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Abstract

In the main linac of the International Linear Collider (ILC), superconducting magnets for beam focusing and steering
will be periodically located in cryomodules where strings of superconducting RF (SRF) cavities are installed for beam
acceleration. The cavity string assembly is carried out under ultra-clean environment. To avoid contaminations of inner
surface of cavities, it is required to integrate the superconducting magnet after the string assembly is completed. To answer
requests for the superconducting magnet, a concept of conduction cooling with splitable structure has been proposed and
developed. According to the concept, KEK and FNAL collaboration has fabricated several prototypes of the
superconducting magnet. One model magnet has been installed in a cryomodule of Superconducting RF Test Facility
(STF). We confirmed the model magnet is cooled through the conduction cooling scheme, and safely operated during
accelerator operation period of STF. It is important to integrate lessons learned from a model magnet development and
operation trial, and to accumulate our experience. In this report, we report the R&D progress in study of the conduction

cooling of the superconducting magnet at KEK STF.
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Table 1: Magnet Package Parameters

Parameter Unit Value
Magnet physical length mm 340
Magnet width mm 322
Magnet height mm 220
Effective length mm 230
Magnet-pole aperture mm 90
Beam-pipe bore aperture mm 78
Integrated peak gradient T 2.0
Peak quadrupole gradient T/m 8.7
Quadrupole magnet inductance H 0.66
Operation current A 30
NbTi superconductor diameter mm 0.5

Figure 1: Design concept of the splitable superconducting
quadrupole magnet.
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Figure 2: Pure Al strips glued on coil cases at FNAL.
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Table 2: STF SC Magnet R&D History
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Figure 3: Temperature history of the SC magnet.
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Figure 4: Thermal anchors of current lead lines.
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Figure 5: A conceptual diagram of current lead and thermal
anchor points.
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Figure 6: Conduction cooling thermal path.
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Figure 7: Numerical calculation of thermal gradient.
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Figure 8: Long run test result of SC magnet.
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Figure 9: Cut-off test result of SC magnet.
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Figure 10: Demagnetization of SC magnet.
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