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Commissioning of the UKRI STFC Daresbury Vertical Test 
Facility for Jacketed SRF Cavities

Summary

The authors would like to thank collaborators from ESS, DESY, 
CEA, and INFN, as well as industrial partners; they also would like 
to thank T. Powers for his help in designing the test system as well 
as the use of the LabVIEW software from JLab, and A. Matheisen
for sharing technical knowledge for the design and commissioning 
of the SuRF Lab infrastructure.
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A new Vertical Test Facility and Reprocessing Facility (Cleanroom 
and High Pressure Rinse) is in the commissioning phase at the 
UKRI STFC Daresbury Laboratory 

The VTF supports 2 K characterisation of three jacketed SRF 
cavities in a horizontal configuration in a single cool-down run RF testing

An internal operational readiness review has been completed and 
the facility has begun a 2-year testing program for the high-beta 
cavities being provided by the UK as part of its in-kind contribution 
to the ESS project

Work is currently ongoing to study the modifications to the facility 
that will be necessary to support HB650 cavity testing for PIP-II

Cryogenic design and performance

Cavities are cooled with superfluid helium filled into their individual 
helium jackets, reducing the liquid helium consumption by >70% 
compared with conventional facilities operated elsewhere

Two identical cavity support inserts (CSIs) have been commissioned 
to support two-week testing runs

Stability at the level of ±1 mK (±0.1 mbar vapour pressure) has been 
demonstrated for lower power testing and cryogenic performance 
validated for high-power testing at 2 K using a PID-controlled bypass 
valve on the pumps

Measurements of HOMs and passband modes are made at low 
power, with Q vs E measured at high power levels (up to 200 W); 
data for ESS high-beta series cavity H016 is shown below

Current status and future plans
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UHV system

A custom slow pump slow vent (SPSV) UHV system has been 
designed and built as part of each CSI, allowing cavities to be actively 
pumped during RF testing, with minimal risk of particulate transfer from 
the internal surfaces of the SPSV system to the cavity
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A bespoke ISO 4 cleanroom has been commissioned and 100 bar 
ultrapure water high pressure rinse facility is currently undergoing 
commissioning for cavity mechanical operations and reprocessing

Cleanroom and HPR facility

Here, radiation detectors are much closer than in other facilities and 
therefore expected to measure dose rates ~100 times greater

Magnetic shielding
Stray field attenuation at the cavities to <1.4 μT is achieved by a 
static Mu-metal magnetic shield surrounding the cryostat; further 
attenuation to <1.0μT is achieved through the use of two active 
coils located at the top and bottom of the cryostat

2 K valve 
box


