
Cure of filed flatness degradation
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Field Flatness degradation problems and cure 
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After VT, FF=68%

Inconsistency between pi-mode meas. and pass-band meas.
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After pre-tuning, FF=98%

Field flatness problem of ICHIRO 9-cell cavities. 

Summary

Measurement of Field Flatness

Flatness of 100% means all cell have same peak axial electric field. 

Flatness was degraded after VT. 

Pass band analysis showed all cell 
achieved more than 32MV/m.  

Gradient was limited at 23MV/m 
at pi-mode.  

?

Flatness was degraded !  

Check flatness after VT.

We checked the flatness after each process between pre-tuning and vertical test. 

Cavity jig fittings and EP process made degradation of flatness.

We improved jig and fitting procedures, now those has no effect on flatness.  

Go next process
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Cavity treatment

Cavity jig fitting

transfer

EP set-up

EP+1st rinsing

Degreasing

Baking+evacuation
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Re-pretuning >96%

Flatness degradation by EP process was not yet improved, we are investigating it now. 

To cure the flatness degradation, we tried re-pretuning on EP’ed cavity. 

It worked well, no problem for cavity performance.  

From pass-band meas., 3rd or 7th cell 
limited maximum gradient. Eaccmax 
was consistent with pi-mode meas.

Re-pretuning + HPR were done 
before VT. Flatness (94%) was 

kept before and after VT

Recent statistics of flatness. 

Flatness degradation of ICHIRO 9-cell was caused by jig fittings and EP process. 

EP jig fittings and filling/dumping of water to cavity brought no degradation.
Only EP process made ~5% degradation of flatness. We are investigating why 
degradation happen, and how to prevent it and cure.

Current way of cure is re-pretuning, If flatness is degraded less than 95% 
after EP process, we pre-tune cavity again, then go to final rinsing, HPR.
This re-pretuning process seems no effects on cavity performance so far.

Field Flatness of > 96% is in hand.
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History

PT after VT(1) after VT(2) after VT(3) after VT(4) after VT(5)

Ave. f.f.=97.9±0.4%

ILC requirement : 96%

Pre-tuning ~98%

Check flatness

HPR+VT

HPR+VT
Repeat 5 times,
no pre-tuning during this loop.

Tight loop test of flatness preservation 

Pre-tuning machine & field flatness meas. 

flatness meas. after EP + 1st rinse 

We improved jig and fitting procedures, no degradation happen by jig now.
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