PID wiki pages have been added for GridPix details now:
(More information will also be incorporated soon)

https://wiki.bnl.gov/athena/index.php/GridPix
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GridPIX [ediy

GridPIX refers to a specialized version of the TimePIX chip that has been optimized for superb tracking and optimal dE/dx measurements by replacing the detection plane of a gas detector
(e.g. a TPC) with a Silicon-based readout. Because the primary ionization in a gas is to small to overcome noise, even in a highly-segmented silicon detector, amplification is introduced by

» DAQ a grid placed above the silicon pixels operating in microMEGAS-style avalanche mode. This operation mode not only gives the required gain (~2000X), but also due to the high field ratio
minimizes ion back flow.

) Physics

) Integration

» Software
» EIC Project Contacts [edit]

¢ Prakhar Garg (hardware, detector integration)
» Tools

« Sanghwa Park (software)
« Jochen Kaminsky (GridPIX technology)

Documentation [edit]

There are three implementations of the GridPIX anticipated during the initial ATHENA simulation tasks. These three are described here:

Minimal Inner GridPIX

This implementation emphasizes the dE/dx capability of the GridPIX as well as the pattern recognition.

It is placed between the central silicon layer and the outer silicon layer.

This length is more than enough to address positive PID for particles below the DIRC Kaon threshold.
Maximal Inner GridPIX

This implementation adds contributions to momentum resolution be replacing the middle or "sagitta" layer of the silicon.

It serves primarily as a means to make a resolution comparison of GrixPIX and pure silicon tracking.
Outer GridPIX

This device is implemented between the outermost silicon layer and the DIRC.

It is simulated to deduce performance of a dE/dx-based PID in the relativistic rise region.

It has the possibility to extend barrel-PID of ATHENA beyond the 6 GeV limit of the DIRC.

Description [edit]

All GridPIX implementations have a similar structure that can be described as these basic components:

High Voltage Membrane
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High Voltage Membrane

A high potential is applied to the electron-going end of the gas vessel.

No readout is located here to minimize thickness at this end.

Field Cage

The field cage provides a potential gradient via a series of potential stripes.
The technology is presumed to be derived from the sPHENIX TPC.
This yields a radiation length of below 1% for the inner devices and 1.25% for the outer device (SPHENIX has 1.25%)

Specs [edit]

(in preparation)

Detector [edit]

Item Minimal Inner | Maximal Inner | Outer
eta coverage | +/-1.1 +-1.1 +-1.1
Inner Radius | 6.2cm 23.7cm 39 cm
Outer Radius | 37 cm 37 cm 100 cm

Volume 250 liters 420 liters 5900 liters
Gas Flow 0.7 Ipm 1.2 Ipm 16 Ipm

Gas T2K T2K T2K

Technology TimePIX3 TimePIX3 TimePIX4
Number of Chips 904 1768 4750

Idle Power 0.68 kW 1.33 kW 7.12 kW
Maximum Power  2.71 kW 5.30 kW 28.5 kW

Materials [edit]

« High Voltage Membrane: Nomex Honeycomb (5 mm) & FR2 (10 mils)
» Field Cage: C-fiber sheet, Nomex honeycomb, Cu-Kapton circuit cards
» Detection Plane: C-fiber/rohacell rings, GridPIX, FR4 mounting board, FPGA, GapPad, Liquid-Cooled Ring

Services [edit]
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