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CLIC in a nutshell

CLIC will be built in stages of increasing collision
2" Legend

energy: starting from 380 GeV, then ~ 1- 2 TeV,
and up to a final energy of 3 TeV.

emmm CERN existing LHC
Potential underground siting :

ssee CLIC 380 Gev
» seee CLIC1.5TeV

To limit the collider length, the accelerating sese CLIC3TeV
gradient must be very high - CLIC aims at ‘
100 MV/m, 20 times higher than the LHC.

Jura Moyntains
CLIC is based on a fwo-beam acceleratfion
scheme, in which a high current e- beam (the
drive beam) is decelerated in special structures
(PETS), and the generated RF power is used to
accelerate the main beam.

quadrupo[e

Quadrupole  Power-
1 ) transfe

€Xtraction nd
I'structure (PETS)

The feOS|b|“Ty Of CUC hOS O Accelerator collaboration
been demOﬂSfrOTed (]r]d ® Detector collaboration
documenfed in The @ Accelerator+ Detector collaboration &,

CLIC Conceptual Design The CLIC accelerator and detector concepts, together with the physics potential of the project, are
Re[ gorT being studied and developed within world-wide coordinated efforts.

)
|
§

CLIC International Collaboration
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° CLIC Timeline .

2013 - 2019 Development Phase 2020-2025 Preparation Phase

Development of a Project Plan for a Finalisation of implementation

staged CLIC implementation in line with parameters, preparation for industrial

LHC results; technical developments with procurement, Drive Beam Facility and

industry, performance studies for other system verifications, Technical

accelerator parts and systems, detector Proposal of the experiment, site

technology demonstrators authorisation
2019 - 2020 Decisions 2025 Construction Start 2035 First Beams
Update of the European Strategy for Ready for construction; Getting ready for data taking by
Particle Physics; decision towards a next start of excavations the time the LHC programme
CERN project at the energy frontier reaches completion

(e.g. CLIC, FCC)
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@ Compact Linear Collider




IPA 17 R. Corsini — Final Results From the CLIC Test Facility, CTF3
D)

The CLIC study

DRIVE BEAM INJECTOR

BYPASS TUNNEL

INTERACTION REGION
DRIVE BEAM LOOPS

MAIN BEAM INJECTOR

DAMPING RINGS

DRIVE BEAM DUMPS

TURN AROUND

CLIC SCHEMATIC

(not to scale)

Bl eence SWITZERLAND
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The CLIC study

COMBINER RINGS

DRIVE BEAM INJECTOR

BYPASS TUNNEL

INTERACTION REGION
DRIVE BEAM LOOPS

MAIN BEAM INJECTOR

DAMPING RINGS

quadrupole

quadrupole DOWer~extraction and
( transfer Structure (pgyg )

DRIVE BEAM DUMPS

TURN AROUND

CLIC SCHEMATIC

(not to scale)
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What matters in a linear collider ¢
High gradient
Energy reach E = L. G y
Y cm linac = acc - X-band normal conducting
1
. . b re 77 -
Luminosity L= P X H, oc beam/ 4¢ specific
47[0' O' E Issues
NB: Opy = Bry€ry
.D.. T,y \J ~
e Acceleration efficiency Two-beam scheme
- * Generation of small emittance Damping rings
e d
» Conservation of small emittance Wake-fields, alignment, stability

* Extremely small beam spot at IP Beam delivery system, stability
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CLIC Test Facillity (CTF3)

= , A2 X
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Two-beam scheme issues

Drive Beam Generation
* Full beam loading acceleration v
» High current stable acceleration v
» Bunch length control, isochronous beam lines v
» Phase coding v
« Combination with RF deflectors v
 Drive Beam stability (phase, charge, ...) v

RF Power Production
* RF power level and pulse length (break-down limit) v
« Extraction efficiency, HOMs v
* Drive Beam deceleration (efficiency, transport, stability) v
» On-off mechanism (break-down protection) v
* RF pulse shape (beam loading compensation) v
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Two-beam scheme issues

