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1. Motivation 

• Low MET events 

      can be hidden at the LHC 

• Usually,  MET(        )  < MET(         ) 

• Large Yukawa coupling of top 
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2. Three-body decay of stop1 

• Two scenarios: 

Scenario 1. Large slepton masses 

 

      1-loop correction:  Ref. Iizuka, K. et al., PoS(RADCOR2009)068, (2010). 

Scenario 2. Small slepton masses 

‘Semi-Leptonic’ decay modes dominate 
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We focus on 
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Calculation  tool  

• Generates all Feynman diagrams automatically 

• Generates physical amplitudes automatically 

• Incorporates libraries (2-point functions, Loop 

integral, Kinematics, etc.) 

• Integrates the matrix element by the adaptive 

Monte Carlo method (BASES) 

• Does Monte Carlo event generation (SPRING) 

• Enables various self-check for the results (UV 

cancellation, IR cancellation, NLG invariance, 

etc.) 

Other automatic SUSY 1-loop systems 
SloopS (Boudjema, F., et al., 2005), FeynArt/Calc (Hahn, T., 2001, 2006) 
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Structure of automatic systems for loop calculation  

2-point func. 

Lagrangian Renormalization 

Process Graph 
generator 

Coupling 
const. Counter term 

Renorm. const. 

Loop integration  

Amplitude 
generator 

Source code for all graphs 
(with Symbolic manipulation) 

Kinematics 

Feynman rule 
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Feynman diagrams 
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QCD (12 diagrams) 
EW (490 diagrams) 
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RC of decay widths 
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Summary of        decay 
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Decay 
modes 

QCD 15%~16% 15%~16% 13%~16% 11%~15% 15%~20% 

EW 9%~14% 7%~14% 17%~20% 15%~18% 11%~27% 

Max. of  
QCD + EW 30% 30% 36% 31% 47% 
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3. Pair-production of stop1 

• Calculation of cross sections is 

done using the parameter sets 

adopted in that of the decay 

widths. 

 

  cf. For SPS1a’ case: 

    Ref.  Eberl, H., Fortschr. Phys. 58, No. 7–9, 712 (2010). 
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Feynman diagrams 
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QCD (252 diagrams) 
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EW (1251 diagrams) 



Cross sections 
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MET distribution 

Jimbo, M. at LCWS11 22 

miss

TE

GeV280
1

~
t

M

GeV300
1

~
t

M
1TeVS

  0

1

0

1

*

11
~~~~
   WbWbttee

Scenario 1 
(tree) 

Events generated by SPRING 



Jimbo, M. at LCWS11 23 

GeV280
1

~
t

M

GeV052
1

~
t

M

  0

1

0

1

*

11

~~

~~

 







ebeb

ttee

1TeVS

Scenario 2 
(tree) 

miss

TE



4. Summary 

• Both QCD and EW corrections 

have positive sign for decay 

widths and cross sections in the 

range of the mass of stop1 for 

which 3-body decay of stop1 is 

dominant. 

• Events for MET < 100GeV should 

be analyzed in detail for ILC study. 
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