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/ ABSTRACT \ / CONCLUSIONS

Magnetic measurements In the short model of the D1 beam separation dipole developed at KEK The influence of coil end effects on field quality in the straight part of the D1, D2 and 11 T dipoles is studied. Significant
showed a large difference (tens of units) between the sextupole (b;) harmonic in the straight part difference between 2D and 3D models are found on the single aperture short models for transfer function and sextupole
and the 2D calculation. This difference iIs correctly modelled only by a 3D analysis: 3D component.
calculation performed with OPERA-3D and ROXIE show that the magnetic field quality in the
straight part Is influenced by the coil ends, even for the 6.7 m long magnets. The effect is even || . £or the D1 dipole tens of additional units of b, were measured in the magnet center of the 2 m model. This result is
more remarkable In the short model. o | | reproduced by ROXIE and OPERA-3D models.
tr:g/ ee gfr]e\clzisitsl%?;earsl;mvliI:irb?e%oerfﬁztssigl:;hpeerrtilrio:r?zdter:e éi ;edgiﬁleer I\(;L(tjhien I:hlg';:géo;p\’ev:::frz * Insingle aperture 11 T dipole a weaker, but still visible effect is found. In double aperture the effect is negligible.

. . IR T .' . . « Parametric study shows that the layout of single aperture dipoles can be optimized in order to minimize the influence
configuration with field in opposite direction the effect Is negligible. We also consider the case of

of magnet ends on the magnetic field in the straight section. Critical parameters include the magnet length, the /

makes this effect less important, but still visible. distance between coil and yoke and the area of the yoke cross section.

\34.5 T recombination magnets for HL-LHC (D2), where the larger space between coil and iw

THE D1 SEPARATION DIPOLE
OVERVIEW OF DIPOLE MAGNETS STUDIED IN THIS WORK

« 3D effects add 180 units on transfer function and 26 on b, in the center of the magnet .
Cross section layouts of the (a) D1 separation dipole, (b) D2 recombination dipole, and the 11 T " [ PR G 054 S .
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THE 11T SHORT MODEL DIPOLE
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: 0 e, ' The small space between inner yoke radius and coil is the main reason for the
036 ‘ (@) / strong 3D effects in D1.
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