Improvement Of The Measurement Of The Resistance Of A G10 Plate.

Abstract:
In order to improve our measurements of the resistance of a G10 material a new experiment was proposed. The goal was to get a precise and concise measurement of the current flow using a picoameter, as we know that the G10 materials are highly resistive.

Procedure:
Previously we used a G10 plate with cooper strips on it and applied a high voltage to measure the current across the whole circuit. (Check previous report which can be found at the LArTPC document data base).  Our improvement upon this experiment was to increase the cross sectional area and to use a more sensible measurement device.
We used a G10 plate sandwiched between two thin cooper plates. The area of these plates was 378.56 cm² and the thickness of the plate was 0.63mm. (Fig.1)
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Fig1. Shows the scheme of the plates we used.
The diagram we followed was the following:
[image: ]
Fig 2. Shows the circuit
We first applied 1000 Volts to the cooper plates.  We conducted this preliminary test as the plates are so close to each other that we were afraid of having sparks.  When we tested this we saw no sparking, however, making us feel more confident with the edges of the plates. 
We then proceeded to apply different voltages to the cooper plates under room conditions. We did not exceed 350 V which was the maximum power that the picoameter could stand. The next table shows the experimental data:
Table 1. Under room conditions.
	Voltage(V)
	Current (Amp)

	0
	0

	50
	103 E-9

	75
	142 E-9 

	100
	188 E-9

	125
	170 E-9

	150
	220 E-9

	175
	260 E-9

	200
	320 E-9

	100
	98 E-9

	50
	37 E-9



The following shows a plot of the data:

So the estimated resistance is 600MΩ
And a resistivity of:
  





We then proceed to make the same test under cryogenic temperatures. 
Table 2. Under cryogenic conditions
	Voltage(V)
	Current (Amp)

	0
	0 ±10 E-12

	50
	0 ± 30 E-12

	75
	0 ± 50 E-12

	100
	0 ± 100 E-12

	125
	0 ± 40 E-12

	150
	0± 100 E-12

	175
	 0± 200 E-12

	200
	0 ± 100 E-12

	250
	0 ± 300 E-12

	300
	0 ± 100 E-12



The fact that we found such a big uncertainty allows us only to give an approximation to the resistance of the plate, which is approximately:

And a resistivity of:
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