Note on Vertical Test Results of Cavity TE1ACC003

M. Ge, J. Ozelis, G. Wu
3/15/2010

Cavity TE1ACC003 is a single-cell Tesla-shape cavity manufactured by ACCEL. It most recently was used to study the potential for improving cavity performance by laser re-melting of defects. Before the current vertical test, the cavity was EP’d (20m), HPR’d and assembled/evacuated at the FNAL/ANL facility.

Following evacuation and leak check at ANL, the cavity was then sent to IB1 for 120 C baking for 48 hours. After baking it was mounted onto the test stand (top plate #1) along with another single-cell cavity (NR-4). Two bands of Cernox® sensors (as part of the FTS system) were attached to the equator of TE1ACC003. After RF cables and thermometry to monitor the cavity cooldown were attached, the cavity was then loaded into the VTS Dewar and a cooldown begun.  

The cavity was cooled down from 4K to 2K. Once the bath temperature reached 2.00K, Q0 measurements as a function of cavity field were then undertaken. First the cavity’s field probe was calibrated at field levels of about 3.3 MV/m, and yielded a value of 3.70 ± 0.03 x 1012 (Q2).  The decay measurements () used to calculate Q2 were within 0.5 % of each other, and the calculated values of Q2 were consistent to 0.7%. The input coupling was determined to be 7.6 x 109 (Q1) (overcoupled), and the cavity remained overcoupled throughout the test. Initial low-field Q0 was measured to be 2.33 x 1010 at gradients from 3 - 5 MV/m. Measurements of Q0 were performed as gradient was increased. The cavity reached a gradient of 40.2 MV/m where it quenched. At this field level, the cavity Q0 was 8.6 x 109. Subsequent to this quench, the cavity was quench limited to a gradient of 38.3 MV/m, with a Q0 there of 8.4 x 109 (see Figure 1). There was no indication of radiation above background; the cavity performance was FE-free. The slight decrease in cavity Q0’s measured after the initial quench at 40.2 MV/m may be due to either trapped flux or an artifact of re-calibration of the forward/reflected power correction factors (which will affect calculations of Q0 but not gradient), performed as the result of an observed slight discrepancy in Pf and Pr when off-resonance. 

Thermometry scans performed during the cavity quenches showed evidence of strong heating on sensor #2 of band#1 (located directly over the laser re-melted spot), up to 45K during quench (see Figure 2). Sensors #2 and #3 on Band 2 also showed responses, with sensor #2 reaching 8K and sensor #2 reaching 5K (see Figure 3). The locations of the sensors can be seen in the photo in Figure 4.




 Figure 1.) Q0 vs E run at 2K
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Figure 2.) Thermal response of sensor #2 on band 1, during quench at 38MV/m at 2.00K bath temperature.
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Figure 3.) Thermal response of sensors #2 and #3 on band 2, during quench at 38MV/m at 2.00K bath temperature.
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Figure 4.) Photo of TE1ACC003 showing locations of RTD sensors.
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Figure 5: Zoomed view of sensor temperature profile during one of the quenches.
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