Vertexing at the LHCb Upgrade(s)

The prose and cons...
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LHCb
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LHCb

Outer Tracker

LHCb 2015 Trigger Diagram
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Partial event reconstruction, select

displaced tracks/vertices and dimuons

Buffer events to disk, perform online
detector calibration and alignment

Full offline-like event selection, mixture
of inclusive and exclusive triggers
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12.5 kHz (0.6 GB/s) to storage
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The LHCb Upgrade

Scintillating Fibre Tracker

LHCb Upgrade Trigger Diagram

30 MHz inelastic event rate VELO Upgr
(full rate event building)

- Software High Level Trigger

Full event reconstruction, inclusive and
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Add offline precision particle identification
and track quality information to selections

Output full event information for inclusive
triggers, trigger candidates and related
primary vertices for exclusive triggers

upgrade

2-5 GB/s to storage
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The LHCb Upgrade

Scintillating Fibre Tracker
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To be replaced VELO Upgr
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The VELO
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Utmost performance
Yet all things end, be re-born
On to the upgrade!
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The VELO Upgrade modules

Silicon canals
Cooling flows, caress sensor

Protect from damage

Torrents of data

The Raven quivers, and asks:

How to reconstruct?
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Radiation dose:
~8x1015 1 MeV neq cm-2

Microchannel substrate
Bi-phase CO> cooling

Data: > 60 Gb s! for hottest module
> 2 Tb s1 for sub-detector



Microchannel cooling

DRIE etching of channels

Si cover bonding

Thinning

==

Plasma etching of fluidic inlets

Metallization for soldering connectors
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Microchannel cooling

DRIE etching of channels

Si cover bonding

Thinning

Plasma etching of fluidic inlets

Metallization for soldering connectors | || 3D-printed Titanium

Nikhef Jamboree 2018 11



Module Construction

Precision tile placement
ASICs placed to ~10um

Mechanical construction
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Hybrid placement

Low voltage attachment
Wire bonding
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Module Construction

Mechanical construction
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Module Construction
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Precision tile placement
ASICs placed to ~10um
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Module Construction

“If it doesn’t work this time, | quit..."”
"'"‘.‘»‘.
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Hybrid placement
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Module Construction
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Low voltage attachment
Wire bonding
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Qualification

At last constructed

But how well? How will it last,

Entombed in darkness?

Extensive testing
What surprises there await?

Anticipation
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The long roaad

Precise machiners

Path is always long
At all men the scarecrow laughs

Improvisation...
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Enthusiasm abounds

Enthusiastic student
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Enthusiasm abounds

Enthusiastic robot!

Enthusiastic student
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The real test - October 2018
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VELOscope
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VELOscope
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Celebration all round!
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The RF foll
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Antigue sculpting
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Modern day sculpting
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Modern day sculpting
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The RF foll
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LHCb Upgraae |l
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Opportunities in flavour physics,
and beyond, in the HL-LHC era

Expression of Interest

Target: Run LHCb at 2 x 1034 cm2 s-1
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VELO Upgrade |l
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Collaboration on tast timing
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More in talk by Martin Fransen
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Looking forward
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LHCb Upgrade II?

Now LHCb Upgrade
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LHCb Upgrade Il Workshop 2019 Amsterdam
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Thank you for your attention!

Bright eyes look forward

Much excitement begins now
Multiple Yoda
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