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Abstract


This year the east and west drift chambers each had a broken wire.  The wires were removed through slits cut into the windows.  The slits were sealed with tape seams of the same sort as used for the main seam for the window.  Following this, both chambers were measured for leak-down rates.  These rates are compared to leak rates measured on other occasions.  

Procedure


The procedures used to make this measurement are identical to those that have been used and documented for all DC leak-down tests.  We fill the chamber to operating pressure, seal the input and output, and then observe the decrease in pressure due to leakage of the gas (50% of which is flammable ethane).


We have made one enhancement to the procedure that we intend to repeat for all future measurements.  In the past, we isolated the detector from the main gas system and made the measurements with externally connected devices.  We then had to reconnect the detector to the main system and check the reconnection with a sniffer.  This time we realized that the now complete DC/PC gas system has all the necessary elements (inlet and outlet valves, remote readout pressure gauge) for making the measurement without intrusion into the system.  In this way we avoid opening any existing seals, we avoid checks of later connections, we automatically get a database record of all measurements made through the standard gas system, and we can complete the tests without any entry into the hall.  We propose that all future measurements should be made in this manner.

East chamber


The east chamber internal pressure as a function of time is shown in the plot below:
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The measurements were made once per minute by the gas control system for a time period of one hour.  These measurements show that during this hour the detector pressure dropped by 1.2-1.3 mm Water.  During this time period, the external air pressure did not change according to the lab’s weather web site.  The precision of the web measurement to 0.1 hPa which is close to 1 mm of water.

West chamber


The west chamber internal pressure as a function of time is shown in the figure below:
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In this case the internal pressure dropped by 0.9-1.0 mm water.  During the collection of this data, the lab pressure measurement went from 1009.1 hPa to 1009.2 hPa, which is an increase of roughly 1.0 mm water.  Thus, the west detector leak-down rate is consistent with zero leak rate.

Comparison to Previous Measurements


In each measurement the leak rate was measured as well as the atmospheric pressure change.  Even for a leak-free chamber, an increase in the atmospheric pressure would appear to be a leak.  Likewise in decrease in the external atmospheric pressure would make it appear as though the chamber created gas (or underestimate the leak from a leaky detector)!


In the table below we summarize the leak-down rates measured since before the 2000 run.  We include both the measured loss in pressure and the “correction” due to atmospheric fluctuations.  The precision in the external pressure is of the same magnitude as the measurement itself simply due to the fact that our leaks are small.

	
	March 2000
	April 2001
	June 2001

	East
	1.40  (-2)
	1.20 (+0.3)
	1.2 (0)

	West
	1.14  (+0)
	1.0  (-1)
	0.9 (-1)


Please notice that the leak-down rates before and after opening the detector are the same and that they also agree with the result from last year.  We can thus conclude that the incursion into the DC did not change the overall leak rate to any measurable degree. 


Since the detector has a volume of 3 cubic meters, a leak-down rate of 1 mm of water would correspond to roughly 0.015 SCFH if the detector volume were constant.  It is not constant.  To determine this effect we followed the leak-down with a charge-up measurement.  At 7.5 SCFH we charged up the detector by 1 mm of water pressure (back to the beginning value) in 2 minutes.  This means that a leak-down rate of 1 mm of water per hour actually corresponds to ~0.25 SCFH of gas.  In the case of the DC, only 50% of the gas is flammable and each detector has thus measured less than 0.15 SCFH leak rate of flammable gas in all measurements to date.  No degradation in the quality of the seal has yet been seen.
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East Detector Leakdown Measurement

Time

Pressure (mm Water)



East

		

