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BES II Upgrade
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Mark III Vertex Chamber Rebuild

Initially it was thought that the straws and sense wires were 
intact, and only the high pressure endplate needed to be 
repaired. (Front-end electronics also had to be replaced.)

As delivered to CSU
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Vertex Chamber required a more extensive rebuild: 
feedthroughs (and straws and wires) had to be replaced.
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MDC II Feedthrough Design
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MDCII Feedthrough Timeline

 Fall/Winter 1993: Design finalized and molder 
selected.

 Spring 1994: Feedthroughs prototyped.
 Summer/Fall 1994: Feedthroughs produced in 

Colorado. (~52,000).
 1995: Feedthroughs and MDC II installed at IHEP.
 May 1996: Voltage applied to MDCII, then turned off 

for summer.
 October 1996: MDCII turned back on and run more or 

less continuously.
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After running for a few weeks:

 High current draw noticed on MDCII.
 Prototype chamber at IHEP also developed high 

current.
 Feedthroughs on HV at CSU showed similar behavior.
 Feedthroughs were checked for surface 

contamination (hexane wash and gas 
chromatograph). They were clean.

 Used and unused feedthroughs were returned to CSU 
for evaluation.

 Feedthroughs were examined in SEM.
 Samples were sent to DuPont for evaluation.
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Hexane Wash and
Gas Chromatograph

Energy Dispersive
Spectroscopy

In CrackOff Crack
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SEM images of outer surfaces of MDCII feedthroughs

Unused Feedthrough: ~1 micron cracks Used Feedthrough: ~10 micron cracks
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Used MDC II Feedthrough Damage
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Conclusion:

The molder adjusted temperatures in order to 
release parts from the mold and maintain 
mechanical tolerances.

The temperature settings he used were outside 
Dupont’s recommendation, and resulted in poorly 
crystallized Delrin.
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Conclusion continued:

The feedthroughs shrank with time, opening stress 
cracks, which enlarged in the high electric field of 
the endplates, degrading dielectric properties of 
the feedthroughs to the point of failure.

A split HV scheme was adopted at BES, dividing the 
voltage between the sense and field wires. 
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In the end:

China and US split funding for a replacement MDC.

Time, money, and data were lost, but hard work 
and excellent US/China cooperation solved the 
problems, and BES moved forward.


