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A linear dependence of the flux sensitivity is generally experimentally   
observed, for many different cavities shape and operating frequency

The improvement of SRF cavities has recently motivated a renewed research 
effort on the effect of  trapped magnetic flux on the surface resistance
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The first model describing the surface impedance due to flux flow is
due to  Gittleman and Rosenblum (GL, Phys Rev. Lett. 16, 734, 1966)
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that well describes the experimental results for bulk SRF in that regime
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Some model evolutions

- Keeping the GR approach, if the condition d<<λ,δ is removed, 
one can calculate the average resistivity due to flux oscillations : 
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- A further improvement is to consider a non uniform Lorentz force 
along the z direction, and an angle θ between field and current :

/ sinz

o rfv kx J e     (Checchin et al SUST 30 2017)

- It is also possible to consider non-rigid fluxons: 

(Gurevitch, Ciovati PRB 87 2013)

In all cases Rfl is independent of Brfo , as
expected for linear harmonic oscillations
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Proposed non-linear model (simple extension of the GL  approach)
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Model vs experimental results :       vs        correlation
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In the model the relation is strictly linear 
only if the         change is due to a change

in the pinning force k
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Other examples of  linear correlation



Model vs experimental results : frequency dependence
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Conclusions :

- Linear GL-type approach to the flux flow dissipation give
a rf field amplitude (Brfo ) independent surface resistance Rfl

- Experiments clearly show a linear dependence of Rfl on Brfo,  
at least at low fields

- A simple non-linear extension of the GL-type approach
reproduces the correct Rfl linear dependence on Brfo

- The observed strong correlation between Ro
fl and R1

fl 

naturally emerges from the introduced non-linear model

- The model predicts the linear frequency dependence of R1
fl , 

observed in the experiments, but only in the limit ω<ωo

- The model is far too semplified to fully account for the flux flow 
dissipation complex phenomena, but can give useful hints
towards the developement of a more complete treatment. 


