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Motivation: I) £-Model ...

S = Swyw — 1 /(/‘180l,£l_18(,/>

2
1 —1 —1 1 147 |1 —1
SWZW — E do d7'</ (90/,/ 37—/> + ﬁ <[/ d/,/ d/],/ d/>
» target space Lie group D > [ with maximal isotropic subgroup G
» Poisson-Lie symmetry and T-duality are manifest symmetries

> integrate out 1/2 of the degrees of freedom — o-model on D/G

» D captures the phase space of this o-model

J=TxJ" =1719,1

H = %/da(J, EJ)

{J4(0),J5%(0")} = FAPcdC(0)d(0 — o') +1*°8,0(0 — o)



Motivation: ...and integrable deformations of the PCM

> field equations from 0,J4 = {H, JA}
» example principle chiral model (PCM) J = jo + J;
Orfo — 0ot =0
Orjt — Osfo — o, j1] = 0
» Zakharov-Mikhailov field equations — Lax pair

» Lax pair — infinite number of conserved charges — integrable

» new integrable model
1. deform { , } and keep H

2. such that field equations do not change

Because both { , } and H are manifest in the £-model it is perfectly
suited to explore these deformations.




¢ Low energy effective target space theory?

> £-model = o-model on D/G — (g)SUGRA

» but then we loose all the nice structure on D

» £-model = doubled o-model — Double Field Theory?

CHALLENGES
1. doubled space = winding + normal coordinates # D
2. abelian T-duality is manifest C Poisson-Lie T-duality

— standard DFT does not work

Today, | will show you how to change the standard DFT framework
to overcome these challenges. The result is called DFT on group
manifolds (abbreviated DF Twzw) and will meet all our expectations.




Motivation: Il) Incorporate Poisson-Lie T-duality into DFT
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Motivation: ll) Incorporate Poisson-Lie T-duality into DFT
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What do we gain?
» a target space description with manifest Poisson-Lie symmetry
» captures the dilaton

» captures the R/R sector

» first derivation of R/R sector transformation for full Poisson-Lie T-duality
» Dbefore only for abelian and non-abelian T-duality known

» modified SUGRA automatically build in
» simplified handling of integrable deformations

» consistent truncations in SUGRA



Outline

1. Motivation

2. Poisson-Lie T-duality

3. Double Field Theory on group manifolds

4. Summary



Drinfeld double

/Definition: A Drinfeld double is a 2D-dimensional Lie group D,
whose Lie-algebra d

1. has an ad-invariant bilinear for (-, -) with signature (D, D)

2. admits the decomposition into two maximal isotropic
subalgebras g and g
N g g Y )

> (17 t;) =Tacd, fheg and t?ej

0 42
> — — b
(Ta, Tg) = naB (53 O)
> [Ta, Tg] = Fag® T with non-vanishing commutators
[taa tb] — fathC [taa tb] — ?bcatc T faCth
(12, tb] _ ?abctc

» ad-invariance of (-, -) implies Fapc = FiaBc

Motivation Poisson-Lie T-duality Double Field Theory Summary
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DBrinfetd double

‘Definition: A Brinfetd double is a 2D-dimensional Lie group D,
whose Lie-algebra d

1. has an ad-invariant bilinear for (-, -) with signature (D, D)
2. admits the decomposition into #we one maximal isotropic

subalgebras ganrd g
\ 2 : Y

> (17 t;) =Tacd, fheg and t?ej

0 42
[ — — b
(Ta, Tg) = nas (53 O)
> [Ta, Tg] = Fag® T with non-vanishing commutators
[ta, tp] = FapCls + 1, 1° [ta, tP] = FPC oty — focPt°
(12, tb] _ ?abctc

» ad-invariance of (-, -) implies Fapc = FiaBc

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 1. Definition

» 2D o-model on target space M with action

S(E,M) = [ dzdz E;jox'0x’/
> E; = g; + Bj captures metric and two-from field on M
> inverse of Ej is denoted as E’

Motivation Poisson-Lie T-duality Double Field Theory

Summary
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Poisson-Lie T-duality: 1. Definition

>

\ 4

2D o-model on target space M with action
S(E,M) = [ dzdz E;jox'0x’/
E; = g; + Bj; captures metric and two-from field on M

inverse of Ej is denoted as EY

left invariant vector field v;' on G is the inverse transposed
of right invariant Maurer-Cartan form t;v3;dx' = dg g~

