE.), 4.9
ij a0
C,X®1+1®X]J=0,¥ X €% (4.10)
#4 r W R %M Yang-Baxter FF2, 0 r Hiy 2 REERBE A FFENE, ENS
r=— L&y H@H + 2 Y E.QF.), (4.112)
ij a>0
= (S KTYH,@H, + 233F.QE.). (4.11b)

FIH (4. 3D, TR 4. ) RFY, G E H



%5 B NIRRT BR B R B HTE Toda A 437

(T QT @) = %[r,T(x) RT@]I. (4.12)
BEE@IDP T@RBESW, B
T(x) =T @, T (). (4.13>

FHEH—4L T(0)=1,1 T "3} transport 4 FE.

EFELT 6@ 6@ RERHRK

RERINEHAFERAG. OWEERE. EE CH—ITERERTR o HBEE (R
REICH<ADN (LD HG. ORG. DB

L<ALITL(®) =0,  4<IR|Tw(x) =0, (5. 1)
B, 5
£0(2) =< X |TL (@), &P (2) =< AL |Tw(2) (5.1b)

AR 2, 1 2 FIEE .
HHEFERL SR &M R TRRB G BRI ET B4R (o)), BRI H
(T(2) @T() = 2T@ @ T

AT W RXT MM T(WHRT(y) —rlfx — y)
+ [T @DRXT ()T RT (@) —r]i(y — 2}, (5.2)

(@) KT ()} =— % DUK Dy — DH QTWNT (@) H;T(x), (5.3)

(T(@) @B} =+ 3K — PT@OT WHT ) @ H, (5.4
% R SHE SR R . P 5. )~ 6. 5HR, 578
(T @T(N} = 3T @ Tl

AT D @T D+~ DK H,@H)

T TG — i — 3 + [T7(@ @T (@ — + 3 (K H,QH,)
- T(2) @T(x) — rliy — 2)). ; (5.5)
[ bt , FH E G 1) KA K
<AL @< KRN =TF < AR| @< KRN DK HH, @ H,
w7 i
(E@) RE) == LE@ @EWN[ 0 — 3 +7 0y — D] (5.60)
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A4l ,
(8(2) RE () =— %eu) ® & (7, (5. 6b)
(€ @) @EG} =— +€ @) Q &, (5. 60)
(& (2) ®E (y)} =— lZ—‘ @R EW[r 0z —y) +r" 8y —2)]. (5. 6d)

BIED, XEXHKX R EEHEH Toda HRTHENETHINRBOER EeemF".

{1 FR BB EH W Toda HRELWHR, FEHT £ £ Tk LIHFBH 5
REAWFUAER T BURZHBARG. 6a—d)th AR 2R BAHM —F 5.

X FHEEF (), e R EE T HAH

AT BB FERE TR RITERBHE T pENP vENT, BT FIER
WAALFRFAL,

<KD+ dlp=0, <AL —dlv=0, (6.1)
K
<AL+ ANE; =0, <AQ|, <AL — d|F; =68, <A |. (6.2)
MAC. 1le—d)fl B=e® X—F L, AFG. OFE_AMG. DE—XHEH
- T, =— (- ¥+ Ty, (6.3
3 Tr = . Y.+ e )Tk, (6.4)

fEMAER T To—>e®+ T, Tr>e - TR?&ﬁ]ﬁ
9 (e"+TL) =— { D] (l + 1),<ad~Ir DHEPT) + e re ) (4T,

>0

2, (e "-Tw) = (D) Lt (l+ 1), D L oaw Y oW, ) 4 e Toe 0 p) (e T-Ty).

