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£ Abstract

The cooperative MIK project SOLEIL / MAX 1V start-
ed in 2012 and is part of the Franco-Swedish scientific
collaboration agreement, signed in 2009 and followed by
framework agreements signed in 2011. The MIK is a
particular electromagnet using theoretical principles of
S the 1950s and recently used by the new generation of
synchrotrons to significantly improve the Top-Up injec-
tion of electrons into the storage rings. Indeed, this type
g of magnet can drastically reduce disturbances on stored
g beams and also offers substantial space savings. The MIK
£ is a real opportunity for synchrotrons wishing to upgrade
2 their facilities. One of the first MIK developed by BESSY
g I in 2010 gave significant results. These results motivat-
"‘é ed SOLEIL and MAX IV to develop together their own
 MIK. Many technical challenges have been overcome in
£ the area of mechanical design and manufacture as well as
E in magnetic and high voltage design of the MIK. Current-
S ly the first series is in operation at MAX IV and displays
already outstanding performances. Optimization work is
in progress.
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MULTIPOLE INJECTION KICKER (MIK), A COOPERATIVE PROJECT
SOLEIL AND MAX IV

J. Da Silva Castro, P. Alexandre, R. Ben El Fekih, S. Thoraud, Synchrotron SOLEIL, 91190 Gif-
sur-Yvette, France

COMPLEMENTARY DESCRIPTION

Figure 1 shows the principles of the MIK. Figure 2
shows more technical details. The MIK is composed of a
chamber in two part of synthetic monocrystalline Sap-
phire. Parts are assembled by diffusion bonding (Kyocera
Japan). Chamber can also be made in alumina with two
parts assembled by glass gluing or brazing depending on
the subcontractor (Friatec or Coorstek). The chamber has
to be machined with a very high precision to ensure a
good magnet. 8 grooves positioning the 8 conductors
(copper) are machined in the hundredth of a millimeter.
The conductors formed and there insulating bars (alumi-
na) are glued in the grooves, with specific tools designed
and used by Soleil team. The connection between the
chamber and the flanges is ensured by a brazed Sap-
phire/copper interface, then a brazed copper/ stainless
steel interface and finally a stainless steel / flange weld.

A titanium coating of a few microns inside the sapphire
vacuum chamber (made at ESRF) allows the flow of the
image current without disturbing the magnetic field.

Shape of transversal magnetic field (By(x)) to
_minimise effects on Circulating electron beam

on the center (S). Only electron beam to be
injected (1) sees a significant magnetic field.

*  Special Octupole with 8 copper conductor, diameter 2 mm, in series

* Half-sine current pulse 7700 peak Amps

Figure 1: Cross-sectional view and principals of the MIK.

Accelerators

New Facility Design And Upgrade



Mechanical Eng. Design of Synchrotron Radiation Equipment and Instrumentation MEDSI2018, Paris, France JACoW Publishing

ISBN: 978-3-95450-207-3

doi:10.18429/JACoW-MEDSI2018-TUPH12

Alumina Synthetic monocrystalline sapphire
4L0, ALO,
0.1
Lo
- Z At Glue *  Brazing HT° Diffusion bonding
o |\ (Polytec :AREMCO Coorstek ~T° fusion (2 050 °C) /2
/ } f BOND 526-N) * Glass Glumg K1 ocera
‘ = ;%E . Polymerized * Friatec
-l EiBgsE—— (2hat95°C+2hat omgen ondn nqlmosoheve « Ondzing dfectss
o / 165°COR4ha Y.
Y 150°C) ?LW;Y Reduggsmaghars = O s o
9.1 - ~ Y‘Y Y @ = Oxygen
° I 20 Zu

16
stainless steel3

Figure 2: A few technical details.

CONCLUSION

MIK is a good example of collaborative project involv-
ing many partners. This particular electromagnet is an
opportunity for the new generation of synchrotrons by
reducing drastically disturbances on stored beams during
top up injection, and also offers substantial space savings.
Technical challenges have been overcome and a great
know-how has been acquired. The first MIK displays
already outstanding performances in MAX IV.
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A special tribute to a friend, Pierre Lebasque, project
manager for the MIK at SOLEIL and Team Leader
of Pulsed Magnets Group of SOLEIL for many years,
who just left us and with whom I had collaborated
for 15 years on different projects.
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