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_Hyperbolic Kac-Moody Algebras

m  Dynkin finite affine Dynkin
(regular subalgebras )

m Rank >3 136

m Cartan Indefinite Lorentzian

= Rank =10 E.q

Julia, Nicolai,...






U-duality

e
R ESN———————————————————————————————————————

D=11 supergravity T-duality Kikkawa/Yamasaki(1984)
Cremmer/Julia/Scherk Sakai/Senda(1986)
(1978) S-duality
D=4, E;.;/SU(8) hidden symemtry Font et.al.(1990),Rey(1991)
Cremmer/Julia(1979) 0(d,d)symmetry
D=1, E,, conjecture Narain(1986)
Julia(1982) Maharana/Schrawz(1993)
D=3, Eg,5/SO(16) supergravity U-duality
Marcus/Schwarz(1983
e ( ) Hull/ Townsend(1994)
D=2, E; symmetry

Nicolai(1987)







D =11 supergravity, bosonic Lagrangian
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E, SL(9)

248 = 80 [ 84 [ 84
E, SL(9)
adjoint adjoint

[X, Y], = (XY =YX),’
X, V[ =X IVIjk+XjIVIki +XkIVIij
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Full (bosonic) D=3 Lagrangian
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V=VV,, M=Vr\V?
T :symmetric space involution
E, =H(= SO(16)) U K, 1(H) =+H, 7(K)=-K
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Eg .5/ SO(16) nonlinear sigma model
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Eg D=11supergravity
o D=3,G,,,/SO(4) nonlinear sigma model D=5 pure
supergravity S.M./Ohta(1998)
G, D=5 pure supergravity
“oxidization”

cf. D=6, N=1 G,x G, supergravity Holman/Kephart (1998)



D Killing vector light-like
Nicolai

Geroch  compatibility condition

Duality relation pure gravity

Kasner Cartan =
SL(2,R)
SL(2,R)

Supergravity  solution generating symmetry



Maximally supersymemitric plane-wave
T-



Maximal  supersymmetric

lIB plane wave
ds® = 2dx dx™ — z°x'x'(dx*)* + dx'dx' (i=1...,8)
Foiijw = U, Fs =0 otherwise (&, =&z =+1) Blau et.al.(2001)
® AdS.x S° Penrose

® 30
® Green-Schwarz Metsaev(2002)
ki=k, +k.
( ) ij e, e |
k, =—cosux’d — ux'sinux*ad.
Michelson(2002) | o, | \
Kee =-Sinux’d + Lx'cosux’d.
® Penrose Rosen X*
"T-dual”
® K. Brinkman

® {0,k Ky Kg, kg, Ky, Ko Kyg, kg )
Eio



ds® = 2dx*dx™ — z*x'x'(dx*)* + dx'dx' (i=1,...,8)

Fo.iw = 4UE, Fs= O otherwise (& = &5 = +1)
K" g, Michelson(2002)

{cos,uX* sin,ux*]x7

X8
| ds®=2dX7dXT - X X (dXT)® - 4uX TdX PdX T + dX'dx'
(1=1..6; i=1..8) F;unchanged

-sinuX"®  cosuX”

St 1B Michelson

‘T , 1A Alishahiha et.al.
|
= [IB mementun mode

A moementum,winding



. . . S.M./Mogami/
Bosonic spectra in light-cone gauge

/Satoh
In preparation
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Bosonic part of GS strings in light-cone gauge
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Plane-wave T-

0(2,2; 2)
S O(4,4; 2) OK
O(8.,8; 2)?
+S =  Egu9(4)
?
0 SL(2,2)

R SL(2,2)

St Cvetic et.al.(2002revised)
0(8,8; 2)?




E,,In M theory : theupdate

D
Future Prospect
* Maximal supersymemtric plane-wave E,, U-
° W(E;0)

Panlevé equations, Del Pezzo curfaces, Einstein billiards,...

D=5 pure supergravity
D=6 N=1 G,x G, supergravity
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