		18:09:43		5.04		1009

		18:10:43		5.08		1009

		18:11:43		5.00		1009

		18:12:43		5.12		1009

		18:13:43		5.14		1009

		18:14:43		4.95		1009

		18:15:43		4.96		1009

		18:16:43		5.01		1009

		18:17:43		5.04		1009

		18:18:43		5.08		1009

		18:19:43		4.96		1009

		18:20:43		4.96		1009

		18:21:43		4.93		1009

		18:22:43		5.07		1009

		18:23:43		4.70		1009

		18:24:43		4.97		1009

		18:25:43		4.62		1009

		18:26:43		4.81		1009

		18:27:43		4.74		1009

		18:28:43		4.91		1009

		18:29:43		4.83		1009

		18:30:43		4.68		1009

		18:31:43		4.74		1009

		18:32:43		4.83		1009

		18:33:43		4.69		1009

		18:34:43		4.63		1009

		18:35:43		4.63		1009

		18:36:43		4.61		1009

		18:37:43		4.45		1009

		18:38:43		4.67		1009

		18:39:43		4.54		1009

		18:40:43		4.49		1009

		18:41:43		4.50		1009

		18:42:43		4.55		1009

		18:43:43		4.26		1009

		18:44:43		4.28		1009

		18:45:43		4.38		1009

		18:46:43		4.44		1009

		18:47:43		4.28		1009

		18:48:43		4.14		1009

		18:49:43		4.20		1009

		18:50:43		4.19		1009

		18:51:43		4.21		1009

		18:52:43		4.29		1009

		18:53:43		4.22		1009

		18:54:43		4.05		1009

		18:55:43		4.09		1009

		18:56:43		4.20		1009

		18:57:43		4.10		1009

		18:58:43		3.94		1009

		18:59:43		4.01		1009

		19:00:43		4.17		1009

		19:01:43		3.90		1009

		19:02:43		3.65		1009

		19:03:43		4.02		1009

		19:04:43		4.02		1009

		19:05:43		3.85		1009

		19:06:43		3.71		1009

		19:07:43		3.61		1009

		19:08:43		3.73		1009

		Flow input set to 8 SCFH

		7:10:00		3.73

		7:14:00		5.68





East

		



East Detector Leakdown Measurement

Time

Pressure (mm Water)



West

		

		21:03:43		6.57		1009.1

		21:04:43		6.6

		21:05:43		6.5

		21:06:43		6.63

		21:07:43		6.37

		21:08:43		6.44

		21:09:43		6.55

		21:10:43		6.39

		21:11:43		6.46

		21:12:43		6.45

		21:13:43		6.33

		21:14:43		6.48

		21:15:43		6.3		1009.2

		21:16:43		6.61

		21:17:43		6.44

		21:18:43		6.61

		21:19:43		6.39

		21:20:43		6.3

		21:21:43		6.32

		21:22:43		6.1

		21:23:43		6.18

		21:24:43		6.09

		21:25:43		6.23

		21:26:43		6.25

		21:27:43		6.17

		21:28:43		6.12

		21:29:43		6.09

		21:30:43		6.13

		21:31:43		6.17

		21:32:43		6.18		1009.3		(single measurement)

		21:33:43		6.1

		21:34:43		6.05

		21:35:43		6.02		1009.2

		21:36:43		5.91

		21:37:43		6.01

		21:38:43		6.04

		21:39:43		5.74

		21:40:43		5.86

		21:41:43		6.11

		21:42:43		5.95

		21:43:43		5.77

		21:44:43		5.78

		21:45:43		5.7

		21:46:43		5.87

		21:47:43		5.74

		21:48:43		5.69

		21:49:43		5.6

		21:50:43		5.73

		21:51:43		5.71

		21:52:43		5.6

		21:53:43		5.81

		21:54:43		5.63

		21:55:43		5.67

		21:56:43		5.75

		21:57:43		5.56

		21:58:43		5.67

		21:59:43		5.72

		22:00:43		5.93

		22:01:43		5.7

		22:02:43		5.64

		Input Flow 7.5 SCFH

		10:03:00		5.64

		10:05:00		6.61





West
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West Detector Leakdown Measurement

Time

Pressure (mm Water)



East

		

