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INTRODUCTION: GAS TEST GRID HISTORY
1. Anode and gate tested with no surface treatments. 

2. Anode and gate sent to Advanced for passivation alone. 

➤ High rates of electron emission observed! 

➤ Caveat: Grids have not been sparked which is the usual early test. 

➤ Cursory observations of the wire surfaces after returning from Advanced & 
before testing show crusty regions and fibers. 

➤ Question: Are high rates due to different HV testing procedure or emission 
from debris on the wires? 

3. Clean the anode to see if this helps the rate. Leave the gate dirty to (a) have a 
dirty grid to test, (b) depend on new gas test gate to be properly and realistically 
cleaned & passivated at Astropak. 

➤ Passivated grids had been tested with reverse bias (“anode” grid as cathodic 
surface), so we can use this mode with previous data with a clean anode and 
dirty gate.
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ANODE CLEANING
➤ Inspect subset of wires before & after 

cleaning to estimate effect. 

➤ Ultrasonic set up in Phase II cleanroom. 

1. 30 minutes in heated bath (medium 
setting) with Alconox + DI water. 

2. 30 minutes in heated bath (medium 
setting) with DI water. 

3. Add DI water to tray to let loose fibers 
flow off the water surface. This treats the 
bath as a weir. 

4. Lift anode out when surface looks clear. 

5. Bag anode for transport to Building 33 
cleanroom. 

6. Low flow deionized N2 used to dry grid.
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Figure: Anode grid is placed in a tray within the 
ultrasonic cleaner in the cleanroom. DI water 
added to the tray spills over into the main bath 
visibly removing some debris from the water 
surface. Grid is removed from the tray once the 
surface is visibly clear.



BEFORE CLEANING: FIBERS

➤ 14 fibers observed on 20 wires (9 observed on wires 1-14).
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AFTER CLEANING: FIBERS

➤ 3 fibers seen in wires 1-14.
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Long fiber 
extends over 3 
“screens.” 
Showing 
beginning and 
end of fiber.



BEFORE CLEANING: CRUSTY REGION

➤ 92 crusty regions in wires 6-14
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AFTER CLEANING: CRUSTY REGION

➤ 83 crusty regions counted in wires 6-14.
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AFTER CLEANING: CRUSTY REGION ON UNDERSIDE OF WIRES

➤ 104 intersections on 2 long wires —> no crust 

➤ Grid was submerged in the passivation bath at Advanced right-side up.  

➤ Presumably lifting it out of the bath deposited debris on the top surface. The underside has 
remained mostly clean.
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SUMMARY
➤ Advanced’s passivation bath left debris, crust, fibers on the wires. 

➤ Solution: Passivate in a cleanroom environment at Astropak. 

➤ Cleaning in an ultrasonic bath reduced the number of fibers on the wires, 
but had very little effect (~10% reduction) on the number of crusty 
regions. 

➤ The location of crusty regions on only the intersections of the top surface 
of the wires indicates debris may have been deposited during the 
cleaning/handling process. 
➤ Not seen on the Phase I grids sent to Advanced. Maybe a different bath was used 

or someone previously using the bath left debris. 

➤ Plan: Weave a new gas test gate grid and send to Astropak for 
passivation. 
➤ Expect less debris as grid will only see cleanroom environments.
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EXTRA SLIDES
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BEFORE CLEANING: BLOBS

➤ Matter which looks separate from possible surface defects. 

➤ Counting sizable objects. 

➤ Rightmost photo shows a “speck” which are not typically counted.
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BEFORE CLEANING: NOTES
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AFTER CLEANING: NOTES
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