eneralized Geometry and Flux Compactifications

Part | by Paul Koerber

Max-Planck-Institut fiir Physik, Munich

Vienna, 10 October 2008

h

1/23



Contents

@ Supersymmetry conditions for compactifications of type Il
supergravity

@ Generalized geometry

@ Generalized calibrations

h
.

Man-Planc




Motivation

@ Supersymmetric compactifications of type Il supergravity

@ With fluxes: moduli stabilization
@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

h




Motivation

@ Supersymmetric compactifications of type Il supergravity

@ With fluxes: moduli stabilization
@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

@ Why supersymmetric?




Motivation

@ Supersymmetric compactifications of type Il supergravity

@ With fluxes: moduli stabilization
@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

@ Why supersymmetric?

@ Supersymmetry conditions: easier to solve than EOM

@ Supersymmetry conditions and Bianchi's form fields imply all EOM
IIA: Liist, Tsimpis, |IB: Gauntlett, Martelli, Sparks, Waldram
With sources: PK, Tsimpis




Motivation

@ Supersymmetric compactifications of type Il supergravity

@ With fluxes: moduli stabilization
@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

@ Why supersymmetric?

@ Supersymmetry conditions: easier to solve than EOM

@ Supersymmetry conditions and Bianchi's form fields imply all EOM
IA: List, Tsimpis, |IB: Gauntlett, Martelli, Sparks, Waldram
With sources: PK, Tsimpis

@ Break supersymmetry at low energy (for e.g. hierarchy problem)
See part Il for GG and susy breaking




Motivation

@ Supersymmetric compactifications of type Il supergravity

@ With fluxes: moduli stabilization
@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

@ Why supersymmetric?
@ Supersymmetry conditions: easier to solve than EOM
@ Supersymmetry conditions and Bianchi's form fields imply all EOM
HA: Liist, Tsimpis, |1B: Gauntlett, Martelli, Sparks, Waldram
With sources: PK, Tsimpis

@ Break supersymmetry at low energy (for e.g. hierarchy problem)
See part Il for GG and susy breaking

@ Relation between susy conditions of type Il in the presence of fluxes

and GG




Motivation

Supersymmetric compactifications of type Il supergravity
@ With fluxes: moduli stabilization

@ With four-dimensional flat Minkowski or AdS4 factor: uplifting to
dS in later phase

Why supersymmetric?
@ Supersymmetry conditions: easier to solve than EOM
@ Supersymmetry conditions and Bianchi's form fields imply all EOM
HA: Liist, Tsimpis, |1B: Gauntlett, Martelli, Sparks, Waldram
With sources: PK, Tsimpis

@ Break supersymmetry at low energy (for e.g. hierarchy problem)
See part Il for GG and susy breaking

Relation between susy conditions of type Il in the presence of fluxes

and GG

Applications to AdS/CFT:
find new susy solutions of supergravity
— geometric dual of CFT




Compactification ansatz |

@ Metric:
ds? = 24 W gy, (2)datdz” + g (y)dy™dy™

with g(4) flat Minkowski or AdS, metric, A warp factor
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Compactification ansatz |

@ Metric:
ds? = AW gy (2)dahdz” + g (y)dy™dy"™

with g(4) flat Minkowski or AdS, metric, A warp factor
@ RR-fluxes:

@ Democratic formalism: double fields, impose duality condition
@ Combine forms into one polyform

Foo =Y Fly= F+¢*oli A Fa,  (Fu = xso(F))
l

with [ even/odd in type 11A/11B

ﬁ
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Compactification ansatz Il

