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Scoping TDR options

Baseline

1.5 x 10 em—2s7!

Middle

1.0 x 10 em 257!

Low

1.0 x 10 em 257!

6 planes pixel x2.1m?

12 planes fibres
25.9m?/plane

Mighty-Pixel

6 planes pixel x1.3 m?

Mighty-SciFi

12 planes fibres

shorter, 23.7 m?/plane

6 planes pixel x1.3m?

12 planes fibres
narrower, 18.9 1112/ plane

Middle (kCHF) |Low (KCHF)

Mighty-SciFi 21273 17 388
Mighty-Pixel 11 641 11 061
Mighty-Tracker 32914 28 449

* No M5 or M4 modules
*nN>2.0-21(T2),2.0-2.2(T3) (x, y) all stations
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Mighty-SciFi: to the low scenario

* No M5 or M4 modules

e Data & control links

e With netFELIX boards: cheaper ~12 kCHF (-18%), up to 60 data links/board

* Grouping 8 quadrants (1/2 station)
e Data links: 58 netFELIX + 10% spares
e ECS links: 20 netFELIX + 10% spares
e Cost saving: up to ~750 kCHF

* Good, but not enough ...
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Mighty-SciFi: towards a lower cost

30/09/2026

* Operating at 0.8 does not allow for cost savings for SciFi by itself.
* Scenario A

... and perform

* Do not use LN2: SiPM cooling set point at higher temperature = higher noise

On going studies by EN-CV to use for SciFi air chillers MIRAI X Cryo with water cool condenser
(MIRALI Intex, czech republic) @ -60/-70°C.

We need a lower temperature, but according to the specs -100/-110°C (~-140°C ?) should be
reachable.
* To be validated
* Air chillers MIRAI X Cryo: car run efficiently at very low temperature.
 NOVEC 7100: can operate at these low temperatures & its use is permitted (PFAS ban in EU).

Cost saving: ~2.5 MCHF = ~14 MCHF
» To be validated: enough light to keep 4 fibre layers per mat
This option could be reversed if we receive additional funding or CERN could pay for it to improve

our environmental impact.
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Mighty-SciFi: towards a lower cost
* To save more: " and perform

» Scenarios Bx (in addition to A)

* Consider new tooling costs as part of lab equipment or R&D cost, when possible

* E.g. fibre winding machines, cryo lab plants, leak testers, tooling for modules, etc:
Reuse part of current SciFi

* Infrastructure: cable chains, FE LV PS, water cooling, cables and pipes, large fraction of the CPS system.
Do not replace the bridge; only modify to reduce sagging, prevent buckling: Access?
Reuse C-Frames

* Some modifications/ adjustments will be necessary.

* An extra year could be needed, before LS4, to do the full assembly.

* The C-Frames on side C must be removed last and are the first to be put back in place.
» Additional work/persons required during LS4.
* Access limited/difficult in the cavern (C-side).

 Commissioning period reduced: final pre-commissioning will only begin after LS4.
Reuse outer modules (not discussed here): No compatible with a 2-year LS4 alone.
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Mighty-SciFi: towards a lower cost

* To save more: "nw and perform

* Scenarios Bx (in addition to A).

* Consider new tooling costs ¢ t of Cost saving:

e E.g. fibre winding machine 0 13 lling Tc ule:

Reuse part of current SciFi

* Infrastructure: cable chain VH~1.6 MCHF nd pif
* Do not replace the bridge; od lreve
* Reuse C-Frames
* Some modifications/ adju sV ~3 MICHF
* An extra year could be ne embly
e The C-Frames on sid ne firs

» Additional work/persons
* Access limited/difficult i

° Commissioning period red d: fll"u‘rp‘rremmn“ onl.v aft

Reuse outer modules (not discussed here): No compatible with a 2-year LS4 alone.
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Risks:

Parts damaged or
not reusable
Additional person
power heeded
Reduced
commissioning
period

Access limited
Extra time needed
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Mighty-Pixel: towards a lower cost

... and perform

* A lot of work has been done during the summer by Christoph, Claudia,
Donata et al. during the summer (in conjonction with the U2 Re-

optimization task force) to study alternative geometries (Thank you!)

