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1. Motivation

 There are demands for mobile microwave power sources for
different applications [1,2]

e 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.

e 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 |

HTS magnets, 4 mm insulat Comparison HTS and LTS 3 T superconducting manets

PARAMETERS OF THE 50 gﬁ%ESII.IJPERCONDUCﬂNG MAGNET Magnet HTS 50 A HTS 100 A LTS 100 A LTS275 A

S _— =y " Length of wires 10,6 km 4,2 km 4.1 km 1.4 km
e . - ¥ » Cost of wires ~$ 160 000 ~$ 130 000 ~$ 5000 ~S$ 4500

g s O gy Stored energy 32 kJ 21 kJ ~19 kJ 17 kJ

Axial - 98 1o CH ) . : . 5 : X
A lotal turns 0 21952 e e T Mechanical High in solid High in solid High for High for
SolSIng et SaRORSee Sy T a b Stability nitrogen nitrogen impregnated impregnated

Energy r:tored, J 32735 Fig.1. Magnet field distribution in the center of magnets (R=0).a—50 A

magnet, b — 100 A magnet Wlndlng Wlndlng

TABLEHH JVEm _ Superconducting High, very low High, very low Good, with 1.5-2 | Good, with 1.5—-2

PARAMETERS OF THE 100 A HTS SUPERCONDUCTING MAGNET it i_'li : “ 4—!— d
A Stability normal zone normal zone safety margins safety margins

il Yalue 2 4 i propagation propagation

Outer magnet diameter, mm 186.8 ,,_1 o . .

Magnet length, mm 378 L N A velocity velocity
Radial number Of turns 109 |J-3l] 25 - 15 10 -5 n 5 m 5 M 30 l:l-3l] 25 W 15 -0 5 l]- 5 m 15 W X W L L

Axial number of turns 90 2 um) 2 um) Protection issues Unclear Unclear Well-known and Well-known and

Total turns 9810 a b : :
Total length of a tape necessary, 4208 Fig. 2. Relative magnetic field along the axils of a magnet in +30 mm without probl ems without pro blems

Energy stored, J 21296 Flstance =l hl L A SRS Cooling methods Solid nitrogen, Solid nitrogen, Undirect cooling | Undirect cooling
new and not well | new and not well by crycoolers by crycoolers
N le developed developed
TABLE IV Undirect cooling Undirect cooling Liquid helium Liquid helium
PASANEIEISORIRE NotlalnercolbicTa s by crycoolers by crycoolers cryostat cryostat

TABLE
PARAMETERS OF A SUPERCONDUCTING MAGNET DEMANDED
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Wire diameter, mm 0,85
Superconducting filaments diameter, pm 6,0
Twist pitch of superconducting filaments, mm 12
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— 100 A magnet, b — 275 A magnet

Maximum magnetic field value in 3
a homogeneous area, T
Warm bore, mm
Length of a homogeneous ( £0.5% 60
of maximum field) section, mm

TABLEV .
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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

Parameter "Value
Outer magnet diameter, mm 159
Magnet length, mm 400
Radial number of turns 22
Axial number of turns 460 2520 -55-10 5 0 5 10
Total turns 10120 e (oen,)

|(B-Bo)yBo|* 100

Total length of wires necessary, 4110
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