@ N =1 ansatz for susy generators:

d=¢ o’ + o,

2 2
E=¢on® +cen?,

(: 4d spinor characterizes preserved susy
n(12); fixed 6d-spinor, property background
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Compactification ansatz Il

o 7n(1:2): fixed 6d-spinor, property background

@ Define polyforms

81 (1)
Ve = [ O

h
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Compactification ansatz Il

o 7n(1:2): fixed 6d-spinor, property background

@ Define polyforms

Si O g @t
Fierzing, we find:
Ve ||77<1 B le 0 i) datt A A dah

ﬁ
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Compactification ansatz Il

o 7n(1:2): fixed 6d-spinor, property background

@ Define polyforms
8
V= —er QML

@ Clifford map between polyforms and operators on spinors

@ Not every polyform <= spinor bilinear, only pure spinors

ﬁ
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Compactification ansatz Il

n(1:2): fixed 6d-spinor, property background

Define polyforms
8 () @t
o = e @

Clifford map between polyforms and operators on spinors
Not every polyform <= spinor bilinear, only pure spinors
Special case SU(3)-structure: n® = cp)

=0, =—ic e, v_=Q

J two-form, € holomorphic three-form
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Background susy conditions

Grafa, Minasian, Petrini, Tomasiello

@ Susy conditions type Il sugra:
Gravitino's

1 1
(WJ;/[ = <VM + —HM) et + Eeértot FMF(lo)62 =0

1
S = ( M= —HM) e = spe o (o) TuT o)’ = 0

Dilatino’s
oAl =<@<I>+ H)e + 756 T Pt TuT gy = 0
1
522 = (@‘P - §H) ¢ = 5" T o (Fo) TuT o)t = 0
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Background susy conditions

Grafa, Minasian, Petrini, Tomasiello

@ Susy conditions type Il sugra:
Gravitino's

1 1
Spr = <VM + —HM) € + 5" Pt Tulane” =0
1
Sy = (VM - —HM) e = spe o (o) TuT o)’ = 0
Dilatino’s
oA! <@<I>+ H)e + 756 T Pt TuT gy = 0
1
- (@‘P - §H) ¢ = 7¢" T o (o)) TarTaope’ =0

== can be concisely rewritten as ... %
(TS
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Background susy conditions

Grafa, Minasian, Petrini, Tomasiello
@ Susy equations in polyform notation:
dH(e4A7¢Re\I’1) =eMFy,
dy (#4720,) =0,
dy(e*~®Im¥,;) =0,
for Minkowski.

@ [y external part polyform RR-fluxes, ®: dilaton, A: warp factor,
H NSNS 3-form, dg =d+ HA

o Uy =V, ¥y =T, for lIA/IIB
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Background susy conditions

Grafa, Minasian, Petrini, Tomasiello
@ Susy equations in polyform notation:
dH(e4A_‘I’Re\I/1) = (3/R) 34 PRe (ei‘g\Ilg) +e*E,,
dy (e347PW,) = (2/R)ie* Te PIm Ty,
dy (>4~ %Im¥,) =0,

for AdS: V¢ = +577,C,.

@ [y external part polyform RR-fluxes, ®: dilaton, A: warp factor,

H NSNS 3-form, dg =d+ HA
o U =V, U, =T, for IA/IIB

Max-Pl

6/23



Finding solutions

@ Susy equations supplemented with Bianchi’s:
dgF =—j,

where j represents sources

h




Finding solutions

@ Susy equations supplemented with Bianchi’s:

dpF =—j,
where j represents sources
Susy conditions Einstein equations with sources
Bianchi with sources = dilaton EOM with sources
Sources = gen. cal. cycles EOM fluxes

PK, Tsimpis
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Finding solutions

Susy equations supplemented with Bianchi's:

dpF =—j,
where j represents sources
Susy conditions Einstein equations with sources
Bianchi with sources = dilaton EOM with sources
Sources = gen. cal. cycles EOM fluxes

PK, Tsimpis

For Minkowski compactifications:
Sources negative tension (orientifolds) necessary Maldacena, Nifez
For AdS4: solutions without sources possible

New Minkowski solutions on nilmanifolds/solvmanifolds:
Grafna, Minasian, Petrini, Tomasiello; Andriot

New AdS, solutions on twistor bundles/coset manifolds:
Tomasiello; PK, Liist, Tsimpis




