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Introduction

20 T dipole magnets are being considered for the next generation of particle accelerators. The 20 T field level is above the practical limit
of Nb;Sn accelerator magnets and therefore it requires using SC materials such as High Temperature Superconductors (HTS). The high
cost of HTS and the more complicated technology of HTS magnets make a hybrid approach attractive to minimize the volume of HTS
coil. HTS is used in the high field part of the coil and Nb;Sn is used in the outer, lower-field coil regions.

This paper presents a design concept of a dipole magnet with 50 mm aperture and 20 T nominal field with 13% margin based on the cos-
theta (CT) coil design and a cold iron yoke. Due to the high stresses and strains in the coil at high fields, a Stress Management (SM)
concept combined with the CT coil geometry is used.
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Figure 1: Cross-section of one quadrant of the 20 T dipole 5 - ’ L
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20.8 05 B(T) Figure 7: Margin to quench (top) and temperature margin
’ 1=13.45 kA G- Figure 6: I,(B) curves at 1.9 K of the three cables used in (bottom) of the coil at the nominal field of 20 T and
T the dipole, and load lines of the key coil blocks. operation temperature 1.9 K.
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. volume decrease and especially the HTS coil cross-section will allow reducing the
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. } cost of this 20 T hybrid dipole.
Figure 2: Effect of the iron yoke OD on By, Bg and b; at

a coil current of 13.45 kA. The stress management elements are being integrated to the coil cross-section to

keep the mechanical stresses in brittle Bi2212 and Nb;Sn superconductors below
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