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Stringy Landscape 
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There are many types of vacua in string theory, as a result of 

a variety of (Calabi-Yau) compactification. 

E.g. workable models: [Denef, Douglas, Florea, 04] 

All can be stabilized  

(a la KKLT), 

but in various way. 

A class of Calabi-Yau gives Swiss-cheese type of volume. 

Is there any implication of multiple vacua?  



Key of this talk 
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Assuming products of random variables: 

Product distribution 

We apply this mechanism for cosmological constant (CC) 

Many terms? correlate each other through stabilization  

still peaked  

suppression is still mild for current CC 



A working model in type IIB 
Hierarchical structure of mass matrix/potential helps to 

stabilize moduli at positive cosmological constant. 

7/5/2012 5 

No scale structure 
Hierarchy 

between Kahler and Complex 

Moduli stabilization with positive cosmological constant 

• Fluxes Complex structure & dilaton 

[KKLT, 03], [Balasubramanian, Berglund, Conlon, Quevedo, 05], 
[Balasubramanian, Berglund, 04] Kahler 

Complex Kahler 

Gary’s talk, [X. Chen, Shiu, YS, Tye, 12] 
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A class of models of interest, assuming stabilized complex moduli: 

If we focus on smaller cosmological constant (CC), this is a good 

approximation. 

[Balasubramanian, Berglund, 04], 
[Westphal, 06], [Rummel, Westphal, 11], 
[de Alwis, Givens, 11] 

: Swiss-cheese type 
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Focusing on real part of single modulus model, (imaginary part is trivial) 

Markus’s talk, [Rummel, Westphal, 11] 

The stability constraint with positive CC at stationery points: 



Stringy Random Landscape 
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Starting with the simplified potential: 

Probability distribution function 

[YS, Tye, 12] 
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Divergence in product distribution 

With constraint? 

still diverging!! 

positivity stability 



Zero-ness of parameters 
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SUSY condition 

easy to be zero 

[Baumann, Dymarsky, Klebanov, 
Maldacena, McAllister, Murugan, 06] 

known as Ganor zero 

e.g. [Rummel, Westphal, 12] 



Toward multi moduli 
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coefficients in front 

n=1 

n=2 

n=3 
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same coefficient 

[In preparation] 

n=1: blue 

n=3: red 

More moduli bring shaper peak. 

(though mild suppression) 



Cosmological moduli problem 
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What happens in lightest (physical) moduli mass? 



Summary 
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1. Stringy Random Landscape helps making CC small. 

• Product distribution 

• Correlation by dynamics (among terms) 

Both works for smaller CC. 

A number of moduli and their stabilization cause 

a mild suppression in general. 

2. But a potential problem exists. 

Lightest moduli mass is suppressed simultaneously. 

Thermal inflation, coupling suppression to SM,  

or some other mechanism and etc. may help. 