Classification of structures

N =1 ansatz susy generators:

d=cor+cog?

e=con +conf

Relation 7™ and 1®: nf) = cngrl) + Wivm(_l)
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Classification of structures

N =1 ansatz susy generators:

= on + ¢ an

e=con +conf

Relation 17(1) and 77(2): nf) = cnsrl) + Wi%'n(_l)

@ Strict SU(3)-structure: ¢ # 0, W = 0 everywhere
=0, =—ic e, v_=Q
J two-form, £ holomorphic three-form  Type: (0,3)
@ Static SU(2)-structure: W #£ 0, ¢ = 0 everywhere  Type: (2,1)

@ Intermediate SU(2)-structure: W #£ 0,c # 0
|W2, |¢|? constant, fixed angle Type: (0,1) %
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Classification of structures

N =1 ansatz susy generators:

= on + ¢ an

= o+ Cond
Relation 17(1) and 77(2): nf) = cnsrl) + Wi'ym(_l)
@ Strict SU(3)-structure: ¢ # 0, W = 0 everywhere
=0, =—ic e, v_=Q
J two-form, £ holomorphic three-form  Type: (0,3)

@ Static SU(2)-structure: W # 0,c = 0 everywhere  Type: (2,1)

@ Intermediate SU(2)-structure: W #£ 0,c # 0
|W2, |¢|? constant, fixed angle Type: (0,1) %

@ Dynamic SU(3)xSU(3)-structure: type may change o
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Generalized geometry

Hitchin; Gualtieri

@ Interpretation of W in generalized geometry
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Generalized geometry

Hitchin; Gualtieri

@ Interpretation of W in generalized geometry
@ Generalized geometry is based on: TM&T*M

@ Comes with natural metric:

T(X ) = S (0(X) +€(V))

for X=(X,8),Y=(Y,n) eT(TM&T*M)
= signature (6,6) = SO(6,6)-structure

ﬁ
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Spinors of Spin(6,6)

@ Action of generalized tangent bundle on polyforms:
X-U=ixU+EAT,

for X = (X,¢)
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@ Action of generalized tangent bundle on polyforms:
X-U=ixU+EAT,

for X = (X,¢)
@ Clifford algebra:

(X-Y4+Y-X) ¥ =27(X,Y) ¥

= polyforms are spinors of Spin(6,6)
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Spinors of Spin(6,6)

@ Action of generalized tangent bundle on polyforms:
X-U=ixU+EAT,

for X = (X,¢)
@ Clifford algebra:

(X-Y4+Y-X) ¥ =27(X,Y) ¥

= polyforms are spinors of Spin(6,6) (well, almost)

@ Spinor bilinear: Mukai pairing

¢ Cha = (b1, d2) = P1 A 0(h2)]rop

ﬁ




Pure spinors

@ Null space of polyform:
Ng ={Xel'(TMa&T*M):X-¥ =0}

= isotropic: Z(X,Y) =0 for all X, Y € Ny
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Pure spinors

@ Null space of polyform:
Ng ={Xel'(TMa&T*M):X-¥ =0}

= isotropic: Z(X,Y) =0 for all X, Y € Ny

@ Pure spinor <= null space maximal
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Pure spinors

@ Null space of polyform:
Nog={Xel(TMe&T*M):X ¥ =0}
= isotropic: Z(X,Y) =0 for all X, Y € Ny
@ Pure spinor <= null space maximal

@ Pure spinor <= Spin(6)-spinor bilinear
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Generalized almost complex structure

@ Generalized almost complex structure
J:TMeT"M - TMaT*M
so that

J?=-1
I(JX,JY) =I(X,Y)
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@ Generalized almost complex structure
J:TMeT"M - TMaT*M
so that

J?=-1
I(JX,JY) =I(X,Y)

@ Defines +: eigenbundles

LiC(TM&T*M)&C
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Generalized almost complex structure

