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@ KEK Japanese Contribution to HL-LHC: D1 magnets
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 Beam separation dipole (D1) by KEK
» Design study of D1 for HL-LHC within the framework of the CERN-KEK
collaboration since 2011.
» 150 mm single aperture, 35 Tm (5.6 T x 6.3 m), Nb-Ti technology.
» Development 2-m long model magnets (3 units) at KEK
* Deliverables for HL-LHC
» 1 full-scale prototype cold mass (MBXFP)
» 6 series cold masses (MBXF1-6)



@ KEK Status of Model Magnet Development at KEK
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Cold test of the 2"d model magnet is
started at KEK in this week (from the
14th of October 2018).




@ KEK

High Energy Accelerator
Research Organization

Magnet construction
Vertical test
Cold mass assembly
Cryostating
Horizontal test
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 Model magnet development until 2019.
e A contract of a full-scale 7-m long prototype magnet (MBXFP) will be made at April 2019.
* Production of series magnets (MBXF1-6) will start after the vertical test of the prototype.
* Foreseen milestones: delivery date of cold masses (present baseline)

 MBXFP (for string test): Sep. 2020.

 MBXF1-4 (for the HL-LHC machine): Dec. 2022.

 MBXF1-6 (all): Dec. 2023.
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MEMORANDUM OF UNDERSTANDING

. M O U )S We re Sig n e d O n J u Iy 6, 2 O 1 8 at FOR COLLABORATION IN TI:[:ZFI(-I:IE(;‘{[-;ILUMINOSITY LHC PROJECT
MEXT, Tokyo, in presence of Dr. Isogai,
BETWEEN: THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (“CERN™), an

D | re CtO I G e n e ra | Of Rese a rC h P rO m Ot I O n Intergovernmental Organization having its seat at Geneva, Switzerland, as the Host Organization
of the High Luminosity LHC project (“HL-LHC Project™);
Bureau, MEXT.

AND: THE INSTITUTES, LABORATORIES, UNIVERSITIES AND THEIR FUNDING AGENCIES AND
OTHER SIGNATORIES OF THIS MEMORANDUM OF UNDERSTANDING,

KN4074/TE/HL-LHC
ADDENDUM
to

THE MEMORANDUM OF UNDERSTANDING FOR COLLABORATION IN THE HIGH
LUMINOSITY LHC PROJECT AT CERN

between
THE INTER-UNIVERSITY RESEARCH INSTITUTE CORPORATION,
HIGH ENERGY ACCELERATOR RESEARCH ORGANIZATION (KEK)
and

THE EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)

concerning

Collaboration in the construction of the superconducting separation dipole magnet D1 in the
framework of the High Luminosity upgrade for the LHC at CERN

2018



(Q)KEK Funding Status in Japan

B We already made a commitment to the D1 magnet fabrication
as described in the MOU, even if MEXT does not allocate extra
fund to support KEK’s contribution to HL-LHC.

m We are still working hard to get the extra fund, because it will
allow us to:

» Offer additional contributions to HL-LHC.
» Ship D1 magnets in more completed form.

B MEXT approved the budget and sent it to the finance ministry
in August for its confirmation. Final conclusion will be given at
the end of this year.



®KEK Collaboration between KEK and CERN (1)
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HL-LHC | |
Beam Halo Monitor (Y. Mitsuhashi) R&D on Crab Cavity (Y. Morita)

Vertical Electro Polishing successfully applied to
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A NEW ACCELERATION SYSTEM FOR Study for beam-beam induced resonances in HL-LHC
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®KEK Collaboration between KEK and CERN (2)
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FCC
Design of Beam optics(K.Oide)
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e ! 3 y S 3
e PO 5 + Several studies on the beam dynamics at FCC-ee: low emittance tuning,
dynamic aperture, beam blowup with/without beam beam, are
FCC-ce introduced.
1
;‘-r-mm + Although not shown here, more studies are going on broader subjects
such as beam-beam, polarizalion & energy calibration, collective
several 'l 108 . T 108 1 CC / fe iati i i
Several R)] vics on Beam Dynamies in FCC-ee = il effects, beam feedback, synchrotron radiation, beam-gas interaction,
4 radiation shielding, detector backgound /MD], injector complex, etc.
K Oide A PE
Contributions by S, A T. Charles, D, El Khechen, D, Shatiloy; T. Tydecks S < : ; . aes
REREOnSDY Sknpmon: o e diathiliad il PG ar) 4 The project will continue to be exciting after the CDR.
Many thanks to M. Benedikt, A. Blondel, M. Boscolo, E. Levichey, F. Zimmermann, and the entire + 100 km Circumference sharing the same tunnel with FCC-hh.
FCC-ee Collaboration Team. + Covers the energy range between Z-pole (912 GeV CM) to ttbar (365 GeV CM),
ik e b sk Copae T ey g s ESCAD.-2 ot 21365, + 'Highest luminosity éver urider SR powar less than 100 Mi¥ at all enesgies,
+ Double ring, 21Ps, 30 mrad crossing angle, crab-waist, top-up injection, etc.
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+ Based on existing technologies verified in e+e- colliders in the world, including VEPP-
1V, LEP, PEP-II, KEKB, DA®NE, CEPC II, SuperKEKB,

CLIC
High Gradient acceleration (T. Higo)

KEK is providing test stand for high gradient evaluation for
CLIC prototype structure.

CLIC test structures; fabrication and test
| 18 - Quad—>TD18-2>T24->TD24
SR, 4
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®KEK Collaboration between KEK and CERN (3)
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CERN'’s Activity for CLIC/ILC at ATF2
B Ground Motion Feed-forward for CLIC

B Nanometer Beam Development

® Final Focus System studies for LCs 14 Geophones has been installed in ATF2 by CERN and LAPP
Wakefield free steering method lead by CERN. s -

lr——b processor |——,

| | ‘——_——'-

corrector

- Setup of the Feedforward -

® Ultra High-beta optics for CLIC
Two Octupoles by CERN has been installed.

B Beam Monitor Developments
High resolution OTR-ODR monitor

= | g

Collaborative Research Contract between CERN and KEK supports the ATF beam operation.
115kCHF(2014), 102kCHF(2016), 102kCHF(2017)
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(Q)KEK ILC Status in Japan

®m |LC Advisory Panel concluded in July 2018, which summarized
all the details of ILC, but no recommendation was given.

B [ts report has been sent to the Science Council of Japan (SCJ),
which set up a special committee and started discussion. A
recommendation is expected in a few months time frame.

®m Japanese Government will issue a statement by the end of
CY2018. LCB will discuss it in March 2019, and decide if ILC is
proposed to the European strategy discussion.



