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Absrtact

Electron cooling is an extremely useful method to obtain high
intensity ion beams with a low momentum spread.
Friction force equation:

Measurements of the magnetic field were performed in a copper solenoid with the high-
temperature superconductor shield. The experiments were carried out under quasi-
stationary conditions, magnetic fields up to 1 kG at 77K. The shield is a lengthwise winding

made from (Y)BCO tapes, 442 mm long each. Each layer is laid with the piece shift from [=R V] 4Zze4ne|‘p 1

layer to layer equal to one-half of the tape width, forming a “tile”. When the radial m (Vg L A2 )3
component of the magnetic field was being measured near the shield, the magnetic field \ e.eff
irregularity was detected. It is related to the magnetization features of the 2G-HTS tape. It

Ae,eﬁ is effective electron velocity spread depends on the
maghnetic field line position in the transverse direction! Full- size
HTS shield was proposed to obtain the required magnetic field
homogeneity (about 10~) in the 6 meters length solenoid of the
electron cooling section which will be installed in the heavy ion
collider of the NICA project

is shown that the absolute value of the field irregularity reaches some G near the inner
surface of the shield and sharply decreases with the distance from it as well as r~.

The obtained results allow selecting the optimum radial shield size to get the required
magnetic field homogeneity in the operating area for the electron cooling system of charge
particle beams.

HTS shield prototype & experimental set-up
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2-G (Y)BCO - HTS ceramic tape (Super Ox HTS shield HTS SHIELD
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