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Establish a long-lasting and multi-directional knowledge exchange among experts (theorists, 
experimentalists, machine learning experts, etc) in:

https://www.cost.eu/actions/CA22130
V.M.M.CAIRO

Comprehensive Multiboson Experiment-Theory Action

https://www.cost.eu/actions/CA22130/
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UNFOLDING A NEW DIMENSION

ATLAS-TDR-031

ATLAS High Granularity Timing Detector CMS MIP Timing Detector

CMS-TDR-020

LGADs to cover the 
forward pseudorapidity region 2.4 < |𝜂| < 4.0

LGADs and crystals for hermetic coverage 
up to |𝜂| < 3.0

Addition of timing layers to HEP detectors growing area of interest
• At the LHC, main goal is pile-up mitigation

https://cds.cern.ch/record/2719855/files/ATLAS-TDR-031.pdf?version=2
https://cds.cern.ch/record/2667167
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4D TRACKING

HL-LHC Beyond Run 4 Electron-positron colliders Muon collider / hadron colliders

4D tracking for 
replacements/upgrades?

Timing layers for
flavour tagging, particle ID, 

and LLP searches

Beam-induced 
backgrounds (𝜇) and pile-

up suppression (ℎℎ)

2035 2040s 2050s and beyond

Next step in advancing technologies are real 4-dimensional silicon trackers 
with resolution of O(10	𝜇𝑚) & O(10	𝑝𝑠)

2203.13900 

• Interesting opportunities during HL-LHC and, in particular, for future energy frontier trackers

https://arxiv.org/abs/2203.13900
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4D TRACKING

HL-LHC Beyond Run 4 Electron-positron colliders Muon collider / hadron colliders

4D tracking for 
replacements/upgrades?

Timing layers for
flavour tagging, particle ID, 

and LLP searches

Beam-induced 
backgrounds (𝜇) and pile-

up suppression (ℎℎ)

2035 2040s 2050s and beyond

Next step in advancing technologies are real 4-dimensional silicon trackers 
with resolution of O(10	𝜇𝑚) & O(10	𝑝𝑠)

2203.13900 

• Interesting opportunities during HL-LHC and, in particular, for future energy frontier trackers

The topic offers great opportunity for cross-experiment 
developments of cutting-edge algorithms 

and 
COMETA provides a unique venue to pursue them

https://arxiv.org/abs/2203.13900
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Physics Cases 
with time-
assisted 

reconstruction

Higgs/ 
DiHiggs

Long-
lived 

particles

VBF 
Higgs to 
invisible

...

Particle 
Flow

Pileup 
suppression

V.M.M.CAIRO

VBS?
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Time-assisted 
reconstruction

Tracking

Vertexing

Flavour 
Tagging

Digitization

Material/ 
Layout

Trigger
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F. Cairo, From Conn(ll)ecting the dots

20.02.25 11


