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• GeometryGeometry
• General considerations

Si l ti• Simulations

– Most of slides taken from Ron Lipton’s talk at 
the SiD workshop in Abingdon, UK 14-16 April 
and Su Dong’s talk at ALCPG2007 at 
Fermilab, October 2007



SiD VXD GeometrySiD VXD Geometry 
At ILC the forward 
region as important 
as central 

B l dBarrel+endcap 
geometry to provide 
largest possible g p
acceptance avoid 
shallow angle track 
entranceentrance

Trade-off for more 
demanding lightdemanding light 
weight support and 
service designs.



SiD Geometry Considerationsy
• No track at very shallow entrance angle. Full 

f 5 VXD hit t | θ| 0 98coverage of 5 VXD hits up to |cosθ|~0.98.
• Sensors has slightly thicker (e.g. 30μm) 

active region would not cause too muchactive region would not cause too much 
resolution degradation. 

• Less fear in barrel wafer shape issues when• Less fear in barrel wafer shape issues when 
pushing for thin ladders with a shorter barrel. 

• Endcap sensors don’t care much aboutEndcap sensors don t care much about 
Lorentz effect



Material Profile

Real mechanical 
design but services 
are toy model

Not all material has 
same influence on 
impact parameterimpact parameter 
resolution.



Simulated Resolution 
Performance (I)Performance (I)

Nick Sinev
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Simulated ResolutionSimulated Resolution 
Performance (II) Nick Sinev

r-φ rz



Mixed Sensor Technology in VD
• Discussed possibility to use different technologies for

– Inner layer(s) 
• Most important but in most hostile environmentMost important but in most hostile environment
• Small, thin pixels with low noise 
• Time stamping
• May afford more power at the ends - falling out of fiducial and Layer y p g y

1 is only 9% of the total barrel area
– Outer layers

• Many more sensors – low power technology
• No time stamping ?

– Disks
• Thicker sensors ok
• Easier services

• Extra freedom to choose adequate technology might 
be useful to optimize the design



























Summary

• Different sensor requirements for different q
VD subsystems offer additional freedom to 
optimize the design

H l t th li k ith i R&D– Helps strengthen links with generic R&D 
collaborations



BackupsBackups



Service Material ModelService Material Model
Due to the lack of a real design, this is 
unfortunately a very crude toy model in GEANT:y y y
1) Readout/service connection at each barrel layer end 

is represented by a solid ring of G10 5mm wide in Z 
and 2mm high in radiusand 2mm high in radius.

2) The power and signal cables are represented by a 
300μm diameter copper wire (leading to DC-DC on 
coned beam pipe) and 250μm diameter fiber at 
each end of a ladder. The cables all focus down to 
the beampipe to exit from there to be out of fiducial 
volume, but this causes a significant clumping of 
material at lower radius which may not work 
mechanically. It suffers Lorentz force at ~1 Newton 
at peak current in anyway. The eventual real design 
is more likely through serial power or local DC-DC.



Simulation and Reconstruction
• GEANT simulation In LCsim framework 
• Digitization model based on SLD VXD3 CCDDigitization model based on SLD VXD3 CCD 

data.
• Full tracking reconstruction starting from VXDFull tracking reconstruction starting from VXD 

alone tracking followed by matching to outer 
tracker. Nick Sinev



VXD Background Rate 
VariationsVariations
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Layer 1’s problem is in its 
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Need to be able to deal with 
~200 hits/mm2/train –

own league (Revised estimated 
based on new RDR design).    
Tracking studies by Nick Sinev for NLC and by Richard Hawkings 
for TESLA both point to performance problem at Layer 1 densityfor TESLA both point to performance problem at Layer 1 density 
of ~1-2 hits/mm2. Can only get there with time stamping !



Mechanical StudiesMechanical Studies

• Foams!Foams!
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