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D3—“de Sitter uplift”
(not further considered in this talk) 
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4D warped effective theory?

  The non-trivial warp factor complicates the standard KK reduction
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4D warped effective theory?

  The non-trivial warp factor complicates the standard KK reduction

  Usual solution: Ignore the warp factor! 

[…, Grimm-Louis,  Graña-Grimm-Jockers-Louis, 
Jockers-Louis, Denef, Grimm, …]

Physical quantities from pseudo-topological 
data (underlying N=2 structure) nice effective action

[DeWolfe-Giddings, Giddings-Maharana, Frey-Maharana, Burgess-Cåmara-deAlwis-Giddings-Maharana-
Quevedo-Suruliz, Marchesano-McGuirk-Shiu, …]

[Shiu-Torroba-Underwood-Douglas, Frey-Torroba-Underwood-Douglas, Chen-Nakayama-Shiu, Frey-Roberts, … ]
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Natural and ‘simple’ incorporation of the 
warping in the Kähler potential ?

Question:

4D warped effective theory?
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Step 2: chiral coordinates  
  Sector we focus on:

 a

 Zi
I I = 1, . . . , nD3 good chiral fields

va

HOW??

⇢a

a = 1, . . . , h1,1

h1,1 chiral fields

  Natural choice:       such that
X

Da
[Da] = !a
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basisH2(M,Z)harmonic

+ axionic partnersKähler moduli:      ,

D3 positions:
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Step 2: chiral coordinates  
 By solving the warping:

D3-branes contributionfluxes + other D3-charge sources



Re⇢a =
1

2
a Iabcvavb + ha(v) +

1

2

X

I2D3’s

a(ZI , Z̄I ; v)

K = �3 log a

Summarising

D3-branes contributionfluxes + other D3-charge sources

 Final step:

not possible in general! (as in the unwarped approximation)

K(⇢, ⇢̄, Z, Z̄)a(Re⇢, Z, Z̄)find ⌘ �3 log a(Re⇢, Z, ¯Z)
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 Constant warping, no fluxes and weakly fluctuating D3-branes
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A simple class of solvable models 

 O3-compactification on

⌧ = � = e
2⇡i
3

G3 ⇠ dz1 ^ dz2 ^ dz̄3 + dz2 ^ dz3 ^ dz̄1 + dz3 ^ dz1 ^ dz̄1

1 =
z1z̄1

Im�
2 =

z2z̄2

Im�
3 =

z3z̄3

Im�

4 =
Re(z2z̄3)

Im�
5 =

Re(z3z̄1)

Im�
6 =

Re(z1z̄2)

Im�

 6       moduli + D3’s:         

K = � log

h
T 1T 2T 3

+ 2T 4T 5T 6 � T 1
�
T 4

�2 � T 2
�
T 5

�2 � T 3
�
T 6

�2i           

with

⇢a

no warping of     

    moduli space ⇢a

X = ⇥ ⇥
z

i = x

i + �y

i

[Kachru-Schulz-Trivedi]

T a ⌘ Re⇢a � 1

2

X

I

a(ZI , Z̄I)



Summary

      -       and D7 axions can be easily incorporated (at weak coupling) B2 C2

 At large moduli, warping induced corrections to      of order O(V � 2
3 )K

 D3’s automatically incorporated

 The Kähler structure moduli space gets warped

 Very simple (implicit) Kähler potential K = �3 log a
+ flux and D3 dependent chiral coordinates for Kähler structure 
moduli



Future directions

 Incorporation of gauge sector and charged matter

 Phenomenological implications?  

 Combined warping and higher order effects?

 Incorporation of complex structure and 7-brane moduli

cf. [Grimm-Pugh-Weissenbacher]

[Grimm-Klevers-Poretschkin]

mixing of complex and Kähler structures 
K

tot

6= K
cs

(U, Ū) +K
ks

(⇢, ⇢̄, ZI , Z̄I) [Graña-Grimm-Jockers-Louis]

 Complex structure enters the definition of the       moduli: ⇢a

 Develop efficient computational methods 

cf. [Marchesano-McGuirk-Shiu]



 Supersymmetric D3-brane instanton wrapping     :

A by-product 
D

X

Euclidean D3-brane
instanton

D

Wnp ⇠ exp

h
� 1

2

Z

D
e�4AJ ^ J + . . .

i

[Ganor]  

[Baumann-Dymarsky-Klebanov-Maldacena-McAllister]  

⇠
Y

I2D3’s

⇣D(ZI) exp(�⇢)


