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Abstract

Furnace Caps

o Contamination from doping furnace can adversely affect

the performance of SRF cavities.

o Furnace caps have been developed and used to prevent

deposition on the interior surface of SRF cavities.

o Surface characterization was performed to determine

the effectiveness of the furnace caps and to identify

possible surface contaminants.

SEM/ EBSD

XPS

Conclusions

Acknowledgments
o The authors would like to thank R. McAlister Council-

Troche for contributing to this work.

o Installation of furnace caps appear to be an effective 

measure to inhibit metallic contamination as well as to 

prevent carbon uptake.

oContamination causes inconsistent nitride growth which are 

loosely correlated to grain orientation

oXPS could detect Sn contamination but should only be 

used as a screening tool.

oSIMS confirmed the presence of Sn and also detected Ti.

oDepth profiles show contamination caused a decrease of

nitrogen uptake but an increase in carbon diffusion.
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o Porous niobium caps are

attached to the ends of 9-

cell cavities to prevent

line-of-sight contamination

from metallic sources in a

furnace.

o Caps are attached with

molybdenum hardware.

o SEM inspection showed inconsistent nitride coverage

from grain to grain; a result from surface contamination.

o EBSD analysis showed the grains near the [111] and

[001] zone axes were most resistant to nitride depletion.

However, more statistics are needed to determine a true

correlation.

o XPS survey scans showed the presence of Sn on

samples exposed to the furnace environment.

o The Sn signal was noted to be near the detection limit;

therefore, alternate sources of detection were needed to

confirm its existence .
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o Specimens unprotected by

the furnace caps were found

to have Sn and small

amounts of Ti on the surface.

o An increase in carbon was

also noted.

o Depth profiles showed

contaminated samples had

an increase in carbon uptake

and a reduction in baseline

nitrogen concentration.
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