> adjoint action of g € Gonty € 0: Adgta = gtag™' = MABtg
» analog for G
Motivation Poisson-Lie T-duality Double Field Theory
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Poisson-Lie T-duality: 1. Definition

>

\ 4

>

>
>

2D o-model on target space M with action
S(E,M) = [ dzdz E;jox'0x’/
E; = g; + Bj captures metric and two-from field on M

inverse of Ej is denoted as E’

left invariant vector field v;' on G is the inverse transposed
of right invariant Maurer-Cartan form t;v3;dx' = dg g~

adjoint action of g € Gon ty € 0: Adgta = gtag~' = M4Btg
analog for G

"Definition: S(E,D/&) and S(E,D/G) are Poisson-Lie T-dual if

ET = v/ MC(MPMP, + EZLYMLo vy
Eij — NC/M&C(MaeMbe - EO ab)Mbd‘N/dj

\holds, where E&P is constant and invertible with the inverse Eg ap. y

Motivation Poisson-Lie T-duality Double Field Theory
000000 0®00 00000000000000

Summary
00



Remark: The £-model looks much nicer

S = Swzw — %/(l‘18(,/,5/_180l>
1 —1 —1 1 —1 —1 —1
SWZW — E do d7'</ 80/,/ (97-/> + E <[/ d/,/ dl],/ d/>

{JA(0), JB(c")} = FABJC(0)d(0 — ') + BB, 6(0 — o)

» we now know what »*f and FAB is

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Remark: The £-model looks much nicer

S = Swzw — %/(/‘180/,5/_1800
1 —1 —1 1 —1 —1 —1
SWZW — § do d7'</ 60/,1 8T/> + E <[/ d/,/ dl],/ d/>

{JA(0), JB(c")} = FABJC(0)d(0 — ') + BB, 6(0 — o)

» we now know what »*f and FAB is

> £ :0 — 0Is captured by the generalized metric

_ B G20 G*Bep
Hag = (Ta,ETB) = <—BaCGCb Gap + BacGCdeb>

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 00@0 00000000000000 00



Poisson-Lie T-duality: 2. Properties

abelian T-d. G abelian and G abelian
» captures . . > .
non-abelian T-d. G non-abelian and G abelian
Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. Properties

abelian T-d. G abelian and G abelian

» captures , , ~ _
non-abelian T-d. G non-abelian and G abelian

» dual o-models related by canonical transformation

— equivalent at the classical level

» preserves conformal invariance at one-loop

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. Properties

abelian T-d. G abelian and G abelian
> captures .

non-abelian T-d. G non-abelian and G abelian

» dual o-models related by canonical transformation
— equivalent at the classical level

» preserves conformal invariance at one-loop
» dilaton transformation

¢ = _% log |det (1 + QO‘1(BO + FI))
¢ = —% log |det (1 + go_1 (By + ﬁ)) details tomorrow
Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. Properties

. {abelian T-d. G abelian and G abelian
captures .

non-abelian T-d. G non-abelian and G abelian

» dual o-models related by canonical transformation
— equivalent at the classical level

» preserves conformal invariance at one-loop
» dilaton transformation

¢ = _% log |det (1 + §0‘1(Bo + FI))
¢ = —% log |det (1 + go_1 (By + ﬁ)) details tomorrow

2D o-model perspective

(modified) SUGRA perspective

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 0o0e 00000000000000 00



Additional structure on the Drinfeld double
> right invariant vector E,’ field on D is the inverse transposed of

left invariant Maurer-Cartan form t,E4,dX' = g~ 'dg

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Additional structure on the Drinfeld double
> right invariant vector E,’ field on D is the inverse transposed of

left invariant Maurer-Cartan form t,E4,dX' = g~ 'dg

> two n-compatible, covariant derivatives’
1. flat derivative

Da VB — EA’8/ VB
2. convenient derivative
Va VE — Dy VB 1 FACB Ve — WF4 VB, Fa= Dy |Og ’det(EB/)’

"definitions here just for quantities with flat indices

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Additional structure on the Drinfeld double
> right invariant vector E,’ field on D is the inverse transposed of

left invariant Maurer-Cartan form t,E4,dX' = g~ 'dg

> two n-compatible, covariant derivatives’
1. flat derivative

DaVB = E,l9,VB
2. convenient derivative
VAVB = DaVB + LFacBVC — wFAVB,  Fa = Dylog |det(EB))
» generalized metric Hag (W = 0)
Hag = Hap); Hacn“PHps = 148
> generalized dilaton d with e=2¢9 scalar density of weight w = 1

