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Fast timing for Future
Calorimeters

• Broad interest in the incorporation of 10-100ps timing capabilities in 
the next generation of calorimeters for particle colliders

• Could be an interesting opportunity to leverage our SLAC expertise 
in electronics, sensing, and simulation/physics/machine learning

• Three main applications
o Dedicated timing layers in front of the ECAl for ToF particle ID (synergetic with 

our current 4D tracking effort, but integrated with the calorimeter system)
o Improved particle flow reconstruction exploiting time profile of showers

• Timing layers within calorimeter
• Timing on every cell 

o Provide longitudinal segmentation in fiber calorimeter concepts (Dual Readout)
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Timing layers

• Hybrid segmented dual-readout 
calorimeter
o Two thin timing layers in front of EM 

Calorimeter
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Detection of high energy 
muons with sub-20 ps timing 
resolution using L(Y)SO 
crystals and SiPM readout 
[Benaglia, et. al.]

New perspectives on segmented crystal calorimeters for future colliders 
[Lucchini, et. al.]

Characterization of BNL and HPK AC-LGAD 
sensors with a 120 GeV proton beam [Heller, et. al.]

https://www.sciencedirect.com/science/article/pii/S016890021630393X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S016890021630393X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S016890021630393X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S016890021630393X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S016890021630393X?via%3Dihub
https://arxiv.org/abs/2008.00338
https://arxiv.org/abs/2008.00338
https://arxiv.org/abs/2201.07772
https://arxiv.org/abs/2201.07772


Calorimetry
• Performance of particle flow 

reconstruction depends on the 
ability to associate showers to 
particles
o Challenging when showers 

overlap in space 
• Precision timing information can 

help resolve close-by showers, 
exploiting the full space-time 
structure of showers, improving 
the jet energy resolution
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• Different approaches: 
o “Volume” (cell-level) timing 
o Dedicated timing cells
o Timing layers within the calorimeter

Precision timing for collider-experiment-based calorimetry [Chekanov, et. al.]

https://arxiv.org/abs/2203.07286


Calorimetry
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On the Use of Neural Networks for Energy Reconstruction in High-granularity Calorimeters [Akchurin, et. al.]

https://arxiv.org/abs/2107.10207


Calorimetry
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Time-assisted energy reconstruction in a highly-
granular hadronic calorimeter Christian [Graf, Simon]

On the Use of Neural Networks 
for Energy Reconstruction in 
High-granularity Calorimeters 
[Akchurin, et. al.]

CALICE SiPM-on-tile analog 
hadron calorimeter

(1ns)
(100ps)

https://arxiv.org/abs/2203.01317
https://arxiv.org/abs/2203.01317
https://arxiv.org/abs/2107.10207
https://arxiv.org/abs/2107.10207
https://arxiv.org/abs/2107.10207
https://arxiv.org/abs/2107.10207
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