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Abstract

Fermilab in the framework of the U.S. Magnet Development Pro-gram (US-MDP) has developed and fabricated a 15 T Nb;Sn dipole
demonstrator for a post-LHC hadron collider. In June 2019 the magnet was tested and reached a world record field in the aperture of
14.1T at 4.5 K.
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CONCLUSION

* Fermilab has developed and tested a 15 T Nb,Sn dipole demonstrator for a
post-LHC hadron collider. The magnet was assembled with lower coil pre-
load to achieve 14 T and minimize the risk of coil damage during assembly.

* In the first test the magnet after short training reached 14.1 T at 4.5 K or
94% of its design limit, which is the new world record for accelerator
magnets.

- All the measured geometrical harmonics, except for a,, a,;, b,, b,;, are small,
on the level of 1 unit or less. The coil magnetization effect at low fields is
large due to the high critical current density and relatively large sub-
element size in the contemporary Nb,Sn strands. The iron yoke saturation

1.46 effect in MDPCT1 starts at fields above 2.5 T and it is also large. Both

Total magnet weight, kg 2390 effects are consistent with the theoretical predictions for used iron and

Short sample bore field at 4.5 K B(4.5K), T 15.16 superconductor magnetic properties, and the magnet yoke geometry.
Short sample bore field at 1.9 K B.;{1.9K), T 16.24 + The eddy current effect on the TF and field harmonics in MDPCT1 was

15.0 suppressed by using a stainless-steel core inside both cables.

Table 1: MDPCT1 Parameters.

Parameter Value

Magnet aperture, mm

Magnet outer dlameter mm 612
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