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consisting of 50 wires will be ganged into 5 channels of 10 wires each, and will collectively help reject

events too close to the edges of the MWPC. The inner 150 wires will be ganged as 15 channels of

10 wires each, defining the bulk fiducial region. This will make for a total of 40 channels for the

bulk MWPC. Note that repeating wire-gang patterns will produce degenerate solutions in position

reconstruction. Thus BetaCage wire gangs will contain randomized sets of non-adjacent wires.

Therefore, the BetaCage will have a total of 48 channels of signal readout.

2.2.2.2 MWPC electrostatics

It is possible to write down analytically the electric potential function for an MWPC with parallel

wires because the problem can be reduced to 2 dimensions. BetaCage MWPCs have perpendicular

wire planes, making it complicated to write down an analytical solution in 3 dimensions. Therefore,

I used COMSOL Multiphysics software to simulate the electrostatics of BetaCage MWPCs. I first

used the symmetry of repeating unit cells to downsize the scope of the numerical solver. I define

mirror boundary conditions on four sides of the cell and obtain the field configuration shown in

figure 2.3 for the bulk MWPC. The solution roughly agrees with an analytic treatment where the

cathode wire planes are approximated as plates [17] and with a numerical solution by Bob Nelson

using GARFIELD [18].

Figure 2.3: Electric equipotentials (V) for a unit cell of the bulk MWPC. The spatial axis scale is
in units of µm. The two cathode wires are held at 2100 V and the anode wire is held at 4028 V.

We also need to obtain a couple of components of the MWPC capacitance matrix in order

to compute the charge density and hence the gain at an anode wire in section 2.5 — the self-

capactiance of the anode wire, and its cross-capacitance with all other electrodes. Since anode and

cathode wires are set at di↵erent voltages, I separated the cross-capacitance term into an anode and


