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Quick Review 
 
NFMCC and CLIC 
 
 

ALD experiments



 

Two approaches: 
 
Ours 
  Breakdown is driven by Electric fields (it occurs where E is maximum). 
   Field emission measurements give local fields of ~8 GV/m. 
   These fields produce tensile stresses of 200 - 400 MPa (~macro. tensile strength) 
   Fatigue eventually drives the failures (Tens. str. in 50 nm samples is complicated) 
   The operating gradient of cavities is determined by surface damage. 
 The solution: 
  Smooth surfaces 
  Perhaps layered conductors 
 
SLAC / CERN 
 Failures are caused by melting and fatigue 
 The solution: 
  Harder materials 
 
Everyone likes fatigue as an element in breakdown.



 

Just for the record.                     Feynman Lectures, book 2 



 

 

Smoother surfaces should go to higher fields. 
 
Our data from the 805 cavity show a spectrum of field emitters.



 
 

 

Coating can change the spectrum of enhancements. 
 
• What is the effect of a 100 nm conducting coating? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• This should give three times higher rf gradients.



 

 

What about pulsed heating? 
 
• A paper by Pritzkau and Siemann in 2002 argued that surface currents will cause 
 heat fluctuations which will cause compressional fatigue and eventually cavity 
 failure. 
 
• Tantawi and Dolgashev see damage from skin currents. 
 
 
 
 
 
 
 
 
 
 
• High temp ➜ damage



 

 

Surface layers can cure pulsed heating, in principle. 
 
• You can build a composite material with higher specific heat. 
 
 
 
 
 
 
 
 
 
 
 
 
 
•  Less thermal excursion 
 Less fatigue 
 Longer lifetime

Little heat conduction 

Heat flows to insulators 



So . . where are the ALD experiments? 
 
• We have submitted a paper to Applied Physics letters explaining how magnetic 
 oxides can cause high field Q-slope (anomalous high field losses).  
 
• We have shown how coating a Niobium cavity with alumina with a high temperature 
 bake (860 C) can eliminate the dangerous oxides.  (paper will come soon). 
 
• We have coated a SCRF cavity with alumina. 
 
•  We are planning studies of binary superconductors Nb3Sn, NbN, MgB2. 
 

• We have a proposal in to DOE/HEP to support a real program. 



 

Coating a SCRF single cell cavity. 
 



 



 
 

 

 

We showed this Jan 11, it is more official now. 
 
• John Zasadzinski explained that his point contact tunneling measurements  clearly 
 show that these magnetic oxides can break up Cooper pairs and explain 
 high field Q-Slope. 
                                                                                                             Mag scattering 
• Described at SRF2007, submitted to Appl. Phy. Let. 
 
• Strange oxides are involved.



Summary 
 
We are underway. 
 
This may be a general solution to many problems. 
 


