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Abstract


Recreating the output of the signal amplifier box was the initial focus.  In order to recreate the results provided, it was necessary to address the configuration of the amplifier circuit.  After numerous observations, an amplification of the original input was observed, but the output contained a significant amount of noise; however, the noise was reduced with the rewiring of the amplifier.  
The next step was improving and finishing the construction of the GEM detector, focusing on minimizing the pressure output from the GEM box and constructing the desired and necessary connections.  Multiple pressure tests and “leak” tests were conducted in order to determine how to minimize the problem of pressure loss.  Necessary connection sites on the GEM box were glued, and pressure loss was decreased by about a factor of 10 kPa per 40 minutes.  The remaining pressure loss is assumed to be the result of leakage from the valve connecting to the pressure source (and is a minimal loss). 
With measurements of the lengths between each foil, the top foil and readout, and the bottom foil and drift cathode, expected output potential is calculable, and the electric fields between are determinable, as well.  The output voltages at each GEM position were measured at various input voltages via the high voltage (HV) box, with the maximum input voltage taken at 11.0v because of sparking.  From the measured outputs, it has been determined that the lengths between the foils, the top foil and readout, and the bottom foil and drift cathode may need to be reduced.
Recreating the Signal Output

Reconstruction of the signal amplifier box was necessary for proper functioning.  When first using the amplifier, a large amount of noise was generated on the signal output.  Referring to the IO1195-1-REVA circuit diagram in the GEM folder, the circuit was assembled accordingly and some soldering work was redone in order to fix some overlapping causing the aforementioned problem.  A new output and test input were also added to the box as well as two new B/C feed-throughs.  Some signal output was generated, but due to a lack of necessary equipment, the image of the reading was not captured.   
Constructing the GEM Box


To improve the box, multiple pressure tests were taken (which are all listed in the lab book).  After performing a “leak” test with a Leak Hunter, it was found that there was a large amount of pressure leakage found around “site 5” of the box (which is a connection area).  After this reading was taken, the connections on the box were all glued to prevent air-escape, and the box lid was secured with several clamps.  Approximately 24 hours before the gluing, a pressure test was taken (see attachment Gas System Testing (Before Gluing)).  Another test was taken approximately 24 hours after the gluing (see attachment Gas System Testing (After Gluing)).  The difference between the results of the two tests show a major improvement was achieved with the gluing approach.
Testing the High Voltage Box (connected to the GEM Box)


The HV box needed some initial work before its hookup to the GEM.  New connections were made, and a schematic was produced in order to better understand the layout of the HV circuit.  It was found that there were some unnecessary connections and resistors on the board, and a 51 Ω resistor found in the original schematic (located in the GEM folder) was removed.  The schematic of the final HV board is attached.  


After about three tests were performed, at an input of 0.675 volts, we observed about a 5v drop from the output of GEM3_ to the output of GEM3+, taken from the SHV connections on the GEM box.  We also observed a leakage current of 5 nA at the same input voltage.  At this point in testing, the HV box had not had the 51 Ω resistor removed.  We associated these results with the placement of the unnecessary resistor and the aforementioned pressure loss.  From there, the resistor was removed, and the box connections were glued.  

We began taking readings from the connections on the HV box at higher input voltages.  There is sparking, however, at around 11.0 volts.  The results (in the lab book) are an improvement from the previous readings, but the output should be larger.  

Conclusions

 General improvements in GEM construction have been made, but there are still some necessary changes that need to be made.  The next step is working on increasing the output voltages by decreasing the lengths between each foil, the top foil and readout, and the bottom foil and drift cathode.  
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Data

		Gas System Testing Before and After Gluing
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