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• String Phenomenology
· Connect string theory to phenomenology

· Desirably obtain the SM in its N=1 SUSY version

• Low-Energy Theory
· Internal topology/geometry determines the 4d theory

• N=1 Compactifications
· Het on CY3 with a gauge background

· Type II branes on CY3 [IIA, IIB, I]

· M on G2 (IIA with D6)

· F on elliptic CY4 (IIB with D7/D3)

Introduction
String Phenomenology and Calabi-Yau Manifolds
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• The Quintic 3-fold
· Zero locus in      of a quintic polynomial,
   

· Relevant topology: 

  

• CICY 3-folds  

· Common zero locus of homogeneous polynomials in 

· 7890 such CY3’s;  extensively used for string models

· E.g. 

Introduction
A Zoo of CY 3-folds

P4 X = {[x] | p(5)(x) = 0} � P4
x
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• CICY3 Configuration Matrix

• Analysing CICYs
· Smoothness guaranteed [Bertini]

· Topology encoded entirely in the configuration matrix

• Why positive-semidefinite configurations?
· Polynomial sections (in the ambient homogeneous coordinates)

· Only need to be able to “sequentially” construct sections

Introduction
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• CICY3 Configuration Matrix

• Motivations for going beyond CICYs
· A new class of CY 3-folds

· Chance to obtain CY3’s with a positive Euler 
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• Singularity Check
· Is there a solution to

· It turns out for generic     and     no solutions exist and hence X is smooth!  

• Remark
· Smoothness hard to achieve since section space often factorises as a whole (i.e., a 

generic section factorises in many cases)
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• Simplifications
· Smooth and reduced

• The Standard Techniques for CICYs Still Apply
· Hodge numbers

· Chern class

· Intersection numbers

· Kaehler/Mori cones
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• The Techniques for CICYs Still Apply
· Hodge numbers

· Chern class

· Intersection numbers

· Kaehler/Mori cones   Positive cones
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Summary
• CICYs have been generalized to gCICYs by allowing for negative entries in the 

configuration matrix.

• In this new class,  there are new smooth CY3’s that had not been found/understood;  

their topology has been analyzed.
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Outlook

Summary

• A systematic scan -- more CY3 geometries and/or gCICY3 classification

• Smooth gCICYs -- missing part of the landscape

• Singular gCICYs -- singular elliptic fibration, e.g., for F-theory models
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