LHCb VELO U2

Esquisse of a Mechanical
concept of the VELO

Raphael Dumps with colleague's inputs
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Introduction

* Investigating several aspects of the U2 VELO mechanical concept
* Motion system compatible with "iris" RF-shield (linear motion version.)
Hybrid based on “simple” square Asic.
Vacuum interface and feedthrough.
Possible approach for the separation of "clean" and outgassing part of the module.
Keep motion and flexes electronics out of the primary vacuum.



A “conservative” hybrid layout

Sensors

SiPh
Photonic

LTCC ceramic
PCB technology

Micro channel Si
Cooling plate

VTRX+

GBTX

DC&DC

PCI (upgrade1 version)

OPB (LTCC Ceramic?)
Water/Co2 cooling ?

LV/HV power




Hybrid layout

Material budget.
Reduce copper thickness close to the beam.
OPB (DC&DC) as close as possible to the beam.

SiPh /sensors
(outgassing?)

. 100 mm (max.?
120 mm Primary vacuum ek Cer(amic )

NO outgassing material technology
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Secondary vacuum
- Electronics.
- Co2 connector
- OPB cooling coolant (disposal hybrid)?




Hybrids feedthrough

Feedthrough flanges must be leak tight.
Slits gives positioning/orientation to hybrids.

Halfmoon fixed on the Ceramic (tin lead soldering)

O-ring for leak tightness (hybrid can be replaced individually)
UV bounding to the flange (disposal flange ?)

O-ring or metal join seal required for flange exchange

15mm pitch could let 2.5mm clearance between hybrids.




The detectors box

Made of aluminum alloy machined in a massive block
or carbon fibre.

Thicker area for flange screws (5x6mm)

Flange thickness around 5mm....
Made of aluminum alloy or carbon fibre




RF shielding

Linear translation

-RF-shielding sensor/Asic
-Smooth opening/closing geometry shape.

RF fixed to the box.



Primary volume tank

Bellows motion

Secondary
volume

Access flange

RF installation
Bake out

SiPh photonic connector
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Open access to
hybrids




Primary volume tank

It’s leak tight !

Primary vacuum
Head tank pumping.
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Bevel gearbox coupled to a balls screw.
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Piezo legs linear actuators
Fine alighment devices

40N stall farce - Non Magnetic and Vacuum compatible Linear
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Slewing ring bearing.

SKF Kaydon’s KH precision
Vacuum and radiation compatible.
Applications:

Radar Antennas

Machine tool tables
Medical devices

Main drive transmission motor.
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Drive system

Linear translation fixed to the bottom part of
the bellows boxes (4 attachment points)




Secondary volume tank

Feedthrough services(cables, cooling, pumping etc.) EXIT by the upstream flange.
- Vacuum range required; 10-7 mbars/sec (turbo pump)

- Vacuum safety system needed, (2mbars regulation under neon)




Tertiary volume Box

Safety co2 system valves actuators placed outside in an insulating box.
- Avoid 6bars pressurized air in the secondary vacuum

- Co2 hybrid boiling restriction Gasquet place close to hybrids.

i;g Tertiary box.
] CO2 safety system
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VELO X and Y motion

Compared to VELO1 an X motion must be added
with this concept.

Motion bellows absorption placed at the extremity

- Absorb a tiny beam alignment movement +/-5mm.




Isolate the VELO primary Vacuum

A challenge for the RF/Vacuum group and the VAT supplier.

[ Do we have to do it?

- Carbon coating on the NEG beam pipe ?
- Additional pumping station mid way downstream (Space?)

RF all metal gate va lve: The Standard Sector Valve for Storage

Rings in Accelerators and

needed for the bake out. SynetTotans

RF contact mechanism

venting or for g




Material acceptance

Diameter 190mm

Diameter 500 mm
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You'll have to convince me that it works!
Thank you.
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