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Contents:
• Software framework
• Simulation of the sensor response
• Validation of the simulation with data from beam tests
• Evaluation of the physics performance assuming SBelle geometry



ILC Software Framework

Based on LDC software:



Simulation of the DEPFET VXD geometry

Realistic description of module design including electronics and support 
structure

Model in GEANT 4 
Ladder VXD

“outside” support structures simplified and preliminary



Sensor response

Digitization is implemented taking into account

• Landau fluctuations of specific energy loss along track path
• charge transport and sharing between neighboring pixels; diffusion
• Lorentz shift in magnetic field
• electronic noise effects  



Stand alone pattern recognition



Validation with Test Beam Data

Comparison with data from DESY 2005 testbeam, 6 GeV electrons
• Thickness 450 μm, pixel size 36 x 22 μm
• no B field, noise set to 300 e-

• Track incident angles from 0 to 40 degrees

Data MCCluster Size



Cluster Signal

Validation with Test Beam Data



Thin sensors



Thin sensors



Initial Study of SBelle LoI Layout with DEPFETs

done by Alexei Raspereza



Initial Study of SBelle LoI Layout with DEPFETs

Beampipe: r=1cm (Be with 10µm Au layer)

noise

100 e-

1600 e-



Performance: Spatial resolution

Single muon tracks  with 5 GeV/c



Performance: Impact parameter resolution



Performance: Impact parameter resolution



Performance: Impact parameter resolution

Solid lines: Belles SVD2, symbols: DEPFET sBelle



Summary

We used the ILC software framework for SuperBelle Vertex Detector 
performance studies 
ILC software can be easily adopted to other detector geometries
Digitization, Tracking and Pattern recognition in VXD detector developed at 
MPI
Software has been validated by test beam data
Optimization studies on-going.
We need background samples to estimate occupancy, fake track rates
Outer layers simulated as pixels, need to implement realistic strip detector 
design.



Simulation work at U Hawaii

Studies of 15mm and 10 mm beam pipe 
radius configuration

H. Hoedelmoser et al.

Based on SOI technology



VXD performance: Spatial point resolution

Perpendicular to the B field



VXD performance: Spatial point resolution

Along the B field



DEPFET VXD in the ILC environment
• Stand-alone tracking 
• Able to operate with beam background
• Impact parameter resolution

Req: a < 5 μm (point precision)
b < 10 μm (mult. scattering)

• Developed pattern recognition and                
Vtx tracking code

Algorithm features:
• Starts with finding triplets in the outer layers

• Inward search for additional hits
• Good χ2 of helix fit – main criterion to 

accept track  candidates
• Additional loose cuts against fake tracks 

composed of background hits

A.Vogel LCWS07

t t → 6jet event @ √s = 500 GeV 



Performance

σ = a ⊕ b / (p·sin3/2 θ)

Result: a = 4.6 μm  < 5 μm

b = 8.7 μm  < 10 μm

Spatial resolution as a function of B field

⇒ Performance ok for B = 3-5 T



With background: Tracking efficiency, fake 
tracks

Studied 3 scenarios:

• no background ⇒ 400 hits in layer1

• Integration time of 25 μs(50 μs) in layer1(outer)   ⇒ ∫ 75(150) BX, 30k hits in layer1 

• Integration time of 50 μs(100 μs) in layer1(outer) ⇒ ∫150(300) BX



With background: Tracking efficiency, fake 
tracks

⇒ Fast read-out is vital !



Backup



Validation with Test Beam Data



Fake tracks

Inclusion of forward tracking 
helps in discarding fake tracks
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