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CLD Detector Layout

General purpose detector for Particle Flow reconstruction [1, 2]

▶ Steel–Scintillator HCal
with 3 cm cell-size

▶ Silicon–Tungsten ECal
with 5 mm cell-size

▶ Silicon Tracker, mostly
50 µm pitch strips

▶ Vertex Detector with
25 µm pixels
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Software, Simulation, Performance

▶ Provide advice and support for using the currently available detector model or to implement
updated detector models

▶ Provide simulation samples with single-particle guns, and maintaining them for every new
version of the geometry
▶ Hosted on ANL web-space for anonymous access:

https://atlaswww.hep.anl.gov/hepsim/index.php

▶ Validate resolutions and efficiencies using single particles, and run such tests on every new
major version.

▶ Re-tune Delphes fast simulations to reflect the full simulation studies.

GitHub repositories for code, questions, bug reports:
▶ Reconstruction: https://github.com/key4hep/CLDConfig
▶ Detector model: https://github.com/key4hep/k4geo
▶ Or specific packages under https://github.com/key4hep

Many interesting studies using CLD full simulation presented in the software session.
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Vertex Detector

▶ The FCC-SEED (Snail shape vErtEx Detector [3]) is going to be implemented into the CLD
concept (left, middle)

▶ Updated material estimates could be done for existing layout (right), which might be easier
to validate with current tracking software

The project is therefore structured into 4 main activities, with the ultimate goal being the con-
struction of a demonstrator of the first layer of a vertex detector for FCCee.

• Development of new sensor. The project aims to achieve 3-micron spatial resolution for the
Higgs factory vertex detector. It uses an asynchronous read-out system with a Fixed Priority
Tree Arbiter for better power and bandwidth efficiency. This new design, along with moderate
charge sharing and non-binary charge encoding, allows decoupling pixel pitch from resolution.

• Feasibility of bending sensors . The integration and mechanical designs will be developed
around bent sensors for the most internal layers. Such activities covers for the bending of the
sensors, the design and test of mechanical structures, as well as air or micro-channel cooling.

• Sensor testing . Testing is crucial for the new detector’s design. The Data Acquisition system
(DAQ) should be set up for both lab and beam testing. Bench and beam tests will characterize
bent sensors, integration strategies, and connectivity, with additional tests after irradiation at the
expected FCCee fluence. Data analysis will guide design validation and corrections, supported
by physicists and system-test engineers.

• Simulations . Simulation is a key tool to tests various design choices and evaluate their impact.
First the sensor responses needs to be simulated, based on test results, in order to allow to
simulate detector performances for multiple sensors placed following specific geometries. Fed
into a full geant4 simulation of a collision, the tracking, vertexing and physics performances
should be estimated for various choices of geometries or sensor designs.

It is of utmost importance to cover all these topics coherently. The activities are inter-connected and
should be treated in a coherent way. This is the reason why a global project, covering all the essential
aspects of a vertex detector design for FCCee, is absolutely needed. a more detailed plan is described
in [6]. This EoI has to be extended to new collaborators targeting a VTX for FCCee. Partnerships
will be developed (also through DRDs) and synergies with mid-term projects will be exploited

Figure 1: Single sided layer or double sided layer options for the SEED concept. (beam pipe in blue,
sensitive area of the sensor in brown, chip periphery in yellow)
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Main Tracker

▶ For near term we will use the current detector description based on ALICE ITS technology
for geometry optimization and performance studies

▶ Some EoIs covering related R&D [4, 5]
▶ Information exchange and discussions on status and directions at BNL Tracker workshop

(C. Paus’ talk)
▶ Interested parties to perform silicon-system-level studies are very welcome as the majority

of this community is still busy on HL-LHC upgrades
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ECal

▶ Can benefit from Silicon–Tungsten ECal work covered by separate EoI [6]
▶ Progress and planning shown in V. Boudry’s talk
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HCal

▶ SiPM-Tile EoI covering the needs [7]
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ARC: Rich-Detector

▶ Option available as separate detector
model.

▶ See also presentation by Serena Pezzulo
from Tuesday: Status of the ARC.
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TDAQ

▶ Trigger and DAQ needs covered by separate EoI [8].
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MDI

▶ Rely on common effort.
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Summary

▶ CLD detector model studies in full simulation for many years
▶ Many opportunities to get involved at the core level of the detector
▶ Synergy with many EoIs
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Thank you for your attention!
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