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Experimental physics goals for a future Linear Collider create challenges for charged particle tracking, particularly in regard to momentum resolution, multi-track separation, and the precise and efficienct reconstruction of tracks at forward angles. 

Overview of Tracking Proposals

The tracking system at the Linear Collider will consist of both a central tracker and a forward tracking system.  The choice of technology for the central tracker remains open. The most mature candidates are a large-volume TPC, an axial drift chamber, and an all-silicon tracker.  The main criteria in selecting among these options will be the ability to achieve the needed momentum resolution, the ability to maintain performance in the presence of potentially large accelerator backgrounds, the ability to interface appropriately with a precision calorimeter, and cost.  Complete evaluation of the various technologies requires well-defined physics requirements, hardware development and, in order to assess efficiency and sensitivity to backgrounds, mature pattern recognition software.

Physics Simulation

Physics simulations have clarified many of the design goals for the LC detector, including the central tracker.  Studies of sparticle production and decay are needed to establish more quantitatively the physics requirements on momentum resolution, including for low momentum tracks (A).
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	Tracker simulation studies and alignment system R&D
	Keith Riles
	U Michigan


Silicon Central Trackers

Silicon central trackers have the advantage of compactness. Two groups plan to develop the design for a silicon strip detector.  One (A) will address pattern recognition in such a device. They will start by developing stand-alone pattern recognition in a CCD vertex detector, and then incorporate reconstruction algorithms for use with an axial-only silicon strip tracker.  Another group (B) will use simulations to optimize sensor readout (e.g., shaping time) and will develop a prototype readout chip.

The silicon drift detector is an attractive option because it is compact and offers 3-D space points, which should make pattern recognition more robust in the presence of background.  One project (C) will further develop this technology.  The group will continue developing the necessary simulation and reconstruction algorithms.  On the hardware side, they will work to increase wafer size, extend the drift length, reduce the channel count and bring the wafer thickness to 150 microns.  Finally, they plan to develop a CMOS-based front-end chip.

A “real-time” tracking device alignment system will be important at the Linear Collider, particularly for a low-mass, non-rigid silicon tracking system (A - listed in the section on Physics Simulation.)
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	Tracking Software Optimization for the Silicon Detector Option
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	R& D Towards a Low - Mass Silicon Strip Central Tracker for the LC
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	UC Santa Cruz
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	R&D towards a Silicon drift detector based main tracker for the NLC-SD option
	Rene Bellwied
	Wayne State U


TPC Central Tracker

A TPC would offer low mass and 3-D space points. A number of groups will work on TPC development.  Two intend to improve fabrication techniques for GEMs. One of these groups (A) will focus on photo-lithography and use simulation to optimize design.  A second group (B) will use prototype TPC’s with GEM and MicroMegas readout to explore resolution, segmentation, noise, ion feedback, etc. 

A novel alternative tracker is the Negative Ion TPC, whose hallmark is its very slow drift velocity.  One group (C) plans both to simulate the performance of such a tracker and to develop a prototype.
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	Fabrication, investigation and simulation of Gas Electron Multipliers for charged particle tracking 
	Peter Fisher
	MIT
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	Negative Ion TPC as the LC main tracker
	Giovanni Bonvicini
	Wayne State


Intermediate Trackers

One group (A) will pursue its studies of a fast scintillating fiber intermediate tracker.  The group will establish the effect on momentum resolution and the impact of being able to distinguish tracks produced in different NLC bunch crossings.  They will also study a prototype using cosmic rays.
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	Studies of the Use of Scinitillating Fibers for an Intermediate Tracker which Provides Precise Timing and Bunch Identification
	Rick Van Kooten
	Indiana U
Notre Dame


Forward Trackers

Forward tracking is more important at the Linear Collider than at previous e+e- machines because of the increased contributions of t-channel processes at the high center-of-mass energies.  Forward tracking is also important for differential luminosity measurement.  One group (B) will explore the use of straw tubes for forward tracking, and a second (C) will study the use of a GEM-based device.
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	Straw Tube Wire Chambers for Forward Tracking in the Linear Collider Detector
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	Lee Sawyer
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