"definitions here just for quantities with flat indices

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Additional structure on the Drinfeld double
> right invariant vector E,’ field on D is the inverse transposed of

left invariant Maurer-Cartan form t,E4,dX' = g~ 'dg

> two n-compatible, covariant derivatives’
1. flat derivative

DaVB = E,l9,VB
2. convenient derivative
VAVB = DaVB + LFacBVC — wFAVB,  Fa = Dylog |det(EB))
» generalized metric Hag (W = 0)
Hag = Hap); Hacn“PHps = 148
> generalized dilaton d with e=2¢9 scalar density of weight w = 1

» triple (D, H g, d) captures the doubled space of DFT

"definitions here just for quantities with flat indices

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Double Field Theory for (D, H 45, d)

> action (Vad = — 5629V 4e729)
1

.
Sng = /1) dZDXG_Zd(§HCDVCHABVDHAB — EHABVBHCDVDHAC

1
_ OV AdV gHAB 4 4HPBY 4dV gd + EFACDFBCD”HAB)

» 2D-diffeomorphisms
Le VA = ¢BDg VA + wDgeB VA
» global O(D,D) transformations
VA = TAgVE  with TA-TBpnCP = nAB
» generalized diffeomorphisms
LeVA=¢BVgVA+ (VA — Ve VB + wVggP VA
» section condition (SC)
nBD, - Dg- =0

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 0000 0O®@000000000000 00



How we got this action?

» closed strings in D-dim. flat space
» truncate all massive excitations

» match scattering amplitudes of strings with EFT

. 1 y
D —2 k
S\s = /d X /ge % (R + 49,00 — EH,-ij’f )
Motivation Poisson-Lie T-duality Double Field Theory Summary
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How we got this action?

» closed strings in D-dim. flat space
» truncate all massive excitations

» match scattering amplitudes of strings with EFT

. 1 y
D —2 k
S\s = /d X /ge % (R + 49,00 — EH,-ij’f )
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How we got this action?

» closed strings in D-dim. flat space
» truncate all massive excitations

» match scattering amplitudes of strings with EFT

Sns = / d°x /ge=2? (R +40,00'¢p — 11—2H,-ij’fk)

k
g;(pP")
I
@ *(P')
Motivation Poisson-Lie T-duality Double Field Theory Summary
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Double Field Theory

» closed strings on a flat torus

> combine conjugated variables x; and X' into XM = (

» repeat steps from SUGRA derivation

~

SprT = / d*PX e 2R (Hyn, d)

» fields are constrained by strong constraint

Xi

x")

oM.

=0

Motivation Poisson-Lie T-duality Double Field Theory
000000 0000 000@0000000000

Summary
00



DFT on group manifolds = DFTyzw

\ | 7/  Use group manifold (Wess-Zumino-Witten model)

= _/__ Instead of a torus to derive DFT!
NN + solvable worldsheet CFT
= + S = SU(2) and has no winding
+ flux backgrounds, i.e. S® with H-flux
Motivation Poisson-Lie T-duality Double Field Theory
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DFT on group manifolds = DFTyzw

\ | 7/  Use group manifold (Wess-Zumino-Witten model)
iInstead of a torus to derive DFT!

\) ‘(7 + solvable worldsheet CFT
= + S% = SU(2) and has no winding
+ flux backgrounds, i.e. S® with H-flux

» treat left and right mover independently

Double Field Theory =
Y » 2D independent coordinates

Motivation Poisson-Lie T-duality Double Field Theory Summary
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DFT on group manifolds = DFTyzw

\ | 7/  Use group manifold (Wess-Zumino-Witten model)

o _/__ Instead of a torus to derive DFT!
NN + solvable worldsheet CFT
= + S = SU(2) and has no winding
+ flux backgrounds, i.e. S® with H-flux

» treat left and right mover independentl

Double Field Theory = | J or NAep d
» 2D independent coordinates

TASKS .

