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When exposed to a ramping magnetic field the Rutherford cable is the seat of coupling magnetization pro-
duced by interstrand coupling currents passing through the interstrand contact resistances (ICR) – the strand
crossover resistances, Rc, and the side-by-side (adjacent-strand) resistances, Ra. The coupling magnetization,
is greatest when the applied field is normal to the cable’s surface in which case it is proportional to 1/Rc +
20/N^3Ra, which defines an effective reciprocal ICR, 1/Reff, For an uncored cable Reff is essentially Rperpc
while the introduction of a fully insulating core raises it to (N^3/20)Ra. The transport-current ramping of
LHC quadrupole magnets has been shown to produce field errors of about 2 units of b1 and less than 0.2
units of cn, consistent with Rcs of on-average 125 μΩ. Evidently such ICRs have contributed to the successful
operation of the LHC quadrupoles to date and hence could be recommended as target values for the QXF
cable after the appropriate values of N and the other the cable-design parameters, w/t (width/thickness), Lp
(semi-transposition pitch), have been included. Since the Rc of a typical uncored Nb3Sn cable is 0.25 μΩ a core
needs to be included to raise its Reff into the multi-100 μΩ range. In preparation for investigating the effect
of core-insertion on Reff a series of five QXF-type Rutherford cables have been wound with cores of widths
ranging from 11.9 to 15.9 mm, representing core coverages, W, of from 72 to 97%. Interstrand contact resis-
tances, Reff, were extracted from the results of low-frequency calorimetric AC-loss measurements, presented
in the format Reff versus W%, and compared with predictions derived from the fortran program CUDI©.
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