>0

(6.5)
Hik,
a_ P (z) =0, 2 tP(x) = 0,

(P (2) =< AL — & |e%+e3°T (2), £ (2) =< AL + & |e e 3°T(z). (6. 6)
FIALI0IA 8, BATHE BB G5 EF 2n M FEE HE W RBH 30, Fit, 1t
SHFEEFIEN R 2 CHEANFERD). B THBENER o KEBRR MBS
EAME— BRNBIAMNFERETREEDL) (PP FEHTARLBIEFA
HEZX. £ RETHREF SRR RIS B B 79— UL,

FEV—H,RIMNELSBOTHEE,

{e‘F+(I) @T(y)} PR 716.{2[(0!(1-)]%2 —(;l‘-—:—l)"[adw_*, (.Z')]n
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F,QTWT Y(ET(x)}(e¥+® R 1Dy — ),
y 1 1 1 -
(T(2) @"+P) = A [ ) 2] o 5 T@T W)
+ET(y)® (@d¥, (yI)F, 1A Q¥+ (z — ),
e T_(® ®T(y)} = = Z[m (:c):l 2 n + 1)'[ad‘1’ @7
EQRQTWT " ()FT(x)} (e ¥-® ® Dy — o),
{T(x) ®e_"’ N} =— = 2[&) (y)] 2 in + 1)'T(I)T Y(y)

*FT()E [ad‘I’_ WMTEIA Qe ¥-)0(x — y). 6D
X EI A EH N ¢F 5 T 1 Poisson ISR, TG E XA T 898 E MK
A Lax pair SRH. #Him

j{sb,-* (2), (9, — %Al(y))T(y)} ~0,

(6.8)
[{90? (@), T} =0,x>y
o
(9 (@, TN} =— [ BTOT HDET @8 — 2. (6.9
KT ,THRI{T ¢}, 3B BT HB 6. D.
THERATER (ORS00} #E X,
{§i(0) R ()} =< A — | QKAL) — &' |[e¥+@ Q) e¥+P -
. {e%o(’)T(:r) ®e%o(y)T(y)} + e¥y (D o X 1{T(z) Re*+2}
c1ReFPOT(y) + 1R e¥+Pet® (e¥+@ RT () )e7°DT (2) ® 1
+ {e¥+@ ®e¥+P e T (x) &) eT® T (y)). (6.10)
¥ (5.5, (6. DETHRAN (6. 10, FER
<P — @ @< AL — |yt =— - <AR — | @< AL — |
« (DK H*H, @ H, + 2E;Q F)), (6.11a)
ki
<A — @ | @< — @l = L <A — @< AR — |
« (DK H¥H,Q H, + 2F.QE), (6.11b)
ki

A EEEl
{Li(@) R} =— %C;(:c) REWIr 8z — ) + 7 0y — 2)]

+< 'lz(ng)x — dtl ®< A'(npu’z _ ajl {e‘P+(z) ®e‘1’+(y) }e—;—O(z)T(x) ® e%O(y)T(y)‘
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EXPBE—HHFHESAIE R
<AL — & | Q<AL — o | {e¥+ Re¥+P}
=< A8 — | Q< _"": —d|{¥, (@) Q¥ (M}
= {gH (D), ¢ (M} <AL X< AL |. (6.12)
XMFARFER i # j, {¢F @)H¢f (D YEFE LG 8 R) 8 GO ARRBER LA
B —MNFEE, IR — 8, M EA RS 0, BITE X
§O@ = 358, (6.13)

possible i

#%’SUEX ¢®. F £ Poisson B (L. (x)®§,(y)}7u3i'%552

C(x) ®§(y)} = -—C(.r) Rt 0z — ) +r 0y —x)]. (6.14a)

A4l v] 15
E@D R (N} =— L@ ® L (6. 14b)
(£ () by} =— %E (@) @ e, (6. 14c)

(£ (@ QR (M} =— %E (@D RE D[ 0z — ) +r+ 0y — 2)]. (6. 14d)

WA, E(x), L) 5 L3 ), B REA RGBS,
(&) Rt} =— —;-eu) REW[rt 0z — y) +r 0(y — )], (6. 153)

(@) ®EGN} =— %tm ® EW[r+ 0z — 9) +r 6(y — 2)], (6. 15b)

{(8(2) ®E (M} =— %em Rt r, (6. 15¢)
(£ @) @E} =— 3L @ R EGr. (6. 15d)
(& (2) QE(M} =— %E @ ® Enrt, (6. 15¢)

(5@ ®F M} =— FE@D @ & (™, (6. 156)
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(€ () R (») =— -;—Z-‘ (@) RE (N 8z — ) + 7+ 0(y — )7, (6. 15)

(E () @ (») =— %E () ® & D 6(x — y) + r* 8Cy — 2)7. (6.15h)
TG, 6),(6. 1. IDMRT B4 G W REHBRTHAY.