» Derive cubic action and gauge transformations (CSFT)
» Rewrite in terms of g, Fagc and Hap
» Figure out that D does not have to be G;, x Gr

> not trivial :-)

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Double Field Theory for (D, H 45, d)

> action (Vad = — 5629V 4e729)

1 1
Sns :/ dZDXG_Zd(—HCDVCHABVDHAB — —HABVBHCDVDHAC
D

8 2
1
2V 4dVEHAB 1 4HABY 4dV gd + 6FACDFBCD%“B)
Motivation Poisson-Lie T-duality Double Field Theory Summary
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Double Field Theory for (D, H 45, d)

> action (Vad = — 5629V 4e729)
1

.
Sng = /p dZDXG_Zd(§HCDVCHABVDHAB — EHABVBHCDVDHAC

1
_ OV AdV gHAB 4 4HPBY 4dV gd + EFACDFBCD”HAB)

» 2D-diffeomorphisms
Lg VA = fBDB VA + WDB€B VA
» global O(D,D) transformations

VA — TAB VB with TAC TB[)?]CD — 77AB

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Double Field Theory for (D, H 45, d)

> action (Vad = — 5629V 4e729)
1

.
Sng = /1) dZDXG_Zd(§HCDVCHABVDHAB — EHABVBHCDVDHAC

1
_ OV AdV gHAB 4 4HPBY 4dV gd + EFACDFBCD”HAB)

» 2D-diffeomorphisms
Le VA = ¢BDg VA + wDgeB VA
» global O(D,D) transformations
VA - TAgVE  with TA-TBpnCP =nAB
» generalized diffeomorphisms
LeVA=¢BVgVA+ (VA — Ve VB + wVggP VA
» section condition (SC)
nBD, - Dg- =0

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 0000 00000@00000000 00



Symmetries of the action

> Sys invariant for X'— X! + ¢AE4! and
1. HAB - HAB + LHAB and €729 - e 20 L2
2. HAB - HAB 4 L HAP  and €729 - 29  [,e 2

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Symmetries of the action

> Sys invariant for X'— X! + ¢AE4! and

1. HAB - HAB + LHAB and €729 - e 20 L2
2. HAB - HAB 4 L HAP  and €729 - 29  [,e 2
object | gen.-diffeomorphisms 2D-diffeomorphisms global O(D,D)
Hag | tensor scalar tensor
V ad | not covariant scalar 1-form
e—29 | scalar density (w=1)  scalar density (w=1) invariant
nag | Invariant Invariant Invariant
Fa5¢ | invariant invariant tensor
E,' | invariant vector 1-form
Sns | invariant iInvariant iInvariant
SC | invariant iInvariant iInvariant
D, | not covariant covariant covariant
V 4 | not covariant covariant covariant
Motivation Poisson-Lie T-duality DoutI:ID I?éﬂ ITfrggyt Summary

000000

0000

0000000000000

0]0)



Poisson-Lie T-duality: 1. Solve SC
» fix D physical coordinates x’ from X' = (x’ x7) on D

such that n = E4'n*BEg’ = ( 0 ) — SC is solved

» fields and gauge parameter depend just on x’

Motivation Poisson-Lie T-duality Double Field Theory
000000 0000 0000000@000000

Summary
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Poisson-Lie T-duality: 1. Solve SC
» fix D physical coordinates x’ from X' = (x’ x7) on D

such that n = E4'n*BEg’ = ( 0 ) — SC is solved

» fields and gauge parameter depend just on x’
» only two SC solutions, relate them by symmetries of DFT

d(X) = g(x")g(x') th=(t° ;) D/G
d(X") = §(x")g(x") "= (t. %) D/G
Motivation Poisson-Lie T-duality Double Field Theory
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Poisson-Lie T-duality: 1. Solve SC
» fix D physical coordinates x’ from X' = (x’ x7) on D

such that n = E4'n*BEg’ = ( 0 ) — SC is solved

» fields and gauge parameter depend just on x’
» only two SC solutions, relate them by symmetries of DFT

target space

d(X") = g(x"g(x") th=(t2 ty) D/G
2D-diffeom. global O(D,D) PL-TD
d(x") = g(x"Yg(x") "= (ta 1?) DG
Motivation Poisson-Lie T-duality Double Field Theory Summary

000000 0000 0000000 e000000 0]0)



Poisson-Lie T-duality: 2. As manifest symmetry of DFT

» same structure as in the original paper [Klim¢ik and Severa, 1995]
» duality target spaces arise as different solutions of the SC

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. As manifest symmetry of DFT

» same structure as in the original paper [Klim¢ik and Severa, 1995]
» duality target spaces arise as different solutions of the SC

