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theory NSNS sector
St (2D) | Superstring (CFT) Ls ~ (gmn + bmn)(X) 0—X™ 0L X™
low energy |

i _£NSNS w_ E2
target space Supergravity —2o/5T R(g) + 4(0¢) 5
compactif. | 22 = Ombry) fzbc = e®mipe™
(target space) Supergravity constant fluxes Hyp., f%. in pot.
° :
at all levels, but respect a priori none of the steps
— review them from various perspectives,
give rise to interesting (non-standard) geometric structures
° : restores standard geometric

description
— allows compactification = (new?) phenomenology



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes




Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

e.g. Hype, f%be, but also



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

Introduction

Different
perspectives

Components of embedding tensor
< some “structure constants” in gauging algebra
hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

Conclusion

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

Introduction

Different
perspectives

Components of embedding tensor
< some “structure constants” in gauging algebra
hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

Conclusion

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull

= specific terms in 4D potential ( )



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

Introduction

Different
perspectives

e.g. Hype, f%be, but also
Components of embedding tensor
< some “structure constants” in gauging algebra

hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

Conclusion

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull

= specific terms in 4D potential ( )
Terms/fluxes related by 4D T-duality chain

, T T
Hpe < fabc -~ <>

hep-th/0508133, hep-th/0607015 by J. Shelton, W. Taylor, B. Wecht



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

Introduction

Different
perspectives

e.g. Hype, f%be, but also
Components of embedding tensor
< some “structure constants” in gauging algebra

hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

Conclusion

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull

= specific terms in 4D potential ( )
Terms/fluxes related by 4D T-duality chain
Hpe <i>- % -<i>- i)-

hep-th/0508133, hep-th/0607015 by J. Shelton, W. Taylor, B. Wecht

: H, f from compactification; what about @ and R?



Different perspectives on non-geometry

David
ANDRIOT

Four-dimensional non-geometric fluxes

Introduction

Different

ot depends on fluxes (constants),
10D e.g. Hype, f%be, but also
B Components of embedding tensor
< some “structure constants” in gauging algebra

hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

B-supe

Conclusion

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull

= specific terms in 4D potential ( )
Terms/fluxes related by 4D T-duality chain

, T T
Hpe < fabc -~ <>

hep-th/0508133, hep-th/0607015 by J. Shelton, W. Taylor, B. Wecht

: H, f from compactification; what about @ and R?
- naively not present in standard supergravity £nsns
- argued to descend from



David
ANDRIOT

Introduction

Different
perspectives

Conclusion

Different perspectives on non-geometry

Four-dimensional non-geometric fluxes

Super/scalar potential depends on fluxes (constants),
e.g. Hype, f%be, but also

Components of embedding tensor

< some “structure constants” in gauging algebra

hep-th/0508133 by J. Shelton, W. Taylor, B. Wecht

hep-th/0210209, hep-th /0512005 by A. Dabholkar, C. Hull

= specific terms in 4D potential ( )
Terms/fluxes related by 4D T-duality chain
Hpe <i> % <i> <l>

hep-th/0508133, hep-th/0607015 by J. Shelton, W. Taylor, B. Wecht

: H, f from compactification; what about @ and R?
- naively not present in standard supergravity £nsns
- argued to descend from
— answers from [-supergravity
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Away from standard geometry @
(_) 0=27R,
Fields look ill-defined:

not single—valued, G. Moutsopoulos PhD 2008

Simple example: one T-duality: circle of radius R — %
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Conclusion

— due to non-geometry, probed by winding

° : R-flux is the parameter...

arXiv:1010.1263, 1106.0316, 1112.4611 by R. Blumenhagen, et al.
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Star-products, 3-products (check commutativity,
associativity); doubled formalisms
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Geom. background: Y =X Non-geom. background: Z =X

[Pin(7,0), Pn(r,0')] =0
[Ym(T> U)a PH(T7 UI)] =i 5'71” 6(0 = J,)
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Idea: consider geometric/non-geometric backgrounds