Drive Beam Generation All covered in CTE3

* Full beam loading acceleration v
» High current stable acceleration Two-Beam Acceleration
* Bunch length control, isochronous beam lines « Gradient, pulse length (break-down limit) v

» Phase coding » Consistency with expectations v

« Combination with RF deflectors

* Break-down kicks v
 Drive Beam stability (phase, charge, ...)
« Test with full-fledged module v
« Wake-field monitors v
RF Power Production
* RF power level and pulse length (break-down limit) v
« Extraction efficiency, HOMs v
* Drive Beam deceleration (efficiency, transport, stability) v
» On-off mechanism (break-down protection) v
* RF pulse shape (beam loading compensation) v
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CTF3 - the original mission

Loop

Combiner
Ring

CALIFES

Probe Beam

TBTS Injector

CLEX

Injector
First beam - June 2003
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Linac

High current, full
beam-loading
operation

Injector

Bunch phase coding

CTF3 - the original mission

Delay
Loop

4 A, 1.4us
120 MeV

CALIFES

Probe Beam
Injector

CLEX

First beam - June 2003

NS

Combiner

Ring

11
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CTF3 - the original mission

Operation of
isochronous lines and
rngs

Delay
Loop

Chicane Combiner

Ring

30 A, 140 ns
120 MeV

CALIFES

Probe Beam

TBTS Injector

Beam recombination
and current
multiplication by RF
deflectors

CLEX

Injector
First beam - June 2003

12
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? CTF3 - the original mission .

CALIFES

Probe Beam

5/ TBTS Injector

TBL

12 GHz power
generation by drive

C L Ex beam deceleration

High-gradient two-
beam acceleration

30A, 140 ns
60 MeV

First beam - June 2003

13
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CTF3in 2015-2016

Delay

Dogleg Beam
loading
experiment

Combiner
Ring

CALIFES

Probe Beam

TBTS Injector

CLEX

Injector

. Last beam — December 2016

14
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CTF3 in 2015-2016

Phase feed-forward

T experiment
ety o j : fv/
g ST e
o AW
CLEX N T2 %
N T Combiner
Linac o
CALIFES
Probe Beam
TBTS Injector
TBL CLEX
Injector

Last beam — December 2016

5/16/2017 15
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CTF3in 2015-2016

Delay
Loop

Chicane
Linac

CALIFES

Probe Beam

TBTS Injector

CLEX

Injector

S Last beam - December 2016 .
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CTF3in 2015-2016

Delay

Two Beam Module,
Wake-field monitors...

deceleration

Last beam — December 2016

5/16/2017 17



High beam
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Full beam loading acceleration

RF pulse at?structure input

/ !

Most RF power
to beam

L R L

“short” structure — low Ohmic losses

Z

Drive Beam Generation

95.3% RF to beam efficiency
Stable high current acceleration

Factor 8 current & frequency multiplication

CR.STBPMO0155S *

-5

-151

20 —— current signal h

== _2015_12_04_14:57:25ref

—— _2015.12_10_19:49:28xef
-23 -+ _2015.12_10_19:47:31ref
—— _2015_12_10_18:55:37ref
~o— _2015_.12_10_14:50:27 ref

1 1 1 1 T Ll T T 1
5000 5200 5400 5600 5800 6000 6200 6400 6600

Factor 8 combination
18
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o . . Vad
Drive Beam Generation

Beam recombination e £ .
+ Fast bunch phase switch in SHB system ala |- i s a : ‘
< ‘ 1

« Operation of isochronous rings and beam lines

—_— 3> xx
e

OTR light after the Delay Loop

Torla= 9454  @<0

—> Time

non-isochronous — 224 turn

750

: ! 5 I
ﬁ 6 ns !r l =
| '

