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Comparison of Material Budget

MVD Material Budget

Belle-II Vertex Detector
2 pixel and 4 strip layers
Pixel layer: 0.19 % X/X

0

Strip layer: 0.57 % X/X
0

Total: 2.66 X/X
0

In a PANDA-like configuration:
1.52 % X/X

0
 

ALICE Vertex Detector

PANDA MVD
Barrel: 2 pixel + 2 strip layers
Pixel layer: 1.19 % X/X

0

Strip layer: 0.96 % X/X
0

Total: 4.3 X/X
0

But from the previous picture
more like >6 X/X

0
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Possible Optimisation

Possible Optimisation

Two roads for a lower material budget
Take a completely different approach, e.g. DEPFET
Modernize presently chosen approach

Items for optimisation  (these are just examples)

Keeping the ToPiX design try to go for 3D integration:
Further thinning of sensor
Wafer-to-wafer bonding with ToPiX
Possibly introduce a further transfer layer 

Different cooling strategies:
CO

2
 cooling (liquid or 2-phase)

Silicon oxide support providing heat transfer

Optimise cable routing
Avoid double layering
Consider forward routing for disks
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Conclusions

Conclusions

Comparison to competitors which are even ready before us:
Resolution and material budget are the critical figures of merit
Referees of our TDR may judge our design baseline as too conservative

Which impact would a factor 2 less material have?
Electromagnetic calorimetry
Vertex and track resolution

We should re-evaluate some of our assumptions 
Cable routing
Beam pipe design
Cooling and support
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Final Questions

Questions we have to ask ourselves before further steps:

How much time would we need for further optimisations?

Would we need additional collaborators?

Whom should we approach, from whom can we learn?

Can we afford not to do any further optimisation?

Conclusions
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