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Introduction

« The goal of our program is to get a better understanding of the physics of the
mechanisms limiting the performance of superconductors in the frequency
range of interest for accelerators

* The research consists of experimental and theoretical parts to address the
unresolved issues of the surface resistance of superconductors at high rf
field, and in particular how the surface composition and structure can be
modified and tuned in order to reduce surface resistance.

* One of the most effective ways to understand a physical process is to
analyze its frequency dependence

 How can we extract the “real” field dependence of the surface resistance
from cavity tests?
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Extracting Real R (H) from Q(H)

« Geometrical factor
2
- coj,uo H|" dv
j |H|2 da
. Average surface resistance ~ R.(H,)=G/Q(H )

G =0R_ onlyif R (or Q) is constant

R.(H,)[ B[ dS = [ R [H@)]|HEf dS

« Define a(h) as the fraction of the total cavity area where |H | <hH,

— Continuous, monotonically increasing da _
— a(0)=0 a(l)=1 dn|,_,
, da 5 da
R (H) j (hH)—dh = j R (hH)(hH ) —
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Extracting Real R (H) from Q(H)

. ModelR(H)byR[ j RZr( T

— H, arbitrary, to make coefficients dimensionless
— «; . suite of non-negative real numbers

1

* Assume R{%}&Zﬂ(w&m{%jl

N L UL
| jhzwf %@ an (z+a)j 1 [1-a(h)] dh

— Continuous, monotonically increasing £(0)=1, B(«,)> p(a)if a, >«
— [1-a(h)] is the fraction of the total cavity area where |H | >hH ,
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Field Dependence of Surface Resistance
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