250

o L L "
=1000,0 =750,0 =500,0 -250,0 0.0 250,

l l l i%g » isochronous — 60t turn
‘ﬂ ’yﬁ 2000 | D_333:567

Q
=750.0 -500,0 -250.0 0,0 250,0 500,

19
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Drive Beam Stability

Tests in CTF3

" g, < 250um, &, <100um Verified in CTF3
CLIC Drive Beam " <010  to 3 x103
. Emittance ¢_, < 150um °
requirements : xy = 190K “«@2
Transverse jitter < 0.30 Current stability 1 X 103
2mm Phase stability 0.2° @ 12GHz
-> 1lmm /
PETS
]
Imm
Feed—forword o Sroas
tests in CTF3
2mm
3mm -> 1lmm
«=> 1mm
N
Gun W W
SOMeV 250Me

-> 250MeV -> 2400MeV imm

/ A

RF power stability 0.2%

RF phase stability 0.05° Phase stability

Current stability 0.75 X 103 2.5° @ 12GHz

Verified in CTF3 Verified in CTF3
0.21% ~1° @12 GHz
0.035°

0.2 x103 20
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Drive Beam Stability

Pulse charge stability at end of the linac better than CLIC

requirements
. COMBINER
2 oy
gx10° . R eeee Chorge S'I'Ob””'y_ Factor 8 } S
—— Total stability . § . DRIVE BEAM
———Computed rms noise
gl{ ——Computed current stability .. T
| |
7L i i CLIC EXperimental Area
: : Two-Beam Test Stand (TBTS)
o : : Test Beam Line (TBL)
£ 61 i i .
g | |
3 | |
25_ L " = 1.01
P | | - :
< I | = std deviation = 0.54 10~°
8 4+ B - R I o
N . ! ! m .
= Linac L cro = 12 == | .
£3 : ! s . _;—J—-
2 : : 3
! ! 2
2r | | E 0.09 |
5104! ; g 0 200 400 0 20 40 60 80
s 4 Beam pulse 11 [-] Occurences -]
i
60
# of BPMs [-]
37.24
37
s RF power feedback, Feedback off

Repeatibility and long term current
stability greatly improved in final years.

Many feed-back loops operational, for
temperature, RF phase and power and
gun current.

P [MW]

36.6

35.87
35.6

MKS 13

36.4 Feedback on Feedback on
36.2

354
10:20

T T
10:30 10:40

T T T T
10:50 11:00 11:10 11:20

Time [h:m] 21
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° Drive Beam Stability

Pulse charge stability at end of the linac better than CLIC
requirements

COMBINER

— Toml stablllty

———Computed rms noise

gl —©—Computed current stability ... ...
T

DRIVE BEAM

CLIC EXperimental Area

T i i 1} iy i Two-Beam Test Stand (TBTS)
o : : ]\ \[ : : : : Test Beam Line (TBL)
5 : | | . |
§5_ N | 3 | 4 o 1.01
8| o Generol lesson from CTF3 (and SLC): std deviation = 0.54 10
S Linac i e Diagnostics, tuning procedures and ; PE——
6 3_. : o o .
2 | feedbccks are vital
| ' % A £ 0.99 ‘
; 200 400 0 20 40 60 80
Beam pulse 11 [-] Occurences -]
# of BPMs [-]
1 RF power feedback,
Repeatibility and long term current el MKS 13 Fecdbpoon
stability greatly improved in final years. e WWWMWWW Feedback on
= 362
E 36
Many feed-back loops operational, for - iy
temperature, RF phase and power and 3561
gun current. 35"110:20 10:30 10:40 10:50 11:00 1110 11:20

Time [h:m] 22
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PETS operated routinely above 200 MW peak RF power

providing reliably pulses ~ 100 MW to accelerating structure.

About twice the power needed to demonstrate 100 MV/m
acceleration in a two-beam experiment with the nominal

Power production in the
Two-Beam Test Stand

R. Corsini — Final Results From the CLIC Test Facility, CTF3 CE/RW
\

CLIC structure.
PETS powers
250 ‘ . ‘ ;
200k i YT F.'E.T?F'.u.t ........... i
150 -4 SRS ArEeL .
E
=

100

100

MW

50

.......................................................

10m M ‘
o ‘ééiiiiié;’h’/

COMBINER
RING

DRIVE BEAM
LINAC

CLEX
CLIC EXperimental Area

Two-Beam Test Stand (TBTS)
Test Beam Line (TBL)

ot R

1 " 1 1
0 100 200 300 400 500 600 700

ACS powers

! 4 4 ! 4

............. A.CSref..g....A...;.A A

|
.

