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Charge From C3 Workshop Organizers

Future Colliders Workshop: C3 R&D, 17 May 2022 – p.2/16



Physics Goals, Beam Constraints, Detector Performance

SiD parameters based on the Detailed Baseline Design (DBD, arXiv:1306.6329) from 2013, to be

updated (figure based on Markus Klute, AWLC2020 slide).
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GuineaPig: Generator of Unwanted Interactions for Numerical...Interfaced to Geant

Beamstrahlung pairs for ILC250 beam parameters impact vertex detector and forward calorimeter.
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CAIN: Beam-Beam Interactions e
+

e
−

γ (C. Vernieri)
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MuCarlo: Muons From Beam Interaction with BDS

Future Colliders Workshop: C3 R&D, 17 May 2022 – p.6/16



Whizard: W, HIggs, Z And Respective Decays (1)

Whizard is meant (here) to do background γγ → qq̄ but it is full suite physics process generator.
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Whizard: W, HIggs, Z And Respective Decays (2)

Example script for physics event generation with Pythia6 for Z and H decay and hadronization.
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DD4Hep: Detector Description Interface to Geant4

Compact detector description functionality allows detector specification with simple XML scripting.
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SiD Detailed Baseline Design (arXiv:2110.09965)

Vertex Detector

Tracker

Barrel Parameters

Calorimetry: ECal and HCal
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Updated SiD Design (arXiv:2110.09965)

� SiD was designed to take advantage

of the particle flow technique. This

requires the calorimetery to be placed

inside the solenoid.

� The vertex detector, tracker and

electromagnetic calorimeter (ECal)

use silicon strips and pixels.

� The use of Monolithic Active Pixels

(MAPS) for improved performance and

reduced cost is now under

investigation.

� The updated hadronic calorimeter

(HCal) now uses scintillator rather than

RPCs, and the readout is now analog

rather than digital.

� The iron yoke is now dodecahedral

rather than octahedral, and the

barrel/endcap interface is now at 30

degrees rather than vertical.
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SiD Vertex Detector and Beampipe in the DBD

ILC TDR Volume 4. The beampipe paragraph is almost identical to that in the SiD LoI.
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SiD Beampipe: Compact XML Description
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SiD Vertex Detector Design

DBD vertex detector design. From the ILCD TDR Volume 4 (arXiv:2110.09965.)

� The goals include hit resolution better the 5 µm in the barrel, less the 0.3% radiation lengths

per layer, less then 130 µW/mm2 in the barrel, and single bunch time resolution.

� These goals motivate five layers instrumented with silicon pixels in the barrel, eight silicon

disks, and an additional six silicon disks at large z to provide hermeticity to cos θ ≈ 0.984.

� Plans: optimize pixel size for MAPS vertex detector a. Investigate mechanical support

structures, cooling and stability, and alignment studies.

a
Vertex detector MAPS is a longterm wish (or dream). See Nick Sinev’s parallel talk on “

Chronopixel Silicon CMOS Sensor Development for the ILC “.
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SiD Vertex Detector: Compact XML Description
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Summary and Conclusion

� The hardware for a C3 detector along the beamline must take into account beam-induced

backgrounds in its design.

� The beampipe, vertex detector, and forward calorimetry must be designed to avoid radiation

damage and high occupancy.

� Tools to generate these backgrounds are available and have been in use for SiD studies:

� GuineaPig for pairs from beamstrahlung, and CAIN for beam-beam interactions.

� MuCarlo for muons from beam interactions with the beam delivery system.

� Fluka for neutrons from the beam dumps.

� Whizard for low pT hadrons from γγ → qq̄.

� Compact DD4Hep detector descriptions provide an simple XML interface to Geant4.

� A re-optimization for C3 beam parameters should be straightforward, and SiD provides a

convenient baseline.

� An SiD-like detector for C3 may incorporate completely new features like subdetectors for

particle identification.

� An SiD-like detector may also include new MAPS technology for ECal, Tracker, and Vertex

Detectors.
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