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New performance domain 

The door has opened 
to new 

opportunities. 
 

New interesting 
challenges have 

appeared for 
exploiting these 

opportunities with 
high Q0. 

C. Reece 



HIGH Q0 SCHEDULE
2014-01-20
M. Ross, SLAC

Y
M J J F F M M A A M M J J J J J A A S S O O N N
D 13 27 10 24 10 24 07 21 05 19 02 16 30 14 28 11 25 08 22 06 20 03 17

1. N-treatment process optimization with single-cell cavities 8 3 6 8 ◊
2. 9-cell cavity treatments and vertical tests 8 1 2 3 4 5 6 7 8 ◊
3. Dress 9 cell cavities for HTS complete ◊
4. HTS tests (Fermilab) 3 1 2 3 ◊
5. Final FY 2014 report submitted ◊

 
1. Begin single cell cavity fab 6 ◊
2. Cavity set complete ◊
3. Single cell parametric study 18 3 6 9 12 15 18 ◊
4. Production protocol  ready for application to 9-cells ◊
5. Nine cell production processing 6 1 2 3 4 5 6 ◊
6. Final report submitted ◊

1.  Single cell tests - initial 10 2 4 6 8 10 ◊
2.  Single cell tests - final 8 3 5 8 ◊
3.  Nine cell - initial process 4 2 4
4.  Nine cell - secondary process 2 2
5.  HTC Tests (Cornell) 3 1 2 3
6.  Final report submitted ◊

Fermilab

Cornell

2014

Num. Tests

Num. Tests / Cavities

Num. Tests 

Jlab

15 tests completed 
September 1, 2014



TTC High Q Working Group 

What Has Been Learned toward High Q0? 
Subtle near-surface material details matter a lot 

High temperature diffusion doping can lower Rresidual and R“BCS”   
The best surfaces show decreasing Rs to ~5 nohms @80 mT, 2 K, 1.3 GHz  

Magnetic flux must be carefully managed 
Cavity Q performance is easily limited by extrinsic effects that yield frozen-in flux that  

“Magnetic hygiene” standards must improve or be actively corrected 
Fixture hardware, instrumentation connectors, etc. non-magnetic, low permeability 

Temperature gradient across cavity during Tc transition is very helpful for 
expelling residual flux. (“Fast” is but a means of creating gradient.) 
Asymmetric temperature gradient across cavity assembly with dissimilar 
metals during Tc transition may generate currents, large B-field, and frozen 
flux. 
Cavity quench presents opportunity for flux entry – and Q degradation 
N-doped material appears to trap available flux more readily than non-
doped material. 

Higher doping appears correlated with lower cavity quench fields. 
 
 

C. Reece 



TTC High Q Working Group 

What Has Been Learned toward High Q0? 
Temperature gradient across cavity during Tc transition is very helpful 
for expelling residual flux. (“Fast” is a means) FNAL VTS tests 

 

 
N-doped bare 9-cell Slow cooling leads to 

strong deterioration 
of Q0 

Oct, 2013 

A. Romanenko et al. J. Appl. Phys. 115, 184903 (2014) 

Meissner effect flux 
expulsion is sensitive 

to the cooling 
conditions through Tc 

 
Trapped flux adds Rs 

 
Detailed 

characterization is 
underway 

Efficient flux expulsion 

Poor flux expulsion 













specifications measured

20 21.5

450kHz >600kHz
1-2 Hz/step 1.3Hz/step

50Hz 45Hz

1kHz 3kHz

Piezo Tuner Resolution 1Hz 0.1Hz

Tuner parameters 

Coarse Tuner short range hysteresis 

Coarse Tuner resolution
Coarse Tuner frequency max. range 

Coarse Tuner ration

Piezo Tuner range(for 4 piezo & 120V)  







RTD Connector, 
Power Lead 
Flange 

80K lead 
intercept 

5K lead 
intercept  

2K lead 
intercept  

2K Al Cooling 
Channels  





























Cavity ID # Qo - VT bare Qo - VT dressed 
Qo - Horizontal 

tests 
Max gradient 

AES E10 E10 E10 MV/m 
Fermilab         

16 3.0 pending, 9/21   20.2 
19 3.2 3.1   18.8 
21 3.4 2.8 3.1 23.0 
22 3.1 pending, 9/21   26.2 
24 3.2 3.2   22.0 
26 2.8 2.8   21.4 
27 3.6 2.7 2.8 22.8 
28 3.5 3.0   22.0 

ACC015 3.5     24.0 
JLab         
35 3.6 2.87 3.0 23.6 
33 3.9 3.55 pending, 9/18 21.3 
31 3.5 pending,9/16   19.4 
34 3.9 3.08   19.6 
32 4.2 2.8   29 
36 4.1 3.7   25 
29 3.6 3.21   22 
30 3.4 2.48   20 
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