
Page 1

Center for 

Accelerator Science

Jean Delayen

HyeKyoung Park, Subashini De Silva

Center for Accelerator Science

Old Dominion University

Determination of the Field Dependence of 

the Surface Resistance of 

Superconductors from Cavity Tests
(TUPO035)

Work supported by NSF Grant PHY-1416051

LINAC 2018 Beijing, China, 16-21 September 2018



Page 2

Center for 

Accelerator Science

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 Rs(H) from Q(Hp)

• Geometrical factor

• Average surface resistance 

• Define a(h) as the fraction of the total cavity area where

– Continuous, monotonically increasing

– a(0) = 0       a(1) = 1 
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Extracting Real Rs(H) from Q(Hp)

• Model           by

– H0 arbitrary, to make coefficients dimensionless

– ai :  suite of non-negative real numbers

• Assume 

– Continuous, monotonically increasing

– [1-a(h)] is the fraction of the total cavity area where
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Field Dependence of Surface Resistance
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Field Dependence of Surface Resistance
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More details at TUPO035


