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TABLE I 
PARAMETERS OF A SUPERCONDUCTING MAGNET DEMANDED  

 

Parameter `VALUE 

Maximum magnetic field value in 
a homogeneous area, T 

3 

Warm bore, mm 100 
Length of a homogeneous ( ±0.5% 

of maximum field) section, mm 
60 

Outer magnet diameter, mm <600 
 

We considered approaches to develop mobile MMW devices with 3 T magnetic field generated by a
superconducting magnet. Two types of HTS and LTS superconducting magnets analyzed. All magnet
can provide magnetic field parameters demanded with proper field uniformity. HTS wires are by the
order of value more expensive than LTS wires.
Three possible cooling methods and cryostats are discussed based on previously published and tested
experiences [3-6]. Each method is feasible, but optimization and cost analysis is necessary
The future look of the mobile 3 T MMW system with superconducting magnets will be developed in
future based on the ideas of this paper.

2.Two HTS and two LTS magnets were calculated for comparison1. Motivation
• There are demands for mobile microwave power sources for
different applications [1,2]

• It was shown that millimeter-wave (MMW) directed energy from
a gyrotron offers significant advantages [1,2].

• The magnetic fields ~3 T generated by a superconducting
magnet in a mobile and rugged cryostat are necessary.

• Our task was to analyze what kind of magnets could be optimal
for such a device along with a cryogenic system for it.

• The superconducting magnet demands are in the Table I

To map out the ways of development of mobile cryostats
for MMW, three ideas from literature were considered
Cryocooler cooled cryostats [5] – well developed but
large mass and need a lot of power for compressors and
cryocoolers.
Solid nitrogen cryostat [6] – interesting new idea, but
could a be problem how to keep the nitrogen solid.
Autonomous cryostats [3,4] – well developed and
tested in rough conditions [4], but needs periodical liquid
helium supply. Anyway, 96 hours of interrupted work are
feasible [3,4].4. Conclusions
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