0 100 200 300 400 500 600 700

t [ns]

—

CM VAP 0430 J

I CM PET 0431

CHRS

Two-Beam Test Stand
(TBTS) Layout

CA.VAA 0630
ACS
CA.ACS 0631

T
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ACTUATOR

ON-OFF MECHANISM

ACTUATOR AXIS

PISTON

TBTS — PETS On-off mechanism

3-CHOKE CHAMBER

Demonstration of PETS of-off

mechanism

« Feasibility issue

* Switch off power from individual PETS to
accelerating structure in case of breakdown
* Reduce substantially power in PETS, to cope with

PETS breakdowns

» PETS on-off principle fully tested

+ Conditioned at high power
(135 MW - nominal) by

recirculation

« System routinely used in CTF3 for
power enhancement and tuning

Beam current

Combinationx 4

BeeferreneminiiininnndiniiinnndBooiiiiiiiiiiiiiiiiii

Amps
L=2]

NP S boriieene: fiovenseneed b R H
0 100 200 300 400 500

ns

Simulation vs.
experiment

PETS, forward RF

PETS, forward RF

Power

Amplitude

6107 :
F030°° '
Spectra
T comparison |
2107 .
1 . L 1
g 11.98 12 1202
frequency. GHz

24
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Two-Beam Acceleration

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

Good agreement with expectations
(power vs. gradient)

Maximum stable probe beam acceleration
15-Jul-2011 measured: 31 MeV

Energy at screen center= 215.32 MeV

= Corresponding to a gradient of 145 MV/m

160~
g 140+ CLIC Nominal,
204 208 212 216 220 22 Drive beam ON 2 120, unloaded
Energy at screen center= 212.25 MeV @ 100
o
S 80 CLIC Nominal,
2 loaded
-10 £ 60
o
0 Drive beam OFF % 40r
S g
202 206 210 214 218 222 226 < 20
Mev 0 1 1 1 1 Il |
0 20 40 60 80 100 120

Power in accelerating structure (MW)
25
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Two-Beam Module Experimental Program 2015-2016

Two-beam acceleration in TBM thoroughly tested

Verified again power production/energy gain vs.
expectations

Operated at nominal CLIC gradient and pulse
length, ~ 100 MV/m and 240 ns

Experiment on control of RF profile (lbeam loading

compensation) done

CLIC two-beam module tests

« Power production, stability + control of RF profile

RF phase/amplitude drifts along TBL, PETS switching at full
power

« Two-beam acceleration, power transfer & phasing,
breakdown detection and effects of breakdowns...

+ Alignment tests, with and w/o beam, including Wake-
Field Monitors and main beam prototype BPMs

« Aim: gather all possible information, to feed back
into next generation Two-Beam Module design

50Energy gain as function of DB recombination factor

45

o
o
T

w
wv

w
o
T

»

Energy gain [MeV]
[ [ L] N
o w o w

wv
T

o

10 15 20 25 30
DB current [A]

o
w

26
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TBM — accelerating gradient in 2016

15-Dec-2016
CAS.MTVD330

-10
—

252 256 260 264 268272276

Energy at screen center= 263.5 MeV

-10
—_

252 256 260 264 268272276
Me\/

300 ERSF& ﬁeg 892 5957 S\\{f

250
200k .......... ........... ...........

150k ooonnn .......... ........... ...........

100 i i i
12.06:07 12:068:52 12:07:37 12:08:22 12:.09.07

RFdata 3000
280

Energy gain: 74.1 MeV Califes Energy: 199.4 MeV

S

260

';‘240 u

N

nN

o
T

Beam Energy [Me
B S
o o
T T

[

(=2}

o
T

140 -

120

T ——— T

T

Accel. Grad. =110 MV/m

Il Il 1 |

100

w
o

120 140 160 180
Califes Phase [deg]

200

220

240

N
w
T

Beam Energy Spread [MeV]

T T

Bunch leffgth: 4 ps
Califes epergy spread:\2.5 MeV

=t

1 Il 1 |

Scan with CALIFES phase

120 140 160 180
Califes Phase [deg]

200

220

240
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° TBM — wake-fields effect .