" Poisson-Lie T-duality: N
» 2D-diffeomorphisms X' — X"/(X1, ... X?P) with d(X') = d(X"")
» global O(D,D) transformation t; — n“Btg

\ 4

S manifest symmtries of DFT P

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. As manifest symmetry of DFT

» same structure as in the original paper [Klim¢ik and Severa, 1995]
» duality target spaces arise as different solutions of the SC

" Poisson-Lie T-duality: N
» 2D-diffeomorphisms X' — X"/(X1, ... X?P) with d(X') = d(X"")
» global O(D,D) transformation t; — n“Btg

\ 4

\ manifest symmtries of DFT y

» for abelian T-duality X — X"/ = X'
— no 2D-diffeomorphisms needed, only global O(D, D) transformation

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Poisson-Lie T-duality: 2. As manifest symmetry of DFT

» same structure as in the original paper [Klim¢ik and Severa, 1995]
» duality target spaces arise as different solutions of the SC

" Poisson-Lie T-duality: N
» 2D-diffeomorphisms X' — X"/(X1, ... X?P) with d(X') = d(X"")
» global O(D,D) transformation t; — n“Btg

\ 4

\ manifest symmtries of DFT P

» for abelian T-duality X — X"/ = X'
— no 2D-diffeomorphisms needed, only global O(D, D) transformation

Poisson-Lie T-duality is a manifest symmetry of DFT

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 0000 00000000@00000 00



Equivalence to supergravity: 1. Generalized parallelizable spaces

» generalized tangent space element v/ = (V’ V,-)
» generalized Lie derivative

LV =05V 4 (g — 056 V) with  0,=(0 )

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Equivalence to supergravity: 1. Generalized parallelizable spaces

» generalized tangent space element v/ = (V’ Vi)
» generalized Lie derivative

LVI=¢do V4 (016, — 06V with 3= (0 o))

‘Definition: A manifold M which admits a globally defined N
generalized frame field E4'(x') satisfying

1. ,CA EB — FABCEC

where F45¢ are the structure constants of a Lie algebra b

=723 10 _(0 &
2. EAlnABEBJ — nIJ — (51 O’)
J

is a generalized parallelizable space (M, b, Ex). y
Motivation Poisson-Lie T-duality Double Field Theory Summary
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Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

> examples: S3, S/, Lie groups

» Scherk-Schwarz compactifications on
M do not break any SUSY

Motivation Poisson-Lie T-duality Double Field Theory Summary
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S? is not parallelizable

Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

> examples: S3, S/, Lie groups

» Scherk-Schwarz compactifications on
M do not break any SUSY

» counterexample S? (hairy ball)

Motivation Poisson-Lie T-duality Double Field Theory

Summary
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S? is not parallelizable, but generalized parallelizable

Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

> examples: S3, S/, Lie groups

» Scherk-Schwarz compactifications on
M do not break any SUSY

» counterexample S? (hairy ball)

Motivation Poisson-Lie T-duality Double Field Theory

Summary
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S? is not parallelizable, but generalized parallelizable

Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

> examples: S3, S/, Lie groups

» Scherk-Schwarz compactifications on
M do not break any SUSY

» counterexample S? (hairy ball)

» all spheres are generalized parallelizable on TM & A9—2T*M
> generalized frame field E fulfilling Lz Ep = Fag®Ec

» consistent ansatze from compactification with max. SUSY

Motivation Poisson-Lie T-duality Double Field Theory

Summary
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S? is not parallelizable, but generalized parallelizable

Def.. M is parallelizable if 4 d=dim M
smooth vector fields providing a basis e,
for T,M at every point p on M.

> examples: S3, S/, Lie groups

» Scherk-Schwarz compactifications on
M do not break any SUSY

» counterexample S? (hairy ball)

» all spheres are generalized parallelizable on TM & A9—2T*M
> generalized frame field E fulfilling Lz Ep = Fag®Ec

» consistent ansatze from compactification with max. SUSY

¢, Is there a systematic way to construct them ?

Motivation Poisson-Lie T-duality Double Field Theory

Summary
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Equivalence to supergravity: 2. Generalized metric and dilaton

» Drinfeld double D — two generalized parallelizable spaces:

(D/G,0, Eql)

o~ Vb, 0 N
EAI _ MAB ( OI Vbi> BI

Motivation
000000

Poisson-Lie T-duality
0000

and

(D/G,0, E4l)

Enl = Mg (

Double Field Theory
0000000000000

Vi
0

0\ g
Vb/

Summary
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Equivalence to supergravity: 2. Generalized metric and dilaton

» Drinfeld double D — two generalized parallelizable spaces:

(D/G,2, Ejl) (D/G.2,E4))

b o and N o0
~ - V . -~ ~ ~ V . -
Eal = Mg ( 0 Vb,-> 5! Eal = Mag ( 0 Vb,-) .

