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INTRODUCTION

The aim for the thin film SRF programme at Daresbury Laboratory is
to have a simple system able to measure the surface resistance of
samples, 𝑅S, with a quick turnaround time. It is expected that 2-3
samples can be fully characterised per week. This is made possible
because of an easy sample mounting procedure that requires little
time and effort to perform as it does not require welding.
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Measurements of 𝑅S of a Nb sample have been made for the first time using RF-DC compensation down to 𝑇s = 4.1 K and 𝐵s,pk ≤ 0.55 mT.
The main advantage is the ease of replacing and mounting a new sample, meaning that 2-3 samples can be tested per week. 

The main future upgrade will be the addition of a 2nd coupler as a pickup that would allow for measurements of the transmitted power 
through the cavity, providing direct measurements of U. This would remove any of the current uncertainties using a single input coupler. A 
2nd coupler would also allow for the possibility of adding a self-excited loop to reach higher magnetic fields and a remove the effects of 
microphonics.

𝑅S, is measured using a simple RF-DC compensation method, same 
as QPR:

1. With RF off, set the temperature of interest of the sample, 𝑇s. 
Once 𝑇s and heater power, 𝑃DC, stabilise 𝑃DC,1.

2. With RF power on, new 𝑃DC 𝑃DC,2.
3. The RF power dissipated on the sample: 𝑃RF = 𝑃DC,1 - 𝑃DC,2.
4. Steps 2 and 3 can be repeated at a range of RF powers. Each 

time, a new value of 𝑃DC,2 is measured. 
𝑅S  requires measurements of PDC and stored energy, U. 𝑅S is 

calculated using Eq. (1) and the peak magnetic field on the sample, 
𝐵s,pk, is given by Eq. (2). c is a constant and 𝐵s,pk, CST is the peak field 
on the sample for a stored energy of 1 J. Both are calculated in CST.
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A schematic of the new sample mounting system. 

An image of the new sample mounting system .

Microphonics measurements.

RF-DC compensation for a temperature change from 4 K to 4.2 K.

 Reflection measurements via a single input coupler.
 Maximum power of 1 W available with an amplifier. 
 Microphonics due to mechanical motion of cryocooler causes 

vibrations of the input coupler. This leads to higher 
uncertainties in measurements of 𝑄 and 𝑃cav. 

 The level of microphonics: Δf = 60 kHz.

𝑅S vs 𝐵s,pk at 𝑇s = 4.1 K.

𝑅S vs  1/ 𝑇s at 𝐵s,pk at 0.55 mT.

Tests with a bulk Nb sample (no surface treatment or HPR):
 Lowest TS = 4.1 K. 
 Maximum 𝐵s,pk = 0.55 mT so far.
 At lower 𝑇s it is clear that 𝑅S is higher than 𝑅BCS. 
 The residual resistance of the sample is approximately 17 μΩ.
 It also shows a steep increase in 𝑅S at 8 ≤ 𝑇s ≤ 9 K, below the 

expected 𝑇C = 9.2 K for Nb. 

𝐵𝑠,𝑝𝑘 = 𝐵𝑠,𝑝𝑘,𝐶𝑆𝑇 × 𝑈

(1)

(2)

𝑅S vs 𝐵s,pk at 𝑇s = 4.4 K.

 Bulk-Nb choked cavity (f0 = 7.8 GHz) able to test planar samples 

up to 100 mm in diameter with thicknesses between 1 and 20 

mm. 

 Housed in a two-stage LHe-free cryostat, which allows for a 2 day 

turnaround.

 Main Upgrades:

 New sample mounting system with a new sample holder made 

from OFHC Cu. It is mounted onto an Al sample plate using G-

10 studdings.

 Al spacers between sample and cavity spacers has been 

replaced by G-10 in order to achieve better thermal isolation. 

 Multimeters allow for four wire measurements of current and 

voltage across the heaters.

The vertical test facility.

The small drop in 𝑃DC as 𝑃cav is increased from 0 indicates that only 
a small percentage of RF power is dissipated on the sample. The rest of 
the power is both dissipated on the cavity and radiated through the 
sample-cavity gap.

A CST simulation of the H-field in the 3 choke cavity.

A schematic of the facility operation.