Generalized almost complex structure
J:TMeT"M - TMaT*M
so that

J?=-1
I(IX, TY) = I(X,Y)
Defines +i eigenbundles

LiC(TM&T*M)&C

= isotropic
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Generalized almost complex structure

@ Generalized almost complex structure
J:TMeT"M - TMaT*M

so that
J?=-1
I(IX, TY) = I(X,Y)
@ Defines +: eigenbundles

LiC(TM&T*M)&C

= isotropic

@ Almost complex structure & symplectic structure examples

J 0 0 w!
JJ=<0 _JT), sz(_w 0) A




Generalized complex structure

@ Generalized complex structure integrable if
L+ involutive: [L+,L+]H C L+
where the H-twisted Courant bracket:

1
(X+&Y +nlp =[X, Y]+ Lxn— Ly~ §d(LX77— ty§) +ixwy H
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Generalized complex structure

@ Generalized complex structure integrable if
L+ involutive: [L+,L+]H C L+
where the H-twisted Courant bracket:
1
(X +&Y 4+ =[X, Y]+ Lxn— Ly~ §d(LX7I —w&) tixw H
@ Properties Courant bracket:
@ Projects nicely to Lie bracket
m([X, Y]a) = [7(X), 7(Y)]
o Under B-transform (off-diagonal part of SO(6,6))
e’ (X +€) =X+ (6 +uxB)

it transforms covariantly:

[6BX, eBY]H+dB = eB[X, Y]H K




Relation pure spinor and generalized almost

N \I/<—>jifFNq/=Lj+
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Relation pure spinor and generalized almost

N \I/<—>jifFNq/=Lj+

@ Integrability:

J is H-integrable <— dg¥v =X.U
J is H-twisted gen. CY < dgV¥ =0
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Relation pure spinor and generalized almost

N \I/<—>jifFNq/=Lj+
@ Integrability:

J is H-integrable <— dg¥v =X.U
J is H-twisted gen. CY < dgV¥ =0

@ B-transform:
X+ e BX = [ ]g — [ ]
corresponds to
Ve ePU = dy «— d

— we can choose to work with H or B K




Susy conditions revisited

@ Pure spinors ¥y, Uy
satisfying compatibility relation (U5, X-ReW;) =0

@ Corresponds to: 71, Jo satisfying compatibility relation:
[J1, T2l =0
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Susy conditions revisited

@ Pure spinors ¥y, Uy
satisfying compatibility relation (U5, X-ReW;) =0

@ Corresponds to: 71, Jo satisfying compatibility relation:
[J1, T2l =0

@ SO(6,6) structure reduces to SU(3)xSU(3)
@ Susy conditions

dy (64A7¢Re\111) = Fy

dg (e*47PW,) =0

dp (e*A2Im W) =0
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Susy conditions revisited

Pure spinors Uy, Uy
satisfying compatibility relation (U5, X-ReW;) =0

Corresponds to: J1, Jo satisfying compatibility relation:
[J1, T2l =0

SO(6,6) structure reduces to SU(3)xSU(3)
Susy conditions
dy (64A7¢Re\111) = Fy
dy (63‘47(}\1/2) =0 Jo integrable
dp (e*A~2Im W) =0

= integrability Jo: allows to study deformations sf D-branes
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Susy conditions revisited

Pure spinors Uy, Uy
satisfying compatibility relation (U5, X-ReW;) =0

Corresponds to: J1, Jo satisfying compatibility relation:
[J1, T2l =0

SO(6,6) structure reduces to SU(3)xSU(3)

Susy conditions

dy (e4A*¢Re\I/1) = Fy J1 not integrable
dy (63‘47(}\1/2) =0 Jo integrable
dp (e*A~2Im W) =0

= integrability Jo: allows to study deformations sf D-branes

PK, Martucci
= exceptional generalized geometry Hull, Waldram, Pacheco %




Calibrations |

Calibrations:
@ A way to find minimal volume submanifolds in a curved space
@ Second-order equations = first-order equations
@ Analogous to self-duality solves Yang-Mills equations
® Or more generally BPS equations solve equations of motion
Generalized calibrations:
@ Submanifold ¥ = D-brane (X, F)

