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Low momentum PID at High B-field

(“Mostly Silicon” Tracker with a PID layer)
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Low Momentum PID
u High magnetic field curls low(er) momentum particles.


u Option #1:  We don’t care about them.  (bad option)


u Option #2:  Lower the B-field for “special runs”.  (poor option)


u Option #3:  PID on these particles BEFORE they curl up.

Mostly



GridPIX Overview

u Ultimate dE/dx device.


u Avalanche grid in front of 55 x 55 µm2 pixels.


u >90% efficiency for single electrons (Polya NOT exponential).


u Goal:


u Enough diffusion to get every electron into a different hole.


u Count electrons one-by-one.


u Three generations of development and continuing.


u Large area is VERY expensive, but this proposal is small area.


u Careful:  ~3kW of power must be removed.

Pros:

• Known/Proven Technology

• Active further development (Bonn)


• Best possible (~count each electron)


• Affordable for a small area

• High resolution tracking


• Also loves outer MPGDs!

• Low mass in electron arm

• Continuous (aka streaming) readout


Cons:

• 3 kW of power.

• Must find a low pass way to handle.

• Services “bulky” (compared to just Si)


• Gas

• HV membrane

• Cooling

• DC power lines (3kV goes in too)
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3D  e-by-e tracking



A Little Geometry

u  active area.  


u 100cm/1.4cm = 71.4….call it 72 chips x 72 chips (but must eliminate holes)


u Rough number of actual chips:  

55 𝜇𝑚  × 256 = 1.4 𝑐𝑚

𝜋(502 − 252)
1.42

= 3,005 𝑐h𝑖𝑝𝑠     
𝜋(502 − 202)

1.42
= 3,366 𝑐h𝑖𝑝𝑠

https://indico.cern.ch/event/581417/contributions/2522462/attachments/1465797/2265982/GridPix_TP3.pdf

https://indico.cern.ch/event/581417/contributions/2522462/attachments/1465797/2265982/GridPix_TP3.pdf


TimePIX4 is more Promising for EIC

u Model 4 replaces wires bond with bump bond (improves active area).


u 93.7% à 99.5% active area.


u DAQ interface by Through-Silicon-Vias (TSV).



First Simulations

u A starting Geometry.


u Primary ionization from Garfield


u GridPIX response from Jochen, Michael Lupberger (RD51)


u Geometry from Sanghwa


u Parallel Efforts


u Standalone and GEANT – made correct

1 meter

50 cm

20 cm

5 mil Kapton with ½ oz copper

2cm x 2cm C-fiber box with 2 mm walls (Hollow)

T2K Gas

1 mm kapton

0.063 inch FR4

Ionization Stats:

• 95% Ar approx. as 100% Ar

• Avg:  23 primary/cm; 94 total/cm


• Best case dE/dx ~4%

• Worst case:  dE/dx ~7%


• NOTE:  

• Life is easy at low p

Less than 1 GeV/c


