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Motivation: 

In many SUSY models stop pair production is possible at the ILC: 

Stop mass is supposed to be small 
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Precision aim: 

Motivation: 

Threshold scan: 

determine: 
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Outline: 
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1-Loop calculation 

Tree level diagram: 

Virtual corrections: 

Real radiation: 
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Effect of the vertex correction 

Tree level vertex: 

1-loop level vertex: 

Virtual correction to the cross-section:  

includes IR divergences 
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Bremsstrahlung  diagrams: 

virtual                                     real (Lee-Nauenberg theorem) 
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1-Loop calculation result 



Problem of Coulomb singularities: 

Problem of large logarithms: 

NRQCD 

‘v‘NRQCD 
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Motivation for applying vNRQCD 

3 scales 

LL                         NLL                    NNLL 
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Expansion of the Gluon propagator in the potential regime: 

Expansion for the Gluon propagator in the potential regime gives the Fourier  
transform of the Coulomb potential 
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Summing up ladder diagrams: 

Green‘s function of the Schrödinger equation 

Connection between Green‘s function and the sum of ladder diagrams 



Peter Poier- Teilchenphysik Seminar 2012 12 

Factorization: 

Optical theorem 

p-wave Green‘s function 
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Kinematic Cut: 
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Possible stop decays (Electroweak decay): 

Invariant mass cut-off: 

Meaning of Cutkosky cut with invariant mass cutoff: 
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Power Counting: 
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PS matching: 

Corresponding expression in EFT with PS matching: 
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without cut-off 

LO PS corrections 

NLO PS corrections 
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Corresponding expression in EFT with PS matching: 

PS matching: 

RGE running due to the PS divergence: 
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without cut-off 

LO PS corrections 

NLO PS corrections 
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Full theory expression for a cut propagator: 

We can restrict us to a specific final state: 



Single-resonant background diagrams: 

Double-resonant diagrams: 
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Interference between single and double resonant diagrams: 
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Non-resonant background diagrams: 
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Non-resonant background diagrams: 
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Validation of our method 

Our Monte Carlo simulation is a tree level computation 
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without cutoff 

LO PS corr. NLO PS corr. 

relativ. corr. 

Monte Carlo result 
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relativ. corr. 

NLO PS corr. 

LO PS corr. 
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without cutoff 

LO PS corr. NLO PS corr. 

Monte Carlo result 

relativ. corr. 
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relativ. corr. 

NLO PS corr. 

LO PS corr. 
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Monte Carlo result 

relativ. corr. 
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Summary/Outlook: 


