Detector Requirements

Hadronic jets and jet pairs:

• excellent resolution for charged particles • calorimetry with high granularity • identification of b quarks, excellent vertexing

Lepton identification:

• excellent tracking resolution • excellent electromagnetic energy resolution • fine grain hadron calorimetry • muon identification

Missing energy and momentum: • excellent calorimetry • redundancy tracker-calorimeter • hermetic detector down to small angles wrt beam line • energy flow methodology

LEP Detectors vs LC Detectors

A Detector for TESLA

Detector layout described in Conceptual Design Report DESY 1997-048

Conceptual choices of detector technologies, optimisation in progress

Detector Schematics

• Superconducting detector magnet • Vertex detector for detection of long lived particles • Full solid angle spectrometer for charged particles • Sampling calorimeter for electromagnetic and hadronic showers • Small angle detector for luminosity measurement

Detector Magnet

CDR: Superconducting magnet, 3T field, 1300 MJ

Increase field to 4T Optimisation under study • implications on TESLA machine • stored energy 2500 MJ (cf. CMS) • more spiralling tracks, tracker occupancy, resolution

Strips vs Pixels

↑ Fraction of overlapping hits at R=2.5 cm

Double track resolution →

CCD Vertex Detector

Pioneered by SLD

Alternative: Active Pixel Detector

Pioneered by DELPHI

More interesting: Monolithic APS

Time Projection Chamber

Full 3D reconstruction, electronic bubble chamber

Momentum Resolution

Impact Parameter Resolution

Even at R=2.5cm: substantial extrapolation error

Shashlik or Tile Calorimeter

Sampling Calorimeter: Metal/Scintillator sandwich

Wave length shifter fibers for light transport to PM

Calorimeter Tower Structure

Granularity: 1^∘ × 1^∘ and fine sampling in ECAL, 2^∘ × 2^∘ and coarse sampling in HCAL

Towers almost pointing to IP

More interesting: SiW calorimeter

TDR Calorimeter Resolution

π^±:^σ_E =^{0.41√}_E + 0.04 Jet:^σ_E =^{0.57√}_E + 0.01

e^±:^σ_E =^{0.10√}_E + 0.01 CDR optimistic, more details coming

Muon Detector

Simple, large surface detector: Resistive Plate Chamber

Iron of magnet return yoke as absorber for showering particles

Instrumented Mask

Monitoring of luminosity by small angle Bhabha scattering e^+e^− → e^+e^−

Smallest possible angle: Detector inside beam pipe

System’s Aspect: Energy Flow

Subdetector performance is important, but what matters is how they work together

Pohl, Schreiber, DESY 99-030

Total detector better than the sum of its pieces

Installation Scheme

First round engineering study of support structure and installation scheme

Experimental hall and infrastructure comparable to current LEP experiments.

Trigger and Readout Scheme