L HAET

T WBERRT FEET 62,69 (2), 6“9 (O {P (D HHiTR . RITE
I, X AT RBME— S RERSROTANT. LR, RIELIREFEY
FEC @) B ().

HB £0 (D). B LY

EPV(2) =< AL, |e7°T [AL, >. 7.1
FH (5. 6a) 5B
(E@1(2) 641 (y)) = 21;2 (KTDYXR) AR, + 691 (x)E 1 (y)sign(z — y).

7.2)
EX QP (x)=InE (z) , BINIH
QP (2),Q¢ () = zixmz..m)sign(z — . (7.3)

XF n BRERY ZHE 2 M EEARR, EMRANBR R RLETTRE. FHiL, RATH
U/‘Tﬁ)‘(_‘/l\ n gﬁ%ﬁ Qey{@f%

QP (2) = (ARrQe(2)) = > AR (KH". (7. 4)
XHE, M\ Qe B4 B B Poisson 55
(Qi(2), Q) = ziKK.-,-signu — . 7.5)
LR Q¥ W& XK
EPY(x) = exp (A% Qe(x))]. (7.6)
BIE4n, 6 () RSHUTFAF T IHMNLSHTHAETEH » A BT, BF
EOUx) = P (x) |39 > (7.7
HREREHTB AR T.H N
Qi) Qi(y))} = 2i,cK,~,~sign<:c — ), (7.8)
HEF
£P (z) = exp[ (AL, Qr(x))]. (7.9)

EEHETXE » . BHTAETHN 2n, EFR W1 ARSI 450
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ARE] i

AICHEFR T WINW EBH B R 40 S B F T RER R v R R AR, X
— R BRI L, RATA H THRAKNZ 3 H B Lax pair BR, HEMEENHLTBAT
FRH) ~ B ZE A Poisson 5 . FHEHETHZBRAPAZAT AR T XEEREE
TS AR A B TR BRYE A WARBOW R B EE A

YER— AR G B RABASIRY K. Glm, RERINKE T FEZHBAR
(5. 6).(6.14), (6. 15) , (HAK P BN FAET W AT B E AR R IH K MARE.
Fob, BT A OB R — S8 8 Toda BA MM E, LIRS - HE
ALK R HRATESE, RITEEHPER X Toda BRI B SEE M £ E B 5TRRE T
LA B SCH AL, Bl A58 i Dressing 28 BOR BT SRR B B F BEXS BRAE 32T Lax
LY M BN W RBHE S M F 11155, RO EX & N E i E AT
B R R FK A5 B T A .

fE&E X B IAFER B IE R G B ITHRR RS,

£ % x &
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From Integrability to Conformal Symmetry .
Bosonic Superconformal Toda Theories

ZHAO Liu
Unstitute of Modern Physics, Northwest University, Xi' an 710069)

ABSTRACT

In this paper we study the new conformal integrable models obtained from conformal re-
ductions of WZNW theory associated with second order constraints, these models are called
bosonic superconformal Tada models due to their conformal spectra and their resemblance to
the usual Toda theories. From the reduction procedure we get the equations of motion and the
linearized Lax equations for such systems in a generic gradation of the underlying Lie algebra.
Then, in the special case of principal gradation, we derive the classical r~-matrix, fundamental
Poisson relation, exchange algebra of the chiral operators and find out the classical vertex op-
erators. The result shows that our model may play a similar role with respect to the ordinary
Toda theories in which one may obtain various conformal properties of the model from its in-

tegrability.