		18:09:43		5.04		1009

		18:10:43		5.08		1009

		18:11:43		5.00		1009

		18:12:43		5.12		1009

		18:13:43		5.14		1009

		18:14:43		4.95		1009

		18:15:43		4.96		1009

		18:16:43		5.01		1009

		18:17:43		5.04		1009

		18:18:43		5.08		1009

		18:19:43		4.96		1009

		18:20:43		4.96		1009

		18:21:43		4.93		1009

		18:22:43		5.07		1009

		18:23:43		4.70		1009

		18:24:43		4.97		1009

		18:25:43		4.62		1009

		18:26:43		4.81		1009

		18:27:43		4.74		1009

		18:28:43		4.91		1009

		18:29:43		4.83		1009

		18:30:43		4.68		1009

		18:31:43		4.74		1009

		18:32:43		4.83		1009

		18:33:43		4.69		1009

		18:34:43		4.63		1009

		18:35:43		4.63		1009

		18:36:43		4.61		1009

		18:37:43		4.45		1009

		18:38:43		4.67		1009

		18:39:43		4.54		1009

		18:40:43		4.49		1009

		18:41:43		4.50		1009

		18:42:43		4.55		1009

		18:43:43		4.26		1009

		18:44:43		4.28		1009

		18:45:43		4.38		1009

		18:46:43		4.44		1009

		18:47:43		4.28		1009

		18:48:43		4.14		1009

		18:49:43		4.20		1009

		18:50:43		4.19		1009

		18:51:43		4.21		1009

		18:52:43		4.29		1009

		18:53:43		4.22		1009

		18:54:43		4.05		1009

		18:55:43		4.09		1009

		18:56:43		4.20		1009

		18:57:43		4.10		1009

		18:58:43		3.94		1009

		18:59:43		4.01		1009

		19:00:43		4.17		1009

		19:01:43		3.90		1009

		19:02:43		3.65		1009

		19:03:43		4.02		1009

		19:04:43		4.02		1009

		19:05:43		3.85		1009

		19:06:43		3.71		1009

		19:07:43		3.61		1009

		19:08:43		3.73		1009

		Flow input set to 8 SCFH

		7:10:00		3.73

		7:14:00		5.68





East

		



East Detector Leakdown Measurement

Time

Pressure (mm Water)



West

		

		21:03:43		6.57		1009.1

		21:04:43		6.6

		21:05:43		6.5

		21:06:43		6.63

		21:07:43		6.37

		21:08:43		6.44

		21:09:43		6.55

		21:10:43		6.39

		21:11:43		6.46

		21:12:43		6.45

		21:13:43		6.33

		21:14:43		6.48

		21:15:43		6.3		1009.2

		21:16:43		6.61

		21:17:43		6.44

		21:18:43		6.61

		21:19:43		6.39

		21:20:43		6.3

		21:21:43		6.32

		21:22:43		6.1

		21:23:43		6.18

		21:24:43		6.09

		21:25:43		6.23

		21:26:43		6.25

		21:27:43		6.17

		21:28:43		6.12

		21:29:43		6.09

		21:30:43		6.13

		21:31:43		6.17

		21:32:43		6.18		1009.3		(single measurement)

		21:33:43		6.1

		21:34:43		6.05

		21:35:43		6.02		1009.2

		21:36:43		5.91

		21:37:43		6.01

		21:38:43		6.04

		21:39:43		5.74

		21:40:43		5.86

		21:41:43		6.11

		21:42:43		5.95

		21:43:43		5.77

		21:44:43		5.78

		21:45:43		5.7

		21:46:43		5.87

		21:47:43		5.74

		21:48:43		5.69

		21:49:43		5.6

		21:50:43		5.73

		21:51:43		5.71

		21:52:43		5.6

		21:53:43		5.81

		21:54:43		5.63

		21:55:43		5.67

		21:56:43		5.75

		21:57:43		5.56

		21:58:43		5.67

		21:59:43		5.72

		22:00:43		5.93

		22:01:43		5.7

		22:02:43		5.64

		Input Flow 7.5 SCFH

		10:03:00		5.64

		10:05:00		6.61
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West Detector Leakdown Measurement

Time

Pressure (mm Water)
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