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flux ŎǇǘΩƴ and the W=0 condition 

Å                                               vev:  often non-0. 

 

 

 

 

ïgravitino mass is very large 

Åeven in CalabiτYau compactifications.  
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flux ŎǇǘΩƴ and the W=0 condition 

Å                                               vev:  often non-0. 

 

 

ïgravitino mass is very large, typically,  

Åeven in CalabiτYau compactifications. 

ÅǘƘƻǳƎƘ L ƭƛƪŜ  ά{¦{¸ D¦¢  Ҍ ²Lat 5aέ ǾŜǊȅ ƳǳŎƘΦ 

 

ïvery important input in inflation model building. 

Åvs inflation vacuum energy,  volume stabilization potential 
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flux ŎǇǘΩƴ and the W=0 condition 

Å                                               vev:  often non-0. 

 

 

ïgravitino mass is very large, typically,  

Åeven in CalabiτYau compactifications. 

ÅǘƘƻǳƎƘ L ƭƛƪŜ  ά{¦{¸ D¦¢  Ҍ ²Lat 5aέ ǾŜǊȅ ƳǳŎƘΦ 

ÅWe do not see new particles at the LHC 13 TeV. 

ïvery important input in inflation model building. 

Åvs inflation vacuum energy,  volume stabilization potential 
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Revisiting arithmetic solutions to 
the W=0 condition 

1705. 05110 

with Keita Kanno (IPMU) 



Å1 page summary on algebraic number theory 

ïDef:            is an algebraic number if there is a 
polynomial                     s.t.   

 

ÅEx.  

 

ïThm: The field                                   is a finite dim 
vector space over       if all of                 are algebraic. 

 

ÅEx.  x and 1 are linear indep. over Q, but x^2 is not.   
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ÅArithmetic solutions to W=0 ?? 

ïchoose a     -basis of                 , 

 

ïflux  

    If all of                               are in an alg ext field 

 

 

 

Åjust lose finite dim of flux quanta by W=0. 

Ånot a continuous tuning     

Åno top-down principle to think of alg.               in the first 
place, though.   
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DeWolfe Giryavets Kachru ¢ŀȅƭƻǊ Ψлп 
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ÅQuestions to explore 

ïWhere in the moduli space do                                
become algebraic numbers? 

ÅGepner points,  torus (w. algebraic     ) orbifolds, Χ   

 

 

Ånot often algebraic for 3-folds and higher: 
ïcpx str moduli space         homogeneous space 

ÅThe list of mathematically possible alg.extΦ ŦƛŜƭŘ YΩǎ Κ 

ïDoes                                                          imply d=2? 

Åfour Gepner points  analyzed in DeWolfe et.al. 
ïone example defies this estimate. What is going on?    

( ) , ,i iz z fP µP µ

t
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Ë

3 3dim [flux( , )] 2 ( / 2)z b d b df = - -

( phenomenological ones, to get started ) 



ÅCY n-fold  with all                     algebraic 

ïwe work on a subclass: CM-type Calabi-Yau  

Ågeneralization of           w/  

 

 

 

 

 

 

 

ÅEx.   
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lots of  literatures in math. 
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ÅCYn  with all                     algebraic 

ïsubclass: CM-type Calabi-Yau  

Ågeneralization of           w/ 

 

 

ÅCM-type CY n-fold: for all simple Hodge str, 

 

 

 

ïinfinitely many CM elliptic curves and K3s. 

ïBorcea-Voisin:      
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lots of  literatures in math. 
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CY 3-fold CY 4-fold 

The fields 


