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Introduction

The 5 superstring theories are all related by dualities. In particular:

T-duality
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Introduction

What is DFT?: DFT is a field theory proposal for incorporating the

T-duality of string theory (OpD,Dq) as a manifest symmetry of a

space-time action ( Duff(1990), Tseytlin(1991), Siegel (1993), C.Hull, B.

Zwiebach and O. Hohm (2009))

pµ Ø xµ, ωµ Ø x̃µ Ñ S �

»
dxdx̃Lpx , x̃q
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Action of DFT (only NSNS-fields):

SDFT �
»
dX 2De�2dRpH, dq

R � 4HMNBMBNd � BMBNHMN � 4BMHMN BNd � 4HMNBMd BNd
� 1

2H
MNBMHKLBKHNL � 1

8 H
MNBMHKL BNHKL �∆S.C .

XM �
�
�x̃i

x i

�

, d � φ� 1

2
log

?
g , HMN �

�
� g ij �g ikBkj

Bikg
kj gij � Bikg

klBlj

�

.
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Properties:

• SDFT is invariant under the Generalized Lie Derivative:

LξAM � ξPBPAM � pBPξM � BMξPqAP

• The theory is consistent when: BMBMp...q � 0, BMp...qBMp...q � 0

ÝÑ A Solution B̃i=0: SDFT Ñ SNSNS Ñ DFT is not truly double! .

Victor A. Penas - University of Groningen Exploring Double Field Theory



Introduction
Aspects of Double Field Theory

Relaxation of the S.C.
Conclusions

Relaxation of the S.C.

Lets try to obtain weaker versions of the S.C.:

Impose: ∆ξ1δξ2V
M � 0.

• The gauge algebra closes.

• BMBMErAQEBsQ � 2BQEAPEBPBQd � 0 ÝÑ δΛS � 0.

• � 3
4EE

MBMErANEBNEEQBQECPEDsP � 0 Ñ δξS � 0.
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Conclusions

• We have found weaker versions of the S.C. allowing for consistency

of the theory.

• Non-trivial solutions: EAMpX q � ÊA
I pxqUI

MpY q, d � d̂pxq � λpY q
and gauge parameters: ξMpX q � λApxqÊA

I pxqUI
MpY q.
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