
DUBNA-MINSK ACTIVITY ON THE DEVELOPMENT OF 1.3 GHZ 
SUPERCONDUCTING SINGLE-CELL RF-CAVITY 
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Nowadays, in the framework of the ILC project, JINR 

laboratories perform several tasks. One important task is 
creation of series of superconducting niobium cavities in 
tight collaboration with the leading research centers of 
Republic of Belarus. First production series of 1.3 GHz 
superconducting niobium single-cell cavities will be 
manufactured in Minsk by 2015. After the tests in Minsk 
and Dubna these cavities will be presented to 
international ILC community for the expertise  
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Manufacturing of the half-cells will be made by the 

hydraulic punch-free deep drawing. Schematically, this 
method is shown on Fig.2. Stamping with usage of a 
liquid instead of some standard solid die stamping allows 
avoiding the possible mechanical damage of the inner 
cavity surface. At present, the stamping tool for hydraulic 
deep drawing is elaborated and placed in production. 

 

 

 

In parallel, we consider the possibility of using of 
niobium material from Russia and Kazakhstan for the 
cavities manufacturing. It has been found that both 
materials do not meet the requirements for 
superconducting cavities: measured value of RRR was 40 
for samples from Russia and 60 for samples from 
Kazakhstan. Therefore, we decide using Nb plates from 
an approved Nb manufacturer from China with RRR>300. 
Also we made a research of mechanical properties of Nb 
Cu, and Al to compare their drawability (Table 2, Fig.3). 
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PhTI has all necessary equipment for hydraulic deep-
drawing of half-cells, electron-beam welding and 
developed infrastructure for chemical processing of the 
materials, equipment for X-ray photoelectron 
spectroscopy and de-ionization to obtain ultrapure water 
for cavity rinsing on different stages of the 
manufacturing. EBW setup (Fig.4) consists of vacuum 

gun which provide the power of 15 kW with 250 mA 
current and 60 keV electron energy.  
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Using of EBW technics allows obtaining a deep narrow 
weld with low impurity contamination. Technological 
tool for probing and perfection of modes of electron-beam 
welding of two half-cells (Fig.5) is in production. 
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RF stand for cavity room temperature characteristics 

measurements at 100 mW power level is elaborated in 
INP BSU. Q of about 106

- -
. 

 

 

 

Warm RF tests with etalon cavity from FNAL were 
made by using 3 different methods and equipment sets; 
the results were well consistent with each other: 
fundamental frequency - 1.273 GHz, quality factor 
(warm) - 28193. The RF stand for the room-temperature 
RF-measurements of the FNAL niobium cavity during the 
tests is presented in Fig.7. 
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Equipment for RF-measurements at liquid helium 
temperature is elaborated and placed in production. 
Cryogenic setup is manufactured and successfully tested 
at operation temperature 4.2 K. The parameters of 
cryogenic setup are presented in Table 3. Scheme of the 
stand for RF tests of the cavity at liquid helium 
temperature and photo of the helium dewar are shown in 
Fig.8. 
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Low-temperature RF tests with etalon cavity will start 

soon. 
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