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2013 - 2019 Development Phase

Development of a Project Plan for a
staged CLIC implementation in line with
LHC results; technical developments with
industry, performance studies for
accelerator parts and systems, detector
technology demonstrators

2019 - 2020 Decisions

Update of the European Strategy for
Particle Physics; decision towards a next
CERN project at the energy frontier
(e.g. CLIC, FCC)

020 - 2025 Preparation Phase

Finalisation of implementation
parameters, preparation for industrial
procurement, Drive Beam Facility and
other system verifications, Technical
Proposal of the experiment, site
authorisation

2025 Construction Start

Ready for construction;
start of excavations

‘ Compact Linear Collider

2026 - 2034 Construction Phase

Construction of the first CLIC
accelerator stage compatible with

"impl‘em‘éritation 0f“fu, 'e’r sﬁge‘s‘,

harfdwaneucommgss;omng

e

2035 First Beams

Getting ready for data taking by
the time the LHC programme
reaches completion




A TDR for CLIC by 2025* @)

« The CLIC Project Implementation Plan being prepared for the 2019-20 European Strategy Update

 Among the documents prepared are overviews of the collaboration’s plans for next period — the
CLIC Preparation Phase 2020-2025*

« Such overviews are very important for the European Strategy Update and for planning at CERN

« The collaborative partners plans in the same period are equally crucial — for making a coherent programme
for developing “CLIC technologies”

« During 2020-2025* - Towards a CLIC Technical Design Report (TDR)
 What is needed for a CLIC TDR ?
* How can we optimize the programme linking to other technology related projects ?

*We have used 2020-26 in our internal budget planning (7 years)
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The CLIC project

Forces

Technical
implementation
and solutions

Organization
and community

For any next machine the largest challenges are the cost and timescales/size
involved ....

Key activities for a CLIC TDR in the Preparation Phase will be:
1. Prepare technically for industrial production (examples for
a cost and power drivers on next slide)

a4 2. Pursue large systems tests (not necessarily at CERN)
Industrial basis 3. Final design/parameters, cost/power, schedules,

and future CE/site/infrastructure
flexibility

Detector and Physics studies not covered
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Key technical activites ——_ g

Now:

Module (drive-beam,
klystron type) baseline

Optimized structures
and RF components

High efficiency
klystrons and
modulators

Magnets design and
prototypes

Civil engineering,
infrastructure

einar Stapnes

Naxt:
Final modules, from revised
designs to industrial modules

Finalize industrial structures:
increase manufacturability, brazed,
halves, conditioning.
Use/maintain/operate existing test-
stands for testing

Efficiency and costs
Improvements, significant gains
possible for efficiency, industrial
cost-models and optimization

Permanent magnets, longit.
variable magnets -> industrial
production and cost-optimisation

Detailed site layout and
CE/infrastructure designs




Industrial considerations (example)
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Next phase:

General overview (N.Catalan)

Qualified companies, technical and commercial documentation, reliable
costs (i.e. not first prototype), ideally (small) part of larger market
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System tests

Light sources, FACET/FELs for emittance conservation, Final Focus
studies (ATF2), Drive-beam Front End facility at CERN

Two examples:
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Cost and Power
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A cost of ~6 BCHF and power ~200 MW are “reasonable” values

- Focus TDR work on modules, RF and CE for costs; for power RF and magnets




Collaboration

Today the CLIC project preparation is a
very collaborative effort

In next phase the potential is even larger:

* Increasing use of X-band
technologies in other projects

« XFEL Design Study

» Additionally: Medical applications
(proton and very high energy
electron therapy)

INFN Frascati advanced acceleration facility
EuPARXIA@SPARC_LAB

ing
RF potogun Solenoid X-band LINAC magnet
s

. — - Wé :1:::|erator Q
i\ Beam
Eindhoven University led
SMART*LIGHT Compton Source

Status of applications ALCWS 2018, Fukuoka, Steinar Stapnes
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X-band technology
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Beyond being a collaboration for CLIC, many
groups have their own X-band facilities and
components (see overview)

Left: EU Design Study for X-Band FELs 2018-2020:
http://compact-light.web.cern.ch

In the CLIC preparation phase:

Take advantage of the widespread use of electron linacs, and

- rapidly increasing use of X-band - increase collaboration
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Preparation Phase planning 2l

The main activities needed for a TDR are quite clear, keywords:
costs/power, industrial activities, final parameters, site preparation,
detector and physics studies

Concerns: Drive-beam facility, ATF2 or similar, resources

The way forward depends very strongly on the collaboration — for each
item/study needed for the TDR: Combine CERN resources,
collaboration activities, industrial interests and educational i

