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● Data 
preprocessing

Overview

● Knowledge 
extraction

● Search for 
hidden patterns
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Orbifolder Software

 H. P. Nilles, S. Ramos-Sanchez,
 P. Vaudrevange, A. Wingerter 2011
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Orbifolder Software

4d spectrum

 H. P. Nilles, S. Ramos-Sanchez,
 P. Vaudrevange, A. Wingerter 2011

Shifts & Wilson lines
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Ambiguit ies  of Shift &
Wilson l ine representation
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Ambiguit ies  of Shift &
Wilson l ine representation

● Number of elements           :         
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Ambiguit ies  of Shift &
Wilson l ine representation

● Number of elements           :         

● Fundamental domain of         

➢ Brute-force is not feasible !  
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Breaking patterns of 
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Breaking patterns of 

● Compute surviving roots
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Breaking patterns of 

✔ Invariant under addition of lattice vectors 

 & Weyl reflections

● Compute surviving roots
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Breaking patterns of 

✔ Invariant under addition of lattice vectors 

 & Weyl reflections

✗  Loss of information & data points: 64 -> 8

● Compute surviving roots
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Neural Networks
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Neural Network
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Neural Network
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Autoencoder

1.  Unsupervised learning: 
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Autoencoder

1.  Unsupervised learning: 

2. Bottleneck layer       
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Autoencoder

DecoderLatent LayerEncoder

1.  Unsupervised learning: 

2. Bottleneck layer       
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Autoencoder

DecoderLatent LayerEncoder

1.  Unsupervised learning: 

2. Bottleneck layer       

● Dimension of layers: 

                     8----24–---4----2----24----8



04.07.18 Erik Parr , TU Munich

Performance on Heterotic  Orbifold

Let’s draw a map of the string landscape ...
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Performance on Heterotic  Orbifold

●Random         
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Performance on Heterotic  Orbifold

O. Lebedev, H. P. 
Nilles, S. Raby, S. 
Ramos-Sanchez, 
M. Ratz, P. 
Vaudrevange, A. 
Wingerter 2006

●Random         ●Mini-Landscape         ●N gen. MSSM-like         
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Knowledge Extraction

What have we 
learned ?!?         8 x 24 + 24 x 4 + 4 x 2 = 296
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Decis ion Tree -  Example
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Decis ion Tree

✔ Highly non-linear

✔ Very easy to understand

✗ Only splits orthogonal to the axes

✗ Weak predictive power 
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Decis ion Tree 
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Decis ion Tree – 8d
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Decis ion Tree – 8d

● Classification report:
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Decis ion Tree – 8D
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Decis ion Tree – 8D
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Decis ion Tree – 8D
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Why ?

1.  Random search

2. Identify fertile patches

3. Find constraints for the Orbifolder 
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Thank You for your attention

Questions ?!?      
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