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Introduction

On the request of Roxanne and Teppei I attempted to measure Liquid Argon Bubbling around the type of resistors that are to be used in the MicroBooNE TPC drift field cage.
These are   1000 Mohm Resistors, blue, size  1” x ¼” x 1/16”, Ohmite 104E.

In the test I used five of those resistors,  connected in parallel, and installed on both sides of a single-clad , 1/16” thick, G10 board,.

I wanted them arrayed at various angles to see if it mattered.

The test board is shown in the following pictures:
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The assembly was put into an approximately 9” diameter cryostat .

The cryostat was filled  with LAr to about an inch above the highest resistor.

It was bit difficult to see exactly what was going on, because LAr has almost always surface waves that distort the view.

Observations

1. The cryostat was not perfect; bubbles were produced, but deflected to the periphery by the G10 floor piece on which the test structure was mounted.
2. There were abundant small bubbles generated (with no voltage on the resistors),  mostly at the edges of the vertical G10.  

3. Nucleated boiling was also observed elsewhere, but hrd to locate.  Some seemed to come from resistor leads, others from the weight (nut) at the bottom.

4. I turned the voltage up to a maximum of 4 kV, limited (probably) by breakdown across a narrow insulating groove on the board.
The normal voltage is 500 volts, (250 micro watt per resistor).

At  4 kV the power is 16 mW per resistor.

There may have been a slight increase in bubble activity, but small compared to the ongoing nucleated boiling.

Conclusion

We see no clear evidence for power-induced boiling around the MicroBooNE voltage divider resistors, even at 64-fold higher power.

Nucleated boiling is a concern and deserves more study.

Comments and suggestions are welcome.