@ D-brane wrapping generalized calibrated cycle <= susy
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Calibrations |

Calibrations:

@ A way to find minimal volume submanifolds in a curved space

@ Second-order equations = first-order equations

@ Analogous to self-duality solves Yang-Mills equations

® Or more generally BPS equations solve equations of motion
Generalized calibrations:

@ Submanifold ¥ = D-brane (X, F)

@ D-brane wrapping generalized calibrated cycle <= susy

@ In fact: extend self-duality YM to higher dimensions, combine with
calibrations




Calibrations 11

Calibration form ¢:
@ d¢ =0 (1) (differential property)

@ Bound: /g1, > ¢|1, (2) (algebraic property)
for every subspace T}, of tangent space at point p
bound must be such that it can be saturated
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Calibrated submanifold X:
@ Saturates bound: \/g|7,x = ¢|1,x (3)
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Calibration form ¢:
@ d¢ =0 (1) (differential property)

@ Bound: /g1, > ¢|1, (2) (algebraic property)
for every subspace T}, of tangent space at point p
bound must be such that it can be saturated

Calibrated submanifold X:
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Calibrations 11

Calibration form ¢:
@ d¢ =0 (1) (differential property)

@ Bound: /g1, > ¢|1, (2) (algebraic property)
for every subspace T}, of tangent space at point p
bound must be such that it can be saturated

Calibrated submanifold X:
@ Saturates bound: \/g|7,x = ¢|1,x (3)
For OB = 22 — 21
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Calibrations 11

Calibration form ¢:
@ d¢ =0 (1) (differential property)

@ Bound: /g1, > ¢|1, (2) (algebraic property)
for every subspace T}, of tangent space at point p
bound must be such that it can be saturated

Calibrated submanifold X:

@ Saturates bound: \/g|7,x = é|1, 5 (3)
For OB = X¥o — ¥

(2)
Vol(sa) = [ vi= [0 [ 0@ [ i-veisy




Calibrations 11

Calibration form ¢:
@ d¢ =0 (1) (differential property)

@ Bound: /g1, > ¢|1, (2) (algebraic property)
for every subspace T}, of tangent space at point p
bound must be such that it can be saturated

Calibrated submanifold X:
@ Saturates bound: \/g|7,x = ¢|1,x (3)
For OB = 22 — 21

(2)
Vol(sa) = [ vi= [0 [ 0@ [ i-veisy

Calibration forms from invariant spinors: e.g. €2, %J’“ in CY




calibrations

PK; Martucci, Smyth
We have:

@ bulk fluxes H and F

@ F on the D-brane, where F = B 4+ 2ma/ Fwy
such that dF = H

h




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

ﬁ




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

® Bound: ex®\/g+F|r, > ¢e|r,
bound must i

(2) (algebraic property)
saturated

Papadopoulos and Gutowski
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calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

® Bound: ex®\/g+F|r, > ¢el|r,
bound must i

(2) (algebraic property)
saturated

Papadopoulos and Gutowski
Generalized geometry

ﬁ




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (2, F):
@ Saturates bound: e~ *\/g+F |1, = ¢’ |1,z




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (2, F):

@ Saturates bound: e“I’\/g—&-ﬂsz = ¢8]:|Tpg
For 8H(B,.7-') = (Eg,fg) — (21,.7'-1)




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (2, F):

@ Saturates bound: e“I’\/g—&-ﬂsz = ¢€]:|Tpg
For 8H(B,.7-') = (Eg,fg) — (21,.7'—1)

V(E2,7:2):/ e/ g+F—Cy
PP




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (2, F):

@ Saturates bound: e“I’\/g—&-ﬂsz = ¢€]:|Tpg
For 8H(B,.7-') = (Eg,fg) — (21,.7'—1)

