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clear From the CLIC Test Facility to CLEAR

CLIC Test Facility (CTF3) - completed its experimental program in 2016

CNEF Proposal to reuse the CLEX area and the

COF'\;',?,'QER CALIFES e linac for accelerator R&D

>
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CLEAR is a user facility at CERN, running in parallel with the
main CERN accelerator complex, with the primary goal of

enhancing and complementing the existing accelerator
R&D and testing capabilities at CERN Approved December 2016
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clear CLIC in a nutshell

%

The eNCompact Linear Collider - CLIC could be built in stages of increasing collision ¥ Legend

energy : starting from 380 GeV, then ~ 1-2 TeV, and up to a final energy of 3 TeV. | == CERN existing LHC
To limit the collider length, the accelerating gradient must be very high 6 CLIC aims “ Egiézagofv
at 100 MV/m . _

CLIC is based on a two -beam acceleration scheme , in which a high current e- i LWk
beam (the drive beam) is decelerated in special structures (PETS),and the <
generated RFpower isused to accelerate the main beam .

quadrupole
quadrupole pOWer-extractiona d
[ - :
) transfer Structyre (PETS)

The feasibility of the CLIC
scheme has been demonstrated
in CTRB and documented in a
series of reports

N

CLIC International

) .

O Accelerator collaboration J

CLIC_38O IS ConSIdered an alternatlve ® Detector collaboration f
@ Accelerator+ Detector collaboration &
to FCC-ee for the proposed future

The CLIC accelerator and detector concepts, together with the physics potential of the project, are

H | g g S faCtO ry at C E R N being studied and developed within world-wide coordinated efforts.
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clear Two-beam scheme issues

Drive Beam Generation
* Full beam loading acceleration
* High current stable acceleration
* Bunch length control, isochronous beam lines
* Phase coding

« Combination with RF deflectors

» Drive Beam stability (phase, charge, ...)

RF Power Production

* RF power level and pulse length (break-down limit)
« Extraction efficiency, HOMs

» Drive Beam deceleration (efficiency, transport, stability)

» On-off mechanism (break-down protection)

* RF pulse shape (beam loading compensation)

All covered
in CTF3

Two-Beam Acceleration

« Gradient, pulse length (break-down limit)

» Consistency with expectations

* Break-down kicks

« Test with full-fledged module

« Wake-field monitors

/L\OA
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clear CTF3d the original mission @)

Stion of
Eonous lines and

120 MeX Beam recombination

CAL' FES and current

multiplication by RF
Probe Beam

deflectors
Injector
TBTS :

Firsttbeam) d June: 2003

12 GHz power

30 A. 140 n C L EX generation by drive

beam deceleration
60 MeV

High-gradient two -
beam acceleration

\ VEE

Bunch phse coding

R. Corsini, Seminar @ LOA 8 20t March 2025 AJA



clear

Drive Beam Generation

Full beam loading acceleration

RF pulse at structure inpu
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RF pulse at output | |
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clear

Two-Beam Acceleration @

Two-Beam Acceleration demonstration in TBTS
Up to 145 MV/m measured gradient

Good agreement with expectations
(power vs. gradient)

15-Jul-2011
Energy at screen center= 215.32 MeV
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Drive beamON
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Energy at screen center= 212.25 MeV

Drive beamOFF
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Maximum stable probe beam acceleration
measured: 31 MeV
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clear CTF3 in 20152016 @)

Last beam 8 December-2016 ¢

Phase feed -forward
experiment

Beam loading
experiment

Diagnostics R&D
using CALIFES

TBL
deceleration

B Two Beam Module,
Wake-f i el d mon|itorse
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clear Drive beam phase feed -forward @
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J. Roberts Goal: \\
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DB feed -forward results, 2015
PHYSICAL REVIEW ACCELERATORS AND BEAMS 21, 011001 (2018)
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CLIC Test Facility (CTF3)

Ma pd a ®2016 | °
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clear

CERN Linear Electron Accelerator for
Research

(CLEAR) 2017

.
Map data ©2016 |, *
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Clear The CERN Linear Electron Accelerator for Research (CLEAR) @

7 4~ Scientific and strategic goals:

A Providing a test facility at CERN with high  availability , easy
access and high quality e - beams .

A Performing R&D on accelerator components , including beam
instrumentation prototyping and high gradient RF technology

A Providing an irradiation facility ~with high -energy electrons,
e.g. for testing electronic components in collaboration with
ESAor for medical purposes( VHEE/FLASH

A Performing R&D on novel accelerating techniques d electron
driven plasma and THzacceleration.

