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Abstract

To increase positron intensity in the linac for the SuperKEKB, positron capture efficiency will be improved by a
strong focusing solenoid after a converter target. A super-conducting solenoid (SCS) is one of the candidates for a
stronger focusing solenoid. SCS can provide a field distribution flexibly from the attributes of a good axial field
symmetry compared with a flux-concentrator (FLC). One of the problem in using a SCS as a positron focusing magnet
is the quenching by intense radiation from a converter target. Temperature, magnetic field strength and current density
should be below certain critical limit curve defined for each super-conducting material. In designing SCS for positron
focusing, a thickness of a radiation shield and coil dimension should be optimized for positron yield and temperature
rise. To investigate the quench limits which hold the key to design the SCS, we performed a beam irradiation tests with
a prototype solenoid and a cryostat which can contain a realistic converter target inside.
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