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Why twasted tori?

@ Standard approach: IIB on Calabi-Yau w/ fluxes fixes
complex-structure moduli. Non-perturbative eftects
stabilize Kahler ones.

< Fluxes generate Backreaction and hence more general
geometries. Twisted tori provide examples of such
backgrounds and can stabilize all moduli

< Twisted Tori compactification = Scherk-Schwarz reduction
(We can use gauged supergravity techniques)

<“Experimental” way to derive general properties of
effective theory and flux backgrounds
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Fluxes and Scherk-Schwarz determine non abelian

auge couplings:
il : (Hrjx(z,y)) = hrjk

/H Ak /d4:1:\/—_g(8uB,/Ig“']g”Kh.]KI)"‘

Gauged SUGRA (couplings and potential) fixed by the
gauge group (and symplectic embedding)

The gauge algebra follows from reduction of
the 10/11d symmetries

Vector fields from the metric g, and tensors 3,

Jacobi identities = 10/11d Bianchi identities




Scherk-Schwarsz reduction as Twisted
Tori compactification

e Scherk-Schwarz reduction gives y-dependence to
scalar fields il e

OR(z,y) = TP @B (x) e

* General reductions can use 2 types of symmetries

e External: do not involve space-time BFROOHOR ETAL

Example: type IIB has SL(2,R) symmetry and one

can gauge a subgroup in §' compactifications

* Internal: the matrix U(y) acts on the metric
scalars







Example: M-theory on.
Twisted Tori with fluxes







M-theory on Twisted T” with fluxes

The gauge algebra
[Zla WJ /K]l = 27.[] W|L|K] ’
Z1,Z;] = graxitW"* + 71152k

Generators Z, W'’ correspond to KK w' and
tensor gauge transformations 2.y j

The Jacobi identities give constraints : AMftedseetd B.I. dG = 0

T [{y[KgLA-'I].]]N o [?if LIM|IJN =D




General gauge algebras

o Generators: 24 :Kaluza-Klein generators

- X, : tensor gauge generators

* Algebra:

I - l_\::\U )I’Il{ .\l‘\'li RS
Xo, Xg] = 0, GDFERRARA
| o ; |
-ZA:XQ{_ —_ (an +TAC¥/3) X,B)

| ) = C

Za, 4Bl = [faB®Xa+TAB" Zc-
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e T'his is an ordinary Lie algebra only when the
structure constants satisty the Jacobi identities




Tensor fields and Free Differential Algebras

The M-theory Jacobi identities together with the 4-
form Bianchi identities imply the strong condition:

N
Tr7 gxLmN = 0

This can be relaxed if one does not dualize the tensor
fields

Massless tensors - Scalar fields eKmJ A |

Couplings make them Massive tensors - M
F* + m™ By dq’ + e A

g appears only under derivatives (hence it does not

appear in the potential)

For N=r we have a holomorphic superpotential so
the full complex modulus does not appear










M-theory on Twisted G2-manifolds

e We start with a Gz-holonomy manifold which is a 7-

torus:

X7 =T (Zg X Zg x Zs)

:Uz) T {—565,—.’136,—277,—338,379,1'10,1'11}

JOYCE

/ 1
Z4(z;) = {a1— 5,02 — Tg,T7, %3, —T9, —T10, T11 }

Zg(%) il {CLS — I5,L6,04 — L7,X8,05 — L9, X10, —3711}

* The topology gives b,=b.=0, b;=7, so the effective

theory

is described by 1 graviton, 7 chiral multiplets and (for
a,=a,=0, a,=a;=a,=1/2) one can turn on 7 4-form fluxes

and 6 geometrical deformations







M-theory on Twisted G2-manifolds

The twist makes X-a Gz-structure manifold
dd = Wi x®+ & A W7+ War,
dxP = *(I)/\W7+W14.

The allowed classes for N=r vacua have been classified by
Kaste-Minasian-Petrini-Tomasiello, G.D.-Prezas and Behrndt-
Jeschek.

Here we can see which types we can realize with twisted tori.

By explicit computation, W7 and W14 vanish.
















M-theory on Twisted G2-manifolds

The twist makes X-a Gz-structure manifold
dP =W7; D+ Wyr, dxP =0
The Kebler potential and Superpotential read

K = —3log (; / d A *q)) W = [d® + i (dC + 2g)] A (P + iC)
J X7 J X7

| ALSO RELATED TO
Vacua: DERENDINGER et AL
VILLADORO-ZWIRNER

AdS with complete stabilization (X7 is weak G2)

Various Minkowski with no-scale potentials

Results change with blowup modes (i progress...)




IIA reduction and N=1 potentials

¢ Define the fibered G2-structure 1, SUG) complex ]

& J structure
o e _
GRANA-LOUIS

: . . MICU-WALDRAM
< The 6d Kebhler potential and superpotential read ;| 1 oro

ZWIRNER

K:/J3+/Q/\Q Wz/ei"C/\G+/(H+idJc)/\Qc

¢ When reducing also the blowup modes one gets B4 K
consistent setups with D6-branes and O6-planes

< Various vacua and in the leading sugra
approximation also dS partly stabilized. (D-brane
D-terms)
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