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Cavity history
Single cell cavity TE1ACC004 received material removal of ~120 µm in Fermilab tumbling machine [[endnoteRef:1]]. The cavity then was electropolished and 40 µm surface material was removed. The cavity received another 20 µm electropolishing after it was hydrogen degassed at Jlab for 800 C 3 hours. The last RF test showed cavity quenched at 40.5 MV/m with no field emission. During the RF test, T-map showed 223 region on equator is where quench happened [[endnoteRef:2]].  Another different quench location (323) was identified when the cavity temperature was raised to 2.25 K. [1: . C. Cooper, private communication ]  [2: . J. Ozelis, Test Notes on Vertical Test Result of Cavity TE1ACC004 #01, to be distributed.] 

Overall surface quality
The cavity was briefly inspected before with Questar optical system. This inspection captures full optical map of cavity equator, iris and more. The images included here represent 8-mm on equator and 4-mm unless it is zoomed.
The geometric variation associated with equator E-beam weld was completely removed as shown in Figure 1. But the overall surface is considered inferior even compared to the traditionally Buffer Chemical Polishing treated cavities. There are many scratches most likely caused by tumbling media dragging through the niobium material such as that shown in Figure 2. They are mostly distributed on equator and irises and less so on sloped cavity walls. There are also many pits with their sizes ranging from several microns to tens of microns. Some of them resemble so-called “cat-eye” pits.  
[image: Q:\TD_SCRF\Cavity Imaging\Fermilab\single cell cavity\TE1ACC004\4th inspection_2010-01-29 by Kyoto\TE1ACC004_equator center_305.42.jpg]
Figure 1: Equatorial region shows the E-beam weld zone was smoothed out by tumbling action.
[image: ]
Figure 2: A scratch located on weld seam (zoomed view).
[image: Q:\TD_SCRF\Cavity Imaging\Fermilab\single cell cavity\TE1ACC004\4th inspection_2010-01-29 by Kyoto\TE1ACC004_equator other far_238.00.jpg]
Figure 3: The scratch near 223 quench region.
Quench locations
For the quench location 334, a large area scan showed nothing unusual compared to other cavity surfaces. For quench location 223, two features were noticeably large. One is the scratch as shown in Figure 3. The second one is the “cat-eye” pit in Figure 4. This “cat-eye” feature is located out of the heat affected zone.
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Figure 4: The “cat-eye” geometric feature near 223  quench region.
Iris features
The iris shows similar surface quality as seen in equator. Figure 5 shows a typical iris features. Figure 6 shows a scratch on the cavity wall near iris.
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Figure 5: Iris surface.
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Figure 6: A scratch near iris on the cavity wall.
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