> express HAB in terms of the generalized " on TD/G & T*D/G
1/AB _ EA 7@73@3 - with 709 _ (Qij - iikg'k/Blk —B,-,Egk’)
9" By g
» express d in terms of the standard generalized dilaton d
d=d-— % log |det V|
d=¢— 1/4 log |det gj;

Motivation Poisson-Lie T-duality Double Field Theory Summary
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Equivalence to supergravity: 2. Generalized metric and dilaton

» Drinfeld double D — two generalized parallelizable spaces:

(D/G,2, Ejl) (D/G.2,E4))

b o and N o0
~ - V . -~ ~ ~ V . -
Eal = Mg ( 0 Vb,-> 5! Eal = Mag ( 0 Vb,-) .

> express HAB in terms of the generalized %" on TD/G & T*D/G
A _ S - B.a"B, —B.aX
1/AB _ EA77_[/J EB . with A1 _ (Qu ikaBg. Ik //Z_Q )
g Kj g
» express d in terms of the standard generalized dilaton d
~ 1 )
d=d - 5 log |det V|
d=¢— 1/4 log |det gj;
» plug into the DFT action Sys

Motivation Poisson-Lie T-duality Double Field Theory Summary
000000 0000 0000000000000 00



Equivalence to supergravity: 3. llA/B bosonic sector action

» if Gand G are unimodular

1 s~y ~pr o~ AN~ o~
— S HY oMo g + 47{’J6%,d83d>

> V= [~ dXP det ¥7, volume of group G

Motivation Poisson-Lie T-duality Double Field Theory
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Equivalence to supergravity: 3. llA/B bosonic sector action

> if G and G are unimodular
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> V= [~ dXP det ¥7, volume of group G
» equivalent to IIA/B NS/NS sector action

1

Sng = Vé/dDX \/det(g,-j)e_2¢ (R + 4a,¢8l¢ — EHlijUk)

» holds for all Hag(x") /’;Qm(x")
» only D-diffeomorphisms and B-field gauge trans. as symmetries
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Equivalence to supergravity: 3. llA/B bosonic sector action

>

if G and G are unimodular
N P A PO W _an
Sns = Vé/dDX e‘Zd(gHKLé?RHm@ZH’J — 287d337'[IJ
1 5104 Okla 5 5108 A
— SHY 01K o Hy + 4% &,d(‘?;]d)
Ve = [=d%P det 7, volume of group G
equivalent to [IA/B NS/NS sector action

1

Sng = Vé/dDX \/det(g,-j)e_2¢ (R + 4a,¢8l¢ — EHlijUk)

holds for all Hag(x") / HM (x')
only D-diffeomorphisms and B-field gauge trans. as symmetries

similar story for R/R sector (tomorrow)
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Restrictions on 7/ 45 and d to admit Poisson-Lie T-duality

_ Poisson-Lie T-duality (2D-diff.) o
> in general Hag(x') > Hag(x", x"")

> X/ part not compatible with ansatz for SUGRA reduction — avoid it
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Restrictions on 7/ 45 and d to admit Poisson-Lie T-duality

_ Poisson-Lie T-duality (2D-diff.) o
> in general Hag(x') > Hag(x", x"")

> X/ part not compatible with ansatz for SUGRA reduction — avoid it

’A doubled space (D, H g, d) admits Poisson-Lie T-dual R
supergravity descriptions iff

1. LgHAB =0 Vf — DAHBC =0
2. Led=0 V¢ — (Da— Fp)e 29 =0 (explore tomorrow)/
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Summary

» DFT, Poisson-Lie T-duality and Drinfeld doubles fit together naturally

» interpretation of doubled space does not require winding modes
anymore (phase space perspective instead)



Summary

» DFT, Poisson-Lie T-duality and Drinfeld doubles fit together naturally

» interpretation of doubled space does not require winding modes
anymore (phase space perspective instead)

» plan for tomorrow
» dilaton transformation

» R/R sector transformation
» modified SUGRA

> integrable deformations
[

dressing coset construction
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