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A bright future for HL-LHC

by Isabel Bejar Alonso (CERN) , Panagiotis Charitos (CERN)

HL-LHC Upgrades LHC CIEMAT

The 7th HL-LHC annual collaboration meeting in Madrid reviewed the current progress and
set the goals for next year.
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The 7th HL-LHC Annual meeting in Madrid took place in November. An intensive week to
review the progress done during 2017 and the objectives for 2018. The HL-LHC project is
moving to construction phase. The hardware models as well as the prototypes of the
equipment in their final configuration are under construction or currently tested.
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In 2017, the HL-LHC project achieved a number of key milestones. The first crab cavity
prototypes built in the US were successfully tested by LARP collaboration that is



transforming into US-HL-LHC AUP (Accelerator Upgrade Programme) and the full
cryomodule containing the crab cavities built at CERN was successfully tested at 2K; just
In time to be integrated in the SPS during the winter where their performance will be
studied next year by using a beam from the SPS.

Thefirst low impedance collimators were tested and characterized in the LHC machine
together with the crystal collimation concept (not in HL-LHC baseline). The test of the first
long prototype of the MQXF quadrupole, manufactured by US-LARP-AUP for the new low-
b HL-LHC insertions has just started in BNL. Thefirst results are expected in February.
Moreover, the construction of thefirst 11 T magnet and DS collimator and the test of the
first long SC link, all manufactured at CERN, were among the highlights of the HL-LHC
week.

In addition, the successful implementation of the ATS optics (devised for the LHC
upgrade) and the tests of the full detuning operation mode of the LHC RF system during
the LHC operations: are two key ingredients that increased the performance of the LHC in
2017 and pave the way for its high-luminosity upgrade.

Thisyear we had an international review that validated technically the e-lenses and
equipment that could be part of the HL-LHC baseline. Finally, we have concluded on the
interface between the machine and the experiments. These above developmentsin all
these different fields show how the HL-LHC project is making progress towards final
implementation.

There are several other relevant milestones achieved by the HL-LHC collaborations. The
short model of the D1 reached ultimate current in KEK. The first octupole and decapole
prototypes also went beyond the ultimate current in INFN LASA. The D2 model
congtruction in theindustry is well advance, a collaboration led by INFN. Finally the short
mechanical model of the nested orbit corrector and the first coil were also accomplished
thisyear in CIEMAT

Procurement for HL-LHC

2017 was also the year for the preparation and adjudication of some of the bigger contracts of
HL-LHC. Thetender for civil engineering works for Point 1 and Point 5 (including large
excavation and construction work) was announced in July and is presently under final
evaluation. The contract adjudication will be done in March and thefirst civil worksfor HL-
LHC are expected to start in summer 2018.

Thisyear has also seen thefirst tender for the collimators that will be installed during the next
Long shutdown 2 (LS2). The adjudication in December will ensure their delivery on time for
their installation before mid-2020. In parallel to the construction of the crab cavities
cryomodule to be tested in the SPSin 2019, the tendering of the Jacketed Crab Cavities DQW
type has been placed. The contract will be adjudicated this December and will be complemented



by the work done by AUP on the RFD type crab cavities. Also in the field of the 11T magnets,
HL-LHC adjudicated the tender for the construction on CERN site of the coilsfor the 11T
dipole. An industrial service contract where skilled employees will use the facilities built at
CERN and that were used to build the first models and prototypes of the 11T dipole.

The next challenge for HL-LHC isto ensure a coherent integration lay-out that will meet the
constraints imposed by the lay-out of the civil engineering and the preparation of a first version
of the installation plan. Meanwhile, the optimization of the design and construction of the
componentsisin progress. “ As the window to keep various optionsin the planning narrows we
need to work hard to make final choicesfor the implementation of an industrial construction
roadmap” says Lucio Rossi HL-LHC Project Leader.

The second HL-LHC Collaboration Board also took place during the HL-LHC week. HL-LHC
steadily becomes a global project. 18 HL-LHC Collaboration Board membersand 11
collaboration partnerswith R&D contributions work together with CERN to make possible HL-
LHC. The gathering in Madrid showed the interest of the community on the development of the
HL-LHC technologies with multiple proposals for in-kind contributions.

To learn more about the HL-LHC Project read the Technical Design Report (TDR)
https://e-publishing.cern.ch/index.php/CYRM/issue/view/40 and or brand new website .

*AUP HL-LHC Accelerator Upgrade Project (BNL, FNAL, LBNL and SLAC)
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