Follow-up on anomalous wires with high tails.

This document was discussed on June 9 at the QC meeting where Anatoli, Harold, Serguei K. and Pauline were present. Ken had VC logging problems and only spoke to us briefly on the phone. Conclusions were accepted by all participants.

We have tried to follow-up on the problem of wires with high tails. The concern is that these wires could create discharges in the detector and we need to understand the problem. One wire was analyzed under EDX microscope and we found that the anomalous spot had a fingerprint on it. We thought of using two methods to clean the wire: 

1. apply reverse voltage

2. expose the module to X-ray with 3% oxygen added to the gaz.

Vassilis started the test on the weekend; Serguei and Chuck took over on Monday. Serguei, Harold, Anatoli, Vassilis and myself (Pauline) decided on the following tests to be done on module 1.35 which had at least six such spectra:

1. a first scan was done in May (data set #1) and Vassilis had an initial list of 6 wires for module 1.35 with high tails. Anew list now contains more (list #1).

2. apply reverse voltage only on the handful of wires initially caught by Vassilis.

3. take a full scan of the whole module in Ar-CO2 at 1230 V (normal settings): data set #2.

4. take a full scan of the whole module in Ar-CO2-O2 (3% O2) at 1270 V: data set #3
5. expose one area of the module Z=36 +/- 2 to X-ray with 1590V on the module and all wires grounded for 21 hours with Ar-CO2-O2 (3% O2) in the straws

6. rescan the module in Ar-CO2 as in step 3 – this is data set #4

7. rescan the module in Ar-CO2-O2 as in step 4 – this is data set #5

Attached is a spreadsheet containing the data collected so far: there are several separate sheets:

1. Combined list: gives the list of wires found by Vassilis having high tails. The first list is his initial list. This is the list Harold used to apply reverse voltage to only the group of wire having high tails. All other wires were left floating. He saw some cleaning effect taking place at +1350 V.  After about 1 hour, the overall current stabilized and there were less spikes and spikes of lesser intensity. The other lists there were obtained by Vassilis when looking for high tails using the full scan data from May (initial scan), the second scan after the reverse voltage to 6 wires (but there was also some HV conditioning done in between) both in binary and tertiary mixture. We don’t have the last data after X-ray exposure.

2. Reverse V: spectra for all wires where reverse voltage was applied. On the left is the data from data set #1 (May scan) and on the right column, spectra found in data set #2 (after reverse voltage but before irradiation). Both of these were taken in Ar-CO2. 

· Observation 1: all wires except #302 show a reduction of the overflow bin size after the reverse voltage.
· Observation 2: all wires in the irradiated zone (roughly Z=36 +/- 2) got worse after irradiation!
3. List #2: spectra for some wires found both on list #2 and #3: comparison of their spectra in Ar-CO2 and Ar-CO2-O2 (data set #2 and #3). These wires did not have reverse voltage applied and all spectra were taken before irradiation. 
· Observation: the overflow is greater in all cases.

4. List #3: New wires found in data set #3 with high tail from the data set #3 taken with Oxygen. 
· Observation: all these spectra look worse when taken with oxygen but all the wires already had some high tail, but probably not enough to make the cut for Vassilis’ list.

5. More from list #3: Spectra for some of the new wires that appeared on list #3. The data is from data set #1 on the left and data set 32 on the right, both taken in Ar-CO2. There was some HV conditioning done between data set #1 taken in May and data set #2 taken in June, all before irradiation. 

· Observation #1: all wires show some improvement. This could be due to the HV conditioning since these wires did not have reverse voltage.

· Observation #2: but the wire in the irradiation zone got worse.

Summary: 

1. Wires that had reverse voltage applied to them showed some improvement, but very minimal. It could be due in small changes in gain (see small shift in peak position) due to variations in atmospheric pressure for example.

2. The number of high tail spectra in O2 is larger than in binary mixture: but this could be due to running at a slightly higher gain (compare the peak positions in Ar-CO2 with Ar-CO2- O2).

3. HV conditioning could be the cause of the slight improvement seen between data set #1 and data set #2.

4. Wires in the irradiation zone all show deterioration. This could be a sign of aging.

Suggested new plan of action:

Serguei has redone a more thorough analysis and he finds about 100 affected wires in type 1 modules. So this seems to be too many wires to pull out. In Mar’s opinion, only CF4 can clean such deposits of finger print grease and we will need an initial cleaning session at commissioning time and better try it now on one module. Anatoli thinks that oxygen should be able to clean it but that the X-ray intensity is way too weak on the MGM. So here is what we have decided:

1. Module 1.35 will be sent to the aging setup and we will try to irradiate it there at LHC rates. The first zone will be irradiated near Z=36 and we will use the Ar-CO2- O2 mixture. There are 9 anomalous spectra within +/- 5 cm of this position. Only the wires under study will grounded.

2. The same module will then be flushed with Ar-CO2- CF4 mixture under LHC radiation. Only the wires under study will be grounded.

3. Then the module will be returned to the MGM for a normal scan.

