Some Thoughts and Observations on Tevatron HV Separators Conditioning
1. Introduction 

After FY’05 start-up of the Tevatron we experienced many problems with separators. They cost us several (4-5) stores lost and required lengthy conditioning at 150 kV.

Process of conditioning at higher voltage was always helpful for decreasing sparking rate. A simple theory says (theory to be added) that the number of sparks should scale as 
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where A(E,S) is function of surface quality (number of imperfections, area) and electric field E, decay time ( is also function of E. 
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Fig.1: Conditioning at 150 kV, Dec.9-13 2004.
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Fig.2: Conditioning process: sparks in various seprators vs time at 150 kV 
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Fig.3: Total number of sparks during Dec.9 conditioning and exponential decay model fit.
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Fig.4: Condioning repeated on Dec.13
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Fig.5: Different conditioning curves for A47H separator and the rest of HV separators, Dec.13 data. 
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Fig.6: At the end of conditioning (Dec.13, 2004, 150kV) A47H power supply could not keep up the current.
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Fig.7: Cumulative plot of conditioning at 150 kV: total number of sparks in all HV separators vs time.
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Fig.8: Cumulative plot of conditioning at 150 kV and best fit with two exponential decays (for early stage and later stages of conditioning). 
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Fig.9: Conditioning at 150 kV: total number of sparks in all HV separators vs time and fit curve. 
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Fig.10: Conditioning at 150 kV with different polarities (C:B1HSP). 

The table below compares sparking rates under  various conditions:

	conditioning at 120 kV
	~1 spark/hr

	conditioning at 150 kV
	~330 sp/hr ( 6 sp/hr

	operations at 100-120kV Dec 2004
	~0.02-0.04 sp/hr

	operations at 105-120 kV

FY’04 (doc-1273)
	~0.002 sp/hr


Conclusions: 

1. Observed number of sparks during conditioning can be approximated by 
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At the beginning (first 2-3 hrs of conditioning) ( was about 1/5-2 hrs, after some 5 hrs ( increased to 9-12 hrs. At 150 kV, A is about 700-800, at 120 kV, A is some 10-20. 

2. After-shutdown-conditioning at 120 kV with average rate 1 spark/hr did not help (though it was hundreds of times the pre-shutdown rate)

3. 20 hours of conditioning at 150 kV resulted in spark rate reduction by a factor of about 50 (about 100 for all but A49H) .

4. Ramping voltage down to 0 and back to 150 kV did not affect the sparking rate. No strong effect of polarity on the sparking rate was observed. 

5.  B11V1 and , especially, A47H1M are found to be significantly different from other separators (higher sparking rates, etc). 

6. (thus, no good explanation left of why the sparking rates are 10-20 times higher than before shutdown except some screw-ups with few separators, e.g. B11V and A47H). 
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