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How do we make non-geometric fluxes appear in 10d? J
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Can we actually see and learn more about the Q-flux from
generalized geometry? J

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

O(d,d) x R" structures and a generalized vielbein with

@ generalized tangent bundle E in GCG
ExTM®T*M

Hitchin '02 & Gualtieri '04

Max-Planck-Institute for Physics Munich

geometric fluxes



B-supergravity and Generalized Geometry

O(d,d) x R" structures and a generalized vielbein with

@ generalized tangent bundle E in GCG
ExTM®T*M

@ conformal split frames with b

e g, {e‘zd E,=e2%\/|g| (02 + bape®) £ ( e 0 )

Hitchin '02 & Gualtieri '04

_ _ -T -T
e 2d (c/‘a —e 2¢ |g| ea e b e
Coimbra, Strickland-Constable & Waldram '11

André Betz Max-Planck-Institute for Physics Munich

pergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

O(d,d) x R" structures and a generalized vielbein with

@ generalized tangent bundle E in GCG
ExTM®T*M

@ conformal split frames with b or 3
g, {e—%’ €a=e/lgl (%2 + bave®) . _ ( e 0 )

_ _ -T -T
e 2d (c/‘a —e 2¢ |g| ea e b e
Coimbra, Strickland-Constable & Waldram '11

e 29 &, {9_2d £, = e 2/|g| 0, i (é ép )
) )

Hitchin '02 & Gualtieri '04

e—2d ga _ e—2q~5 |é_| (éa +6abab 0 é_T

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

O(d,d) x R" structures and a generalized vielbein with

@ generalized tangent bundle E in GCG
ExTM®T*M

@ conformal split frames with b or 3

e g, {e‘zd E,=e2%\/|g| (02 + bape®) £ ( e 0 )

Hitchin '02 & Gualtieri '04

_ _ -T -T
e 2d (c/‘a —e 2¢ |g| ea e b e
Coimbra, Strickland-Constable & Waldram '11

e E, {6‘2" £, = e \/Ig] o, 5 (é &8 )

e—2d ga _ e—2q~5 |é_| (éa + 6abab) ’

o fibration of the generalized bundle

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

O(d,d) x R" structures and a generalized vielbein with

@ generalized tangent bundle E in GCG
ExTM®T*M

. . Hitchin '02 & Gualtieri '04
@ conformal split frames with b or 3

o2 g, _ e 24 &, =e2,/|g| (0, + bape?) e[ ¢ 0
A e=2d g2 = 20, /|g]| €? ) e Th e T
Coimbra, Strickland-Constable & Waldram '11
~2d & _ e 2 &, =e20./|E| 0, & & &8
€ AT o2d Fa _ 028 [[5] (87 + B7bo ’ =
e =e &] (&% + B°°0b)
o fibration of the generalized bundle
@ a generalized connection on TM @ T*M x R+

DaAVE = 04VE + Qa8 VE

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

Generalized connections with non-geometric fluxes

@ generalized covariant derivative for b
(D,VB)e=2 £g = €724 (V,v0)Ep + (Vavp)EL — LHapevoEP — A, VBER)
(D?VB)e=2d g5 =0

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

Generalized connections with non-geometric fluxes

@ generalized covariant derivatives for b or /3

(

( )

(D,VB)e2d &g = e724 ((V.vP)Ep + (Vav)EP — X, VEER )

(Da VB)e_Zd B = e—2d(_(6avb)£‘b — (%avbﬁé‘b + %Rabcvcgb — gavBé‘B)

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

Generalized connections with non-geometric fluxes

@ generalized covariant derivatives for b or /3

(

( )

(D,VB)e2d &g = e724 ((V.vP)Ep + (Vav)EP — X, VEER )

(Da VB)e_Zd B = e—2d(_(6avb)£‘b — (%avbﬁc:‘b + %Rabcvcgb — gavBé‘B)

Qcab _ acﬁab - 2ﬁd[afb]cd ’ Rabc _ 36d[avd5bc] J

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



B-supergravity and Generalized Geometry

Generalized connections with non-geometric fluxes

@ generalized covariant derivatives for b or /3

(

( )

(D,VB)e2d &g = e724 ((V.vP)Ep + (Vav)EP — X, VEER )

(Da VB)e_Zd B = e‘2d(—(6avb)c‘:’b — (%avbﬁc:‘b + %Rabcvcéb — fa\/B(‘jB)

Qcab _ acﬁab - 2Bd[afb]cd ’ Rabc _ 35d[avd6bc] J
Q-flux enters in connection
ngc _ % (Qabc + nadnceQedb + nadnbeQedc) J

André Betz Max-Planck-Institute for Physics Munich

supergravity: geometric framework, NS-branes and Bianchi identities with non-geometric fluxes



Motivation B-supergravity and Generalized Geometry Bianchi identities and NS-branes Conclusion & Outlook

Generalized connections with non-geometric fluxes

@ generalized covariant derivatives for b or /3

Qcab _ acﬁab - 26d[afb]cd ’ Rabc _ 35d[avd6bc] J
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Calculation of £ and the equations of motion
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Ly = e (R(g) +4(09)* +4(570p — T°)* + Rq — 3R P cgnar — 5 R?)
o new scalar curvature for the Q-flux (analogue to f-flux)
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NSNS Bianchi identities without sources

@ Bianchi identity for H-flux in standard supergravity
DA =2e?(d—HA)(e ®A), D?’=0 <« d>=0anddH =0
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NSNS Bianchi identities without sources

@ Bianchi identity for H-flux in standard supergravity
DA =2e?(d—HA)(e ®A), D?’=0 <« d>=0anddH =0
e Dirac operator for Spin(d, d) x R structure
DV = TDaV = T4(04 + 1QapcMBC — M)V
@ Bianchi identities for Q- and R-flux in 3-supergravity
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e Dirac operator for Spin(d, d) x R structure
DV = TDaV = T4(04 + 1QapcMBC — M)V
@ Bianchi identities for Q- and R-flux in 3-supergravity
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Bianchi identities and NS-branes

sourced corrected Bianchi identities for NS-branes

o chain of NS-branes

smearing smearing smearing
NS5—brane ————— KK—mono. ————— Q—brane —————— R—brane?
T—duality T—duality T—duality?
Hassler, Liist '13

@ smearing warp factors and Poisson equations

g

f=const + %
4
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o chain of NS-branes
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Further results:
@ dimensional reduction to 4d

@ analysis of pure NSNS solutions with Minkowski background
@ consistent class of (non)geometric backgrounds with isometries

Outlook:
@ SUSY transf. in B-supergravity using Dirac operator D

@ extend to other sectors and look for new solutions
@ possible R-brane? even codim. 0 NS-brane?
@ corresponding branes in DFT localized in winding coordinates
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