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Introduction: Review Dipole Design
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• Open midplane allows decay products
to miss superconducting coils.

• Warm iron yoke minimizes cold mass
and facilitates extracting energy
deposition at room temperature.

• Racetrack coils enable simplified
construction with large conductor
bend radius (can use react & wind).

Muon Storage Ring Dipole Design
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But what about the focusing structure?

During the course of Study-II we
considered two quadrupole options

• Normal quadrupoles with dedicated
collimators after the dipoles in each
half-cell. Take energy deposition at
room temperature at few fixed points.

• Use open midplane magnets, skew-
quadrupoles, for the ring focusing
and maintain same open aperture of
the arc dipoles.

Elevation View

Make ring using skew-
quadrupole magnets.
They have the desired
symmetry & can create
fully decoupled lattice.
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Example: The Sudy-II Storage Ring Optics
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Muon Storage Ring Arc Lattice with 60° Cells
(I) Chose to use an almost continuous
set of combined function magnets in
order to keep arc compact (no waste
space at magnet ends) with weaker
focusing to minimize the required
integrated gradient. The 60° phase
advance gave a simple missing bend
dispersion suppression scheme and
flexible, distributed chromaticity
adjustment via arc skew-sextupoles.
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Other options, i.e. separated function &
90° phase advance are also possible.

R. Gupta Magnet Design Work

Design yields good integral harmonics.
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Summary - Open Midplane Magnets: Part 1
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WWiitthh ppuurree sskkeeww ffooccuussiinngg tthheerree ccaann bbee ccoommpplleetteellyy iinnddeeppeennddeenntt bbeettaattrroonn
mmoottiioonn iinn eeaacchh ooff ttwwoo eeiiggeennppllaanneess,, ddeennootteedd ((AA,,BB)),, bbuutt tthheessee eeiiggeennppllaanneess
aarree oorriieenntteedd aatt ±±4455°° wwiitthh rreessppeecctt ttoo aa ccoonnvveennttiioonnaall ((XX,,YY)) ccoooorrddiinnaattee
ssyysstteemm.. BBeettaattrroonn mmoottiioonn iinn ssuucchh aa llaattttiiccee iiss mmoosstt ssiimmppllyy ddeessccrriibbeedd vviiaa
tthhee ((AA,,BB)) ccoooorrddiinnaatteess aanndd rreessuullttss ccaann bbee lliinneeaarrllyy ttrraannssffoorrmmeedd bbeettwweeeenn
((AA,,BB)) aanndd ((XX,,YY)) aaccccoorrddiinngg ttoo tthhee ffoolllloowwiinngg rreellaattiioonnss::

oorr

Open midplane magnet designs enable us to
handle significant energy deposition at room
temperature, rather than inside the cryogenic
structures, either with normal quadrupoles and
dedicated warm protection collimators ...

. . . o r b y u s in g ske w-
focusing magnet lattices
that naturally keep the
superconducting coils out
of harms way. The muon
storage ring from Study-II
is one such example.

Subsequently a lot of work was done on open midplane dipoles for the LHC IR
and quads for large energy deposition at RIA that Ramesh will report on in Part 2.
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