— deduce information on [Z™(r,0), Z"(7,0")]

Quantize string Y on twisted torus, using dilute flux approx.,

apply T-duality relations between Y, Z, compute
interpretation, (also boundary conditions)

[Y,Y]=0 [Z,2] # 0
[V,V]#0 [Z,7] =

non-geometry /non-commutativity only occurs upon projection
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o There is a new covariant derivative
VTV = ™0, VP — TPV V™V, = —B™"0,V, + TV,
O™ = Gog (B™0:5™ + B™0r 5™ — BT0,5™) + 2Gpad "0, B™T — 0,8™

Proceeding similarly for
e V" Vin = VPV = =04 Ve — w Ve

b b - _ e %
= —wQac =g, (—ﬁ"qaqecm <F ecpl_‘%’)

Define as well a new "Ricci tensor and scalar".
Structures appear clearly using Generalized (Complex)
Geometry formalism; also Lie algebroid structure.
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1
g=fo b=/ 0], h(z*) = ——=
0 % 0 0 0 1 aF (Kz3)

1 00 0 K& 0
—>g=10 1 0|,8=[-K> 0 0], @2=-K

0 0 1 0 0 O

. T3, Q-flux .

Similar for = Bianchi identity and Poisson equation.
True for a of non-geometric/geometric backgrounds:

glue with "B-transforms" € O(n, n) and diffeos.

Alternative description of 10D non-geometric backgrounds;
possible.



Conclusion

David
ANDRIOT

Different perspectives on non-geometry

Introduction

Different
pe tives - 10D ON-geome back

‘ Y toroidal example, @-brane
Conclusion - T-fold, doubled geometry, and DFT
- Generalized Complex Geometry and Gen. tangent bundle
- World-sheet: asymmetric orbifolds, non-commutativity and
non-associativity




David
ANDRIOT

Conclusion

Conclusion

Different perspectives on non-geometry

- 10D non-geometric backgrounds (stringy symmetry);
toroidal example, @-brane

- T-fold, doubled geometry, and DFT

- Generalized Complex Geometry and Gen. tangent bundle
- World-sheet: asymmetric orbifolds, non-commutativity and
non-associativity

: 10D theory with non-geometric fluxes @, R
non-geometric bekgd of standard supergravity — geometric
— compactification, uplift of 4D gauged supergravity
More about it, Generalized Geometry, NS-branes: talk 27/03



David
ANDRIOT

Conclusion

Conclusion

Different perspectives on non-geometry

- 10D non-geometric backgrounds (stringy symmetry);
toroidal example, @-brane

- T-fold, doubled geometry, and DFT

- Generalized Complex Geometry and Gen. tangent bundle
- World-sheet: asymmetric orbifolds, non-commutativity and
non-associativity

: 10D theory with non-geometric fluxes @, R
non-geometric bekgd of standard supergravity — geometric
— compactification, uplift of 4D gauged supergravity
More about it, Generalized Geometry, NS-branes: talk 27/03

Study various in different perspectives.



Conclusion

David
ANDRIOT

Different perspectives on non-geometry

- 10D non-geometric backgrounds
toroidal example, @-brane
Conclusion - T-fold, doubled geometry, and DFT

- Generalized Complex Geometry and Gen. tangent bundle
- World-sheet: asymmetric orbifolds, non-commutativity and
non-associativity

(stringy symmetry);

: 10D theory with non-geometric fluxes @, R
non-geometric bekgd of standard supergravity — geometric
— compactification, uplift of 4D gauged supergravity
More about it, Generalized Geometry, NS-branes: talk 27/03

Study various in different perspectives.

beyond the NSNS sector: RR non-geometric fluxes?
exotic D-branes? Exceptional geometry/field theory could help
with non-geometric fluxes, SU(3)x SU(3) structures
— Get new pheno. interesting backgrounds, de Sitter vacua.
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