G

% .

E\)/aluation of alternative geometries (A—
E).

* From 6 layers — 5 layers

Impact on tracking efficiency, ghost rate,
and momentum resolution.

Preparation for future central
productions and geometry updates.

Geometries with 5 layers (B, C, E)
perform similarly to the nominal layout.

Layout E stands out as the most
promising option.

R . . . %
5-layer MP tracking is viable, with only a modest efficiency loss compared to 6 layers. C%,%
* Less/loss of redundancy in case of module failure. Cost saving: ~1.8 MCHF = ~9 MCHF
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https://indico.cern.ch/event/1706159/contributions/7176355/attachments/3330402/5965825/langenbruch.pdf
https://indico.cern.ch/event/1721764/contributions/7245377/attachments/3332921/5971023/2026_08_27%20-%205-layer%20tracking%20MP%20-%20Claudia%20Schudy.pdf
https://indico.cern.ch/event/1721764/contributions/7245377/attachments/3332921/5971023/2026_08_27%20-%205-layer%20tracking%20MP%20-%20Claudia%20Schudy.pdf

Mighty-Pixel: towards a lower cost

+ 0.8 (x10**cm'?s?) at point 8 ... and perform

* Mighty-Pixel: Pixel area can be reduced

area required for U2, without causing saturation and while maintaining the tracking performance
achieved by Blake

* Minimal configuration: ~0.7 m? at 0.8x103* pushes SciFi to its limits;
 usable only if tracking performance stays robust (tbc).

* Mighty-SciFi: pushed to its limits; no cost saving
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https://indico.cern.ch/event/1724499/contributions/7253631/attachments/3336914/5979215/Lowest08Geometry_BsJpsimm.pdf
https://indico.cern.ch/event/1712460/contributions/7254951/attachments/3340949/5987608/Lowest08Geometry_BsJpsimm.pdf

Mighty-Pixel: towards a lower cost

+ 0.8 (x10**cm'?s?) at point 8 ... and perform

* Mighty-Pixel: Pixel area can be reduced

area required for U2, without causing saturation and while maintaining the tracking performance
achieved by Blake

* Minimal configuration: ~0.7 m? at 0.8x103* pushes SciFi to its limits;
 usable only if tracking performance stays robust (tbc).

* Mighty-SciFi: pushed to its limits; no cost saving

2 clusters per 64ch could be safer
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https://indico.cern.ch/event/1724499/contributions/7253631/attachments/3336914/5979215/Lowest08Geometry_BsJpsimm.pdf
https://indico.cern.ch/event/1712460/contributions/7254951/attachments/3340949/5987608/Lowest08Geometry_BsJpsimm.pdf

Mighty-Pixel: towards a lower cost

2010_180
9000 sensors

180 modules/ % layer
0.72 m? per layer

5 layers

3.6 m?in total

~7 MCHF

30/09/2026

2416

10560 sensors

264 modules / % layer
0.85 m? per layer

5 layers

4.2 m?in total
~8MCHF

... and perform

If additional funding comes: possibility to enlarge the
pixel area: + 140 modules (~1.2 m? per layer)
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Mighty-Pixel: n acceptance
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https://indico.cern.ch/event/1342873/contributions/5830174/attachments/2814261/4912969/MRS_etaAcc_TrackingWorkshop.pdf

Mighty-Tracker: towards a lower cost

 Scenario cost saving (summary) o and pel‘form

Mighty-Pixel Estimated Cost | Saving (%)
(MCHF)

Scoping Document Low 1.0 10.8 2% netFELIX boards

Low 1.0 / 5-layers / 302010 ~9 19% Less/loss of redundancy

Lower 0.8 / 5-layer / 2416 ~8 28%

Lower 0.8 / 5-layer / 2010-180 37% Tracking performances to be validated
N e o I

(MCHF)

Scoping Document Low 1.0 16.6 5% netFELIX boards

Scenario A: no LN2 cooling ~14 19% Higher noise

Scenario Bx: A+ reuse parts of SciFi ~12.5-11 28-37% Commissioning period reduced, extra FT

* You get what you pay for.
* The fall in the number of human resources needs to be addressed.
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Backup
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