CLEAR is a versatile 200 MeV electron A Maintaining CERN and European  expertise for electron
linac followed by a 20 m experimental linacs linked to future collider studies

beamline, operated at CERN from 2017 A Using CLEAR as atraining infrastructure for the next

as a multi -purpose user facility. generation of accelerator scientists and engineers.
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clear CLEAR provides electron beams for a large and varied range of experiments

In-air test stand

CLIC TestStand @

Testing ground for beam High-gradient and linear collider R&D
diagnostics R&D and THz

radiation studies

+ Beam instrumentation

area CERN Linear
Electron
Accelerator
for Research

Irradiation for medical
and other applications

n-Air setup &=

A

ACS 0270

e ey,
A OTRI \® ! Y
&

CALIFES
electron
linac

Flexible
accelerator
providing

200 MeV
electron
beams to all
CLEAR users

The Plasma
Lens Experiment

VESPER
-

Beam irradiation facility for studies on

Novel concepts of plasma  -based radiation damage of electronics and
focusing and acceleration medical applications
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clear CLEAR Beam Parameters W

= \ W4
| Extended parameter range and
“' performances since 2017

‘!,. A Short bunches

I.’. A High charge

| A Large energy range

) A Stability, beam size
3

30 8 230 MeV

Energy

Energy Spread <0.2%rms (<1 MeV FWHM)
' l- Bunch Length 0.1 ps 610 ps rms
Saes{W Bunch Charge 5pC 83nC

s = :" Number of bunches per pulse 1to ~150

B \aximum total pulse charge 80 nC

Normalized emittances 3 mm to 30 mm (bunch charge dependent)
y . Repetition rate 0.8 to 10 Hz

Bunch spacing

1.5 GHz or 3 GHz




Clear Access to the facility

CERN

A Access to the facility is  free for all academic and research users. Any user willing to access the facility has
to fill-up a beam time request form  (https://clear.cern/content/beam -time -request ), specifying:

A Experiment description, scientific aim and justification
A Needed beam parameters
A Experimental apparatus and logistics, safety aspects

In general, some iterations between the operation team and the requester are needed (before or after
receiving the form) in order to clarify requirements and understand goals.

A The CLEAR Technical Board is responsible to allocate the beam time in the schedule following guidelines
by the CLEAR Scientific Board , after checking technical feasibility, safety and RP issues

A The CLEAR Scientific Board members follows the formal approval procedure for each beam time
request, which is carried out using the CERN EDMS infrastructure.

A A call for experimental request  is done every year during the winter shutdown. The Scientific Board
meets every year in February for assessment and evaluation of the requests received and to give
overall recommendations. Flexibility is retained by the possibility of accepting further requests during
the year, with the Scientific Board arbitrating in case priorities needs to be applied .
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https://clear.cern/content/beam-time-request

clear CLEAR Operation 2017 - 2024 @)

Start with beam August 2017

.......

A 19 weeks of operation in 2017
A 36 weeks in 2018
A 38 weeks in 2019
A 34 weeks in 2020
A 35 weeks in 2021
A 37 weeks in 2022
A 38 weeks in 2023
A 39 weeks in 2024

Due to Covid -19 related measures,
2020-2021 activities were impacted,
and mainly limited to CERN users
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Clear Operation details

CERN

A CLEAR is astand -alone installation, thus operation during general stops of the global CERN
accelerator complex, including long shut -downs , is possible.

A CLEAR is operated for 30 to 40 weeks/year & typically from March to December,
often 2 -3 weeks stop in summer.

A Operation organized over 2 shifts, roughly during working hours , 5 days/week
A No night shifts or week -end running (apart few exceptions)

A Current operating team:
2 Staff, 1 associate, 2 fellows, 1 PhD student, plus 1 part -time associate (in remote)

A Support from CERN services and groups on technical systems, in general on best effort basis
and subject to priorities

A Detailed weekly activities organized at the Monday operation meeting (often followed by
access in the hall) and coordinated by a weekly supervisor (member of the operation team)
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clear Exampl e of a o-t202pi cal 6 year @

- 38 weeks of beam

- 279 hours of set -up installation

- 230 accesses with radioprotection

- 1209 hours of beam

- 40 hours of fatal failure

- 1.9 experiments per week in average
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