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Abstract 
The superconducting RF (SRF) cavity production 

program at Fermilab supports 9-cell 1.3 GHz cavity 
qualification and preparation for assembling cavities into 
cryomodules, in support of Project X, ILC, or other future 
projects. Cavity qualification includes cavity inspection, 
surface processing, clean assembly, and one or more 
cryogenic qualification tests which typically include 
performance diagnostics. The overall goals of the 
program, facilities and accomplishments are described.. 

INTRODUCTION 
Fermilab is engaged in a program to provide 9-cell 1.3 

GHz cavities for assembly into cryomodules in support of 
Project X and International Linear Collider (ILC) R&D, 
or other future projects.   

The cavities are fundamentally of the Tesla design [1], 
made of high RRR niobium with elliptical cell shape, for 
superconducting operation at 2K. 

This program is carried out by a collaboration of 
Jefferson Lab (JLab), Cornell University, Argonne 
National Lab (ANL), and Fermilab (FNAL), with overall 
responsibility for program coordination at FNAL.  The 
focus of this paper is on those aspects of the work done at 
FNAL and at the joint FNAL/ANL facilities.   

PROCESS OVERVIEW 
The cavity process sequence is shown schematically in 

Fig.1. Depending on cavity performance, one or more 
steps may be repeated.  An internal optical inspection is 
sometimes performed at various stages in the process, to 
record the status of the cavity surface. 

Fabrication 
Cavities are purchased from outside vendors and are 

built to print from Fermilab drawings.  We are currently 
working with cavities from three cavity vendors: 
ACCEL/Research Instruments (RI), Advanced Energy 
Systems (AES), and Niowave-Roark (NR). 

Incoming Inspection 
Incoming inspection of a production cavity involves 

four steps.  First, the external surfaces of the cavity are 
visually inspected for their condition.  Any indications of 
handling errors or potential weld or flange sealing surface 
problems are documented.  The remaining three steps 
may occur in any order: a measurement of room 
temperature field flatness, a confirmation the cavity is 
vacuum leak tight at room temperature, and confirmation 
using a coordinate measuring machine that the cavity’s 
dimensions agree with the design drawings.  

In serious cases, deviations from fabrication or 
handling requirements are relayed back to the vendor for 
possible remediation. 

Cavity Surface Processing 
Cavity surface processing follows the general scheme 

of ILC RDR [2]:   (1) bulk electropolishing (EP) for 
~120-150 μm removal, ultrasonic detergent rinse, high-
pressure ultrapure water rinse (HPR), (2) 2 hour 800C 
furnace treatment for hydrogen degassing, (3) room 
temperature RF tuning, (4) final chemistry of ~10-30 μm 
removal, ultrasonic detergent rinse, first HPR, first class-
10 cleanroom assembly, second HPR, second class-10 
cleanroom assembly, cavity evacuation and seal, and (5) a 
120C bake-out under vacuum for 48 hours.  

 

Figure 1: Overview of the production process for bare 1.3 GHz 9-cell cavities. 
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