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Lange;grayity-Duality,

• Ads R F T (Maldacena '97. - - - )

e . g .
I B string i n Ads, x 55 a 4 d N = 4 SYM

• Ma t r i x dualities (Banks, Fischler, Shenker, Susskind '96,

- - - )

SYM - string theory i n Mankowski spacetime
'T '5

Coulomb branch physics → S-mat r i x



MatrixDuc-ties

0+1-17 . BFFS m a t r i x quantum mechanics

t o M-theory i n R""
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↳ I t A string theory i n R
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- - -

• 2 d 10,8) O (N) SYM

( → 50132 ) heterot ic string
:

i theory i n R"'
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C e n t e r : UCD 3 I n → N-ality o f SUN )

⇒ E l e c t r i c f l u x s e c t o r

Q . Spectrum i n K-flux sector?

Resonances & decay ra te?

→ predictions from m a t r i x duality



Matr ix t r ing theory 1 M ¥ 6 1
(Mott '97. Banks, Seiberg '97, Dijkgraaf, Verlinde,

Verlinde '9'D

217 18,87 01N) SYM

1-decoupling

N DI's i n I B - Black 1 - branesol' i n I B

(decoupling

dskr-tf.cn/%fdt2tdx7tffcrDkldr4r2drj)-
eE=ffIrDk,Cz=f?
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C , = 3272813 lis



Matr ix t r ing theory 1 M ¥ 6 1
• S-dual → TIB: pure N S N s

dssi-r-ff.cn)" f-dt4dxDtdr2 t r ' d 542, x - x - 1 2 1 T R

EE = (Ich)-"2, B, = Ftdtrdx (gj=gp', lj=g¥lB)

• T-dual → I A : pu re geometry

dsIr= 2dtdxtffdx~tdrztrzdrj.xn
x-2IIHA-TB.gr#=IBfz.9=32TigalAR)

• Satrap ⇒ I A string pert' a s n e a r I R

o f SYM



Matr ix t r ing theory 1 M ¥ 6 1

dssir-2dtdxtffdx~tdrztrzdrj.fr I t
21¥

• Proper length of Y circle -
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Matr ix t r ing theory 1 M ¥ 6 7 ,

•Multi-core:#→ E*i¥aT

I A i n R"9: graviton S - m a t r i x "§§-
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• Twisted sectors - N = FE, nick, n ice Rzo

"=In¥k# [¥515 Hk]
Tomax' twisted sector o f symk

Hk ↳ Hi

• Susy i only 112,12) sec to r

→ eikxafyi.si/xfrTi.5J → sugra multiplet



gym-RDlisymnlkltos.ie-
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8 1 K ¥ §mN l R 8 ) #

0 5 = 1 fd2xIcx> t - - - ← should preserve
Gym i n all symmetries

DVV t w i s t field = ,¥ RID,

R I D = 49%2%1505%5, (no s u m overa,'d

-
[452×54-55×5]#57
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(Lunin, Mathur '00)

space ← ÷ . N



9 , 1 ¥ §m ' Y R 8 ) #

0 5 = 1 fd2xIcx> t - - -

Gym
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Fluxsector
2 d 18,81 UN) SYM i n K-flux s e c to r

{(Witten '95) e . g.
K-I i t r Pei

$ "

(K,N)-string ( I B )

L e k Dl charge (Its) T u k DO charge ( I A )

(DVV '97)NcotkTebanondacena '00,
Herzog, Klebanow ' 00 )
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Fluxsector (Ket)

• Open strings o n DO → exc i t a t i o n s of DO i t se l f

-

(mass less → UCD
{massiv
e ↳ e x c i t a t i o n s i n Ket sec to r o f SUCN)

t
⇒
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= Eiffel? n i l i togy )]



Fluxsector (Ket) ( l - l , M-Moot af.)
x

• Decay i n t o DO t closed strong

p ¥ t ? , n e w €
(when kinematically allowed)

I

Massive exc'-¥1 → U (N-n) w/Ke l x V i n )

-

↳ r e s o n a n c e w l T - ¥



Fluxsector (Ket) ( n e t )
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Fluxsector ( k i ) ( n = D

large k i t → m a s s less E F T:&:*.
E

I A F I

µ a leading Regge of

I A F I o n DO
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t # M T
2nd (0,8) O (N) SYM c → het 501327 i n R"'

ga-g¥R

Lightest 501327 spinor: m a s s i v e , b u t stable!

Mspinor ~ ¥ flag,). f (ga)-ft -
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Matrix dualities make predictions fo r S Y M

• SYM → nonperturbative string theory 5 - m a t r i x

• Other angles : NCOs, NRCS (Gomis, Ooguri '001

. Other examples i l e t ABJM ↳ I B i n R"
9
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