Plans for Near Future RPC Tests
As of Feb 5, 2003

D. Underwood
Topics
Resistive Paint

Multipad with Different Distance/Capacitance to Ground

Reading off Ground vs HV sides

Different Gas for Avalanche

1 Gap vs 2 Gap RPC

Discriminators Instead of Slow Integration

Scintillator Hodoscope for Position/Crosstalk Measurements

Resistive Paint

I have tested over 50 paints and mixtures.

Only 2 or 3 look suitable for Low Crosstalk (over 1 Meg Ohm/Sq).

They happen to be Acrylic.

Many mixtures with varnish or solid additives are not stable over time.

(They appear to be fine over a day or two, but are quite different after a couple of weeks.)

Thickness control still just by brushing.

The Best so far:
1) Air Opaque Black mixed with about 2% Cadmium Green

 Used for the most successful test so far.

         Not yet set up to measure the small quantity of Green 
with adequate precision.
         Different Batches of Black have different Resistance.
2) StatGard From Descor
Either 1 Meg or 3 Meg Ohm/sq with no mixing.

Minimum order around $500  for 5 to 25 Gallons. (I got small samples)

Multipad studies with different Capacitance
 and Distance to Ground Plane

It is necessary to understand this if we want to use PC boards with the RPC in a thin gap in the Calorimeter.

Almost ready to compare 0.032 inch PC board 

Vs   0.2 inch air Plus 0.08 inch PC board
Reading off Ground Vs HV side

We have been reading off the Ground Side in Recent tests.

This avoids some risk from HV breakdown.

We need to understand effect of a ground pad near the HV plane as a signal return path.

Different Gas for Avalanche
We are using Streamer Gas

     Freon, Isobutane, 

We will try a gas known to be more suitable for Avalanche with SF6 in it.

1Gap vs 2 GAP RPC

We have already run RPCs with 1 large Gap (x mm) and two small Gaps (0.65 mm)

Multi_gaps  reduce the growth of avalanches.

There is probably little influence on cross-talk, but we don’t know.

Discriminators Vs Slow Integration

Our motivation is that the recharge time may affect the cross talk and wrong sign signals.

For Multi-Pad readout so far we have used 5 u sec and 700 ns integration times.

For Single pad we have done some tests with amplifier and discriminator 

(with some shaping/integration on roughly 30 to 50 ns scale).
(Lei has shown results on Avalanche  vs streamer vs HV, and Efficiency)

It appears that the amplifier/discriminator threshold was equivalent to about 0.6 uA.

It appears that the PCOS wire chamber system has a minimum threshold around 0.6 uA.

With PCOS we should be able to read out our 64 pad plane.

There is some overhead in setting up hardware, readout triggering, and DAQ software.

Scintillator Hodoscope
We may be able to study the signals near pad boundaries using this.

Small hodoscopes of 1 cm triangular scintillators are being built.

We only have enough Hamamatsu  MAPMT to read out small areas if we use both x and y readout both above and below the RPC. (4 cm x 4 cm)   
We should be able to get about 1 mm rms resolution in each hodosope by using the ratio of light in adjacent overlapping scintillators. 

