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SUGRA Action [1]

e Reformulation of SUGRA action for massless string excitations:
1 y
Sys = / dPx/—ge 2 [R +4(0¢)% — EH,-J-kH'Jk]

e Geometrization of SUGRA action in terms of generalized Ricci scalar?

e DFT action:
SpFT = / d*PX e 2IR(H, d)

e Generalized curvature scalar:
R = 4HMNopd Ond — O OnHMN — a1MNo,d Oy d

L

+48/\//HMN8NC/ + 8

1
HYN o HKEONH L — EHMNaNHKL(‘?LHMK
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DFT Action [2]

o 5i
¢ Doubled coordinates and derivative XM = <)):',) resp. Oy = (g) ’
1

along with generalized metric

gV —g*Byj

Hmn = ; ; € O(D, D) — T-Dualit
MN (Bikng gij — Bikgk"Blj) (D.D) H

o Additionally, identify e=2¢ = e=2¢,/—g (dilaton density)

e How to retrieve SUGRA action from DFT?

d=0
@ Sorr - =% Sps




T-Duality

e Closed strings can wrap non-contractable cycles around compact

dimensions: J—
v M~
R 0

= -
0 ——
_______ _ T-Duality .
S G _
momenta p; <= winding modes p'
i T-Duality i
coordinates x' <= winding coordinates X;

e Connects different background topologies
e Manifest symmetry of DFT action



Generalized Diffeomorphisms [2]
¢ Generalized metric:
ﬁgHMN — £P8PHMN + (aM‘fP _ 8P£M)HPN + (8N£P _ aP{-N)HMP
e Dilaton:
Led = —oueM + EMod, and Lo = y(eMe )

e O(D, D) metric:

= Spr7 invariant when strong constraint imposed




DFT gauge algebra [2]
e Closure:

[ﬁgl,ﬁ&] = EA[&,&]C modulo strong constraint

with C-bracket:
1 1
[61.6]¢ = eloned! - 'onel! — Jand"e + SendMel
e Strong constraint:

OMOm(A-B)=0 VYfields A, B

iftM=i

e.g. solved by {g’ |
else
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DFT on Group Manifolds [3]

N
~
V74N

e Use group manifold instead of torus to derive DFT S

e Representation for semisimple Lie algebras
D, =e,d;, and commutation relation [Da, Dp] = Fap D¢

= same goes for the anti-chiral flat derivative Dj ...
= unimodularity of the Lie algebra allows for integration by parts!

e Perform CSFT calculations to obtain action and gauge
transformations up to cubic order ... (lengthy formulas)
(in terms of €@, d, D,, Ds, Fape, Fs5z )

a

Pascal du Bosque Generalized Metric Formulation of DF Ty 7w
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Generalized Diffeomorphisms [3, 4]

 Introduce doubled flat derivative : Dy = <g§>
a

e We can rewrite the gauge transformations as:
EE%AB — SCVC%AB + (vAé—C . VC£A)HCB + (vBé—C . vch)HAC
with
Fabc
VaVE =DaVE + 1FB4cVE, and Fag€ =1 F;°

0 otherwise
¢d = Led = £ADad — 3Da”,  while Vad = Dad

5enB = LenAB =0, however §:S8 = 0 but £S48 £ 0

Pascal du Bosque Generalized Metric Formulation of DF Ty 7w 8/13



DFT gauge algebra [2]
e Closure:

[Ley, Le,| = L, ¢,] modulo strong constraint

with C-bracket:
1 1
(61, @]¢ = $0s88 — S0pet — S060°F + 260"

e Strong constraint:

080a(f-g) =0 VYfieldsf, g



DFTwzw gauge algebra [3]

e Closure:

[Ley, Le,] = Lig, ¢,]c modulo strong + closure constraint

with C-bracket:
(60,6)8 = PVath — BVt — 6VAS + S Ep VAP
e Strong constraint:
DAD(f -g) =0 V fluctuationsf, g

e Closure Constraint:

FE[ABFEC]D =0 (background fields)



DFT action [2]

e Rewrite action?
Sprr = /d2DX e_ZdR(’H, d)

e Generalized curvature scalar:

R = 47{A58Ad ogd — 3A83HAB — 47—[A38Ad Ogd
1

1
8HA56AHCD83HCD — E'HAB(?B'HCDao’HAc

+ 49,HBOpd +

?



DFTwzw action [4]

e Rewrite action?
SDFTWZW = /dzDX e_ZdR(’H,d)

e Generalized curvature scalar:

R = AH "BV AdVgd — VaVgHE — a1 BV 4d Vgd
1

+ 4V H BV gd + 5

1
HABV A H PV g Hep — E’HABVBHCDVD’HAC

?
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DFTwzw action [4]

e Rewrite action?
SDFTwpw = / d*PX e 2IR(H, d)
e Generalized curvature scalar:
R = 4H*PVad Ved — VaVEHE — 41"V 4d Vd

1 1
+ AV A HABVY gd + gHABVAHCDVBHCD — EHABVBHCDVDHAC

1
+ 6 FACE FBDFHABSCDSEF
= invariant under generalized diffeomorphisms when s.c. + c.c.

imposed
— additional 2D-diffeomorphism invariance

Pascal du Bosque Generalized Metric Formulation of DF Ty 7w 10/13
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Transition to toroidal DFT? [4]
¢ Relationship between both DFT formulations?

e Extended strong constraint:
DADa(f - b) =0 V fluctuations f , background fields b
— ﬁg VM = ﬁDFT,g VM

= SDFTwaw = SDFT

Pascal du Bosque Generalized Metric Formulation of DF Ty 7w 11/13
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e Found generalized metric formulation of DF Twzw:
= theory invariant under generalized and 2D-diffeomorphisms

e DFTwzw 'generalizes’ original DFT description

e Truly non-geometric backgrounds with new physical information?
= Well-defined?

e Extension of DFTywyw to arbitrary background geometries possible?

e Tool to analyze non-associativity, non-commutativity of non-geometric
backgrounds?

Pascal du Bosque Generalized Metric Formulation of DF Ty 7w 12/13
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