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Primary vs Secondary vacuum

- This decision affects many others so we need to make it soon.
- What do we need to decide? Input from the Machine:

Clarification on max contamination rate of nasty elements: K, Na, F, Cl, CxHy
Max outgassing rates
- Input from our own studies:

Residual gas analysis of most typical components: ceramics, Kapton, glue,
soldering, special flux we might learn about.

Solutions for adhesion between something and anything.
Analysis of optical fibers and light drivers (PIC SiPho).

- Input from Simulation -- the LS3 like RF box vs Iris-like cylinder effect on IP
resolution
- Propose to make this decision in Feb 2026 to allow for RGA results. — Delay RO
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ASIC decision

More than a choice between A or B the ASIC decision should be about a pathway
to VeloPix2.

- Ignite Technology offers significant advantages that need to be verified in real
life:

- Temporal and Spatial resolutions can be both better than Picopix in theory, but testing is
fundamental. - convert 10 Gbps links to PIC?
- Vertical integration needs to be proved as a usable concept.

- Picopix is in an advanced stage of development and shows a very promising

prospect.
- Data rates, on ASIC processing, time ordering, self calibration

Can we decide to merge the two developments instead of having only one?
The solution would be: We take one as baseline/failsafe and work on a
specific VELO implementation with best proven concepts -- full production
should be out in late 2029
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Module and Cooling technology

We seem to converge to a warm requirement for the Sensor temperature - Should we agree on a
goal of -15 (-107) C at the Sensor tip?

Silicon microchannels are still on the table but cannot, in a practical amount of time, be larger than
100x100 mm?2.

Proposed to schedule a meeting - 24/June to discuss the shape/size of channels/pillars for
submissions

We seem to agree on the difficulty of connectors. The placement of the connectors is also one of
main research points. Can we have have sufficient input on what are we allowed to place in the
primary vacuum as a connector? What do we need to prove to satisfy the machine? Connectors
can be tested and qualified.

Low voltage -- Maybe feedback to bpol to reduce conductor material?

Evaluate usage of Aluminium as a conductor in simulation and in practice.
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ASIC, sensor testing

ASIC: Sensor:

Time resolution - at least XX @ 12ke -2 fC  Evaluate the Temporal resolution

Data rate tests -100 Gbps prbs sustained?  efficiency in the pixel cell -- How many
Synchronous (2/3 ASICs) hit rate 2(3)e9 7 With resolution better than 50ps?

hits/s? Spatial resolution.
Testing plan pre TDR HV tolerance on non uniformly
_ lab irradiated sensors -- Do we make long
_ Prbs tiles or live with inter ASIC
_ SEU tests inefficiency?
_ TPA for SEU? Irradiation tests up to 2.5el16 neq
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Do we have a non uniform irradiation facility available in 20267
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Simulation

IP resolution depends on the amount of material in the earliest hits on a track. This
is used in trigger decisions and affects all physics channels. -- We have this under
control.

Additional input, from physics groups, is on the effect of the rest of the detector
material.

- Can we afford more material on the module?
- How important is the material at the vacuum separation ?
- which channels are affected the most?

Propose to prepare a message to physics coordination and request specific studies
with current VELO (2) options (rest of lhbt intact) and ask for a more global
recommendation
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Timelines
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Milestones till the end of the year.

S0 Q1 2025 | Sensor protoype submission - OK :

FBK trench 150um / column - produced (AIDA-innova batch)
FBK single sided 150um / column - in production
FBK double sided 300um / column - production to start in the next
days/week ( procurement)

e  Sintef single sided 150/230um / column - production to start in the
next days/week ( procurement)

° CNM double sided 300um / column - in production (not LHCb
driven but contains LHCb specific structures)

D0 Q3 2025 | VTRx+ distance to sensor - on good track:

° Test with TPX4 module shows good results @ 5,12Gbps open at
any distance up to 17cm @10.24Gbps partially closed (more of a
driver issue) but quality is the same up to 11cm. Will try to extend
to DART demostrator if ressources available, but good enough
ground to show we can consider >15cm in module design (as it
will be optimised in VELOPIx2)
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CO0 Q3 2025 | Evaluation of cooling technologies - on good track :

° specification of a common test procedure being discussed. Same
design for all microchannel based solution (silicon, ceramic)

° design for large channel based solution to be laid down
some of the plates in production

A0 Q4 2025 | PicoPix submission : design well advanced, still
targetting Q4 2025 (may slip slightly to Q1 2026)

RO Q4 2025 | BOX vs IRIS - on good track :

° decision to based on material in MC and performances
° description of the two solution well advanced and tool to evaluate
performances too

MO0 Q4 2025 | Module proof of principle based on TPX4 - on good
track :

multi board version already exisiting and used for FW/SW dev
design of a single board on going (several version for link test /
cooling test / irradiation / with and without connector)
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