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Motivation: fluxes and 4D physics

¢ In type Il flux compactifications
the internal space is not CY

what is the 4D effective physics?

¢ Furthermore fluxes generically generate a non-trivial warping:

dsﬁo — 24 ds?1 AL dsfz5 with VZ2A ~ (ﬂuxes)2 + Zné?oc)

~

What can we say about 40 effective theory
of fully back-reacted vacua?
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& NS sector:

* metric  ds?, = e**ds? + ds?
* dilaton @

* 3-form H ( H =dB locally)

dg :=d+HA (d% =0

& RR sector: F = ZFk dgF = —j

F=dugC .with C=) Ck
k
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\ J
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Z and T are 0(6,6) pure spinors!
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Fluxes and N=1 SUSY

¢ Killing spinors: €1 =(®mn +c.c.

E\

&2 =C(®mny+cc. T

¥ Polyforms: Z o~ eBeSA_¢771 X ﬂg , e eBe_¢771 X 77;

==p they contain complete information about
NS sector and SUSY

¢ SUSY conditions Gravia, Minasian, Petrini & Tomasiello 05
dgZ =0 dg(e*ImT) =0 , dy(e**ReT) =e**x F

precise interpretation in terms of: * generalized calibrations LM. & Smyth *05
* F-and D- flatness Koerber & L.M. 07
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SUSY and GC geometry

integrable
dH Z=0 generalized complex
(F-flatness) structure

¢ Induced polyform decomposition  Gualttert 04
6

3
P ATy = P Uk

n=0 k=-—3

¢ Integrability GC structure

O : Uy — Ug_1

dH — aH =i 8H aH : Uk N Uk+1

¥ Generalized Hodge decomposition (assuming gy -lemmal  cavalcants 05

HY, (M) ~H; (M)®H; (M)&®...d Hg;j (M)
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Moduli and polytorms

& The full closed string information is stored in Koerber & LM. 07

see also: Grandy, Lowis & Waldvawy “05;
Benwmachiche and Grimuwmw “06

Z , T := ReT —1C

/ / N\

‘half’ of NS degrees information encoded in T’ RR degrees of
of freedom (second “half of NS freedom
degrees of freedowm)

¢ The Z and 7 woduli are associated to twisted cohowology

classes of:
T
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Moduli and 4D fields

[Mz ~ {z E Hev/ Od(M R) : dW(z) = 0}] In principle, all Z-woduli

X
4%

can be lifted (up fo rescaling)

e

assuming Hz*(M) =0
< for N = 1 winimal SUSY>

moduli space of
dHZ — O Hitchin "02;

[MTNHO (M) od/eV(M) ]

07T =t"q , t*=3s"+ zci
T -woduli RR axionie shift

$ L{z u and t% will be 40 chiral fields of 49 superconformal theory j

3, 1) ((TO) see e.g.. Kallosh, Kofman,
— Weyl-chiral Linde & Van Proeyen 00

weights:
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Dual picture: inear multiplets

¢ D-flatness condition

dg(e24ImT) =0 =) [ [e24Im T € Hg‘j{/ V(M;R) ]

¢ Expand: [62AImT] = [,@° o Gl = et @

bosonic components of
=D (la; Ba) linear wultiplets dval to £

¢ Linear-chiral functional dependence I, = lg(2, Z;t + f)

/

explicit form depends on
microscopical details
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Grand & Polchinski;

Example: [1B warped CY  wiii..

Polchinski "01
ds?, = e?Ads? + gse_2Ads%Y

_ I
Z = Qcy z' o~ conformal compensator Y

: 1 . 1
T— —ZT+(;B—ZCQ) — (293

e?AmT = Joy + BAJoy + . ..

e 44 Joy A Joy + iCy)+ ...

¢ Chiral fields: [67] € (HY @ HY @ HY) gy ~ HO' @ HY?

o*  pt

removed axion-dilaton

¢ Dual linear multiplets: [e*4ImT] € (H}' @ H>? @ H}®) g ~ HY' @ H>

VA [,
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Kahler potential

¥ Going to the Einstein frame, one gets the Kahler potential

_ : \1/3; 7\ 2/3) _ _ what is its
k= —3log (7’ /M<Z’Z> T.T) ) APt explicit form?

¢ K does not seem topological! [Towever

SV topologically well defined &
,e“ImT) = lg(2,2,t + 1) in agreement with 49
(t + %)@ . .

interpretation

Lindstrom & Rocek;
Ferrawvay, Girowdello,
Kugo-& Vawn Proeyesv 83

dexp(—K/3) _ / : OReT
ot+t)e  Ju O

¢ lreezing the ngoduli, knowing [, (t -+ f) one can obtain
by mtegration IC(t -4 f)
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¢ In general, dependence of linear multiplets on chiral multiplets
cumbersome!

¢ However,if h3? =1 (universal modulus ¢=44 _, ¢=44 1 const.)

N/ Xa/\Xb/\JgY
M

0 exp(—

la =~ abRe¢b —

O

¢ These equations can be integrated

K = —3loglp+ -+ 3Tab(6" + §°)(¢° + §) + VoI

* if ¢® =0, inagreement with  Frey,Torvoba, underwood & Douglas 08

* redefining p — p + Voly /2 —) unwarped Kahler potential Grimm & Lowis 04




Conclusions

¢ Under some assumptions (e.g. 90g-lemma), the 41D spectrum
has been identified with H-twisted cohomologies

¢ The 41D couplings of probe D-branes (space-filling, instantons,
DW’s and strings) depend only on the cohomology classes

¢ The Kahler potential determined only implicitlhyv. [However,
4D chiral-linear duality can help in reconstructing it.