3.0 TeV - 50.1 km (CLIC3000) 'f’

MoU
annexes or
similar (with

programmes { : 4 Vi £ gﬂoﬁa%)nodral\tlcl)\ﬂss)
Examples. Y [ —— R&D contracts
* Klystron modules — if done for FEL projects outside CERN the
CERN efforts can be less A i
. . ) oot ol g Technology
« Permanent magnets — if industry interested (for use outside CLIC), ;gar‘ggfrg;ms
or other projects use on a short timescale, we need to participate EU projects.
and not carry such a programme The CLIC studies are
« If a country would like to establish a training or exchange CERN hosted
programme with CERN for electron linacs/X-band we will put into
the planning matching funds
« Network of X-band testing facilities — rely strongly on activities » Creating matrix with key partner
outside CERN contributions 2020-25
- need to be creative - * ILO overview of technologies

31 May 2018 Budget planning



Physics with e-beams, example LDMX

A STRONG CANDIDATE: HIDDEN SECTOR DM | Basic Concept & Beam Requirements
Recoil Calorimeter
; Tracker :
Simple, familiar particle content Eggl'(:gr o
new matter o e
DM with th al freeze-out origi
Simple, predictive Cosmology ‘ with erma }lee7e ou Orlé_:ln Target

‘ 4+ Electron beam impinging on target:

= ! * multi-GeV electrons
———— !

* 1-200 MHz bunch spacing
A ¢ Ultra-low O(1-5) electrons per bunch
Motivated (broader) mass range - : :
| | | 4 Measure recoiling low-energy-fraction electron & its pr
MeV/ GeV Te\, - Forward tracking in (small) B-field
Thermal DM WIMP + Reject events with visible particles carrying remaining
. energy
ol e — Deep, highly segmented calorimeter 9
Targets for Thermal Relic DM
10—4 E LHC ;
105, LEP & /
-6 14& f _‘f i
10 1% ;

10~7 | Phase I: 4 10" @ 4 GeV s
10-8 1 0.1-0.3 X target \

Talk by P. Schuster
“Physics Beyond

10716 . it K e | izt Colliders” Nov 21, 2017



CERN_Nov2017_Schuster.pdf
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&lb X-band linac at CERN In next phase ?

Accelerator implementation at CERN of LDMX
type of beam (Physics Beyond Colliders)

X-band based 70m LINAC to ~3.5 GeV in TT4-5:

* Fill the SPS in 1-2s (bunches 5ns apart) via
TT60

» Accelerate to ~16 GeV in the SPS

« Slow extraction to experiment in 10s as part of
the SPS super-cycle

« Experiment(s) considered by bringing beam
back on Meyrin site using TT10

CMS
LHC

North Area

ALICE LHCb

SPS

ATLAS

T2 ] 1999 (182 m

LINAC 2

~ LINAC 3
lons

LHC Large Hadron Collider SPS Super Proton Synchrotron  PS  Proton Synchrotron

Antiproton Decelerator f CNGS Cern Neutrinos to Gran Sasso
LEIR Low Energylon Ring LINAC LINear ACcelerator

Beyond LDMX type of beam, other physics experiments considered (for example heavy photon searches)

Acc. R&D interests: Overlaps with CLIC next phase (klystron based), FEL linac modules, e-beams for
plasma, medical/irradiation/detector-tests/training, impedance measurements, instrumentation. positrons

and damping ring R&D
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Q!B While being strategized @

Look at common areas in all scenarios — consider key topics or facilities 2019-2023

Cover all existing existing agreements with (INFN, UK, Spain, etc) that go into 2020, it also
covers CompactLight obligations, ARIES transnational access, LCC

Also consider the key developments needed for eSPS

Wait and see budget 2019-2023

LC design team

Nanobeams and related system tests ATF, DR, etc
CLEAR

High Eff Klystrons/modulator and test-areas, module

Xbox operation and test-structures

Gun and positron studies (AWAKE, CLEAR, Compact Light, eSPS)

31 May 2018 Budget planning
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From the CLIC workshop end January — 230
participant

Summary:

Previous talk: The CLIC collaboration is on track to present a Project Implementation Plan and provide input
to the European Strategy Update:

« 380 GeV drivebeam baseline, klystron option, both upgradeable in stages to 3 TeV

This talk: Plans for next period 2020-2025 will be a part of ESU documentation — a collaborative plan with
focus on industrial pre-series including agreements with main collaboration partners where X-band projects,
or other core technologies, are put into use in the same timeframe

Current planning for the phase 2019-2023 focusing on minimum “must do”

Construction can start ~2025+ with completion ~2035
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