Beam position vs. DHG0385 current

8 T T T T
nb of bunches: 30 beam charge : 0.84 nC : : : :
;| I— - Beam at the " S— O s— 4
: centre of the ACS : ;
Tl NG B
E
o
[22]
E ] e OTROTRUON - NAVOMIORN SN . LY+ i SN OO SCIRUUNPNE - SO .
=
=
(= T O RO PN = - (N S SRRSO R APNPN -
c
2 :
8 3 5 ' E 5 5 [——oerc
s e R 7 S R R 84 nc H
o : 7 : : : i [—e—1.92:nC
¥4 : : : : . | —+—3.06nC
2EE 5 -- .......... RO ............ ............ —+—415nC H
Zai : ; 1 : 2 |e—%— 5H:nC
; ; : : : i | ——685nC
1 1 i i 1 1 1 T
0.4 06 0.8 1 1.2 1.4 186 1.8 2
current [A]
Beam position on MTV790 for various girder positions
nb of bunches: 30 beam charge : 415 nC 0.5 . . .

c1 girder kick 15Dec Hor 01918pC Pnb 10
0.4

High charge |

0.1 slope: -0.081 mrad/mm

ot
a1k
a2t

03F

Beam position on MTV790 FWHM [mm]

1 1
41 08 06 04 02 0 02 04 06 08 1 3
Girder position [mm] 2

0.4 e
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° TBM — wake-fields effect .

Beam position vs. DHG0385 current

g
nb of bunches: 30 beam charge : 0.84 nC : : : :
| E— - Beam at the R, R 7 O S 4
: centre of the ACS : ' '
Bl NN SO0 ST S
E
3
E B v isns pioarentins oo Bbipeiniasns proscpediion oS
=
=
O Qi < T N SO AL SN -
'§ : 3 % : : i :
. . ............ ——0.84 nC H
Wake (girder movers) 5 5 S
: . |——306nC
........ —+—415nC H
85.3 kV/nC/mm/m ; | ——s1nc
: . | ——s685nC
1.4 16 1.8 2

* Wake (corrector scan) Al

ir various girder positions
nb of bunches: 30 beam charge : 415 nC 85.5 kV/nC/mm/m ; : ; :
. {Pnb 10

High charge

03

02r

01} slope: -0.081 mrad/mm

ot
a1k
a2t

03F

Beam position on MTV790 FWHM

1 1
41 Q08 06 04 02 0 02 04 06 08 1
Girder position [mm] 29
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° Test Beam Line

14 Power Extraction & Transfer V'/ '3
Structures (PETS) o . \
installed and running from 2015

Full beam transport to end-of-line
spectrometer, stable beam

Power produced (90 MW/PETS) fully

consistent with drive beam current PETS tank during
(24 A) and measured deceleration. installation
Spectrometer  Corrector PETS Quadrupoles

l

ST
A A\ A A A A A A A A A A A\

TBL line in CLEX

: | ot | & 0o ot | @ Ssi(® ot | @ s T ot | @ oS 0 oS | @ oS 10 oS @ o 5 10 e S @ i SITORES | @ S (OB | S0P "'-ii """

COMBINER

DRIVE BEAM

CLIC EXperimental Area

Two-Beam Test Stand (TBTS)
Test Beam Line (TBL)

ScreeI\ Spectro-

meter

A L L

30
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14 Power Extraction & Transfer
Structures (PETS)

installed and running from 2015

Full beam transport to end-of-line
spectrometer, stable beam

Power produced (90 MW/PETS) fully

consistent with drive beam current

(24 A) and measured deceleration
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Test Beam Line
Y o\

PETS tank during
installation

DRIVE BEAM

CLIC EXperimental Area

Two-Beam Test Stand (TBTS)
Test Beam Line (TBL)

Beam deceleration, measured in spectrometer

About