(2)
V(Sa, Fo) = / =g T C > / ($—Cla) 2
22 E2




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = Iy (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢’ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (X, F):
@ Saturates bound: e“I’\/g—&-ﬂsz = ¢€]:|Tpg
For 8H(B .7:) = (Eg,fg) — (21,.7'—1)

V(Ss, o) = / o FaCu 2 [ (6-Ca)e”
PP

PP

g /E (6-Ca)e” Dv(z,, 7)




calibrations

PK; Martucci, Smyth
Calibration polyform ¢ (or w = ¢ — Cy):

@ dy¢ = F, (1) (differential property)

@ Bound: e ®\/g+F|1, > ¢ |1, (2) (algebraic property)
bound must be such that it can be saturated

Calibrated D-brane (X, F):

@ Saturates bound: e*‘I’\/g+.7-"|TPE = ¢€f|Tp2
For 8H(B,.7-') = (Eg,fg) — (21,.7'—1)

(2)
V(Sa, Fo) = / =g T C > / ($—Cla) 2
22 E2

Q[ ooy Qv A
31

@ Corresponds to supersymmetric D-brane




Natural calibration forms

Martucci, Smyth
@ Calibration forms are the polyforms:
wa — 64A7¢Re\:[/1 ,
wgw = 347 PRe (e0,),

wstrlng _ 62A—<I>Im,lll )

@ Differential property is provided by the bulk susy equations:

dy (e4A*q’Re\Ill) = e4AFe| , space-filling D-brane
dy (€3A_(I"1/2) =0, domain wall
dp (24~ ®ImW;) =0, string-like D-brane
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Natural calibration forms

Martucci, Smyth
@ Calibration forms are the polyforms:
wa — 64A7¢Re\:[/1 ,
wgw = 347 PRe (e0,),

wstrlng _ e2A_(I)Im\I/1 )

@ Differential property is provided by the bulk susy equations:

dy (e4A*q’Re\Ill) = e4AFe| , space-filling D-brane
dy (€3A_(I"1/2) =0, domain wall
dp (24~ ®ImW;) =0, string-like D-brane
@ Spoiled in the AdS case: interpretation PK, Martucci K
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Generalized current

/Efb/\@f:/M@’»j(z,f))

® Roughly: jiz 7y =6(3) Ae ™"

@ Definition: j(x, 7)

@ Appears in Bianchi's: dgF' = —js r)

@ Real pure spinor: null space is generalized tangent bundle Gualtieri

Tsr = {X+£ €T @ Tls: Pol¢] = 1x F}

ﬁ




D-flatness and F-flatness conditions

Focus on space-filling D-brane
Saturating bound consists of two parts

0 e /g Fls = et 20y s AT
where €’ varying phase
= (X, F) is generalized complex submanifold with respect to J»
This becomes an F-flatness condition in the 4d-effective theory
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D-flatness and F-flatness conditions

Focus on space-filling D-brane
Saturating bound consists of two parts

0 e /g Fls = et 20y s AT
where €’ varying phase
= (X, F) is generalized complex submanifold with respect to J»
This becomes an F-flatness condition in the 4d-effective theory
Superpotential Martucci:

1 -
Worane = 5 / e3Aiq)\112|6 N 67:7 oB =% — >0
B

@ Im¥y|s A e = 0: analogous to the ‘special’ in special lagrangian
This becomes a D-flatness condition in the 4d-effective theory

@ For interpretation bulk susy conditions as F- and D-flatness: %
see part Il vty




Conclusions

@ Generalized geometry organizes supersymmetry conditions of type Il
with fluxes

@ Susy conditions background <=> generalized calibrations of
D-branes
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Conclusions

Generalized geometry organizes supersymmetry conditions of type Il
with fluxes

Susy conditions background <= generalized calibrations of
D-branes

Sugra vacua beyond SU(3)-structure: group manifolds & coset
manifolds

No algebraic geometry, so far no easy way to produce examples

Part II: 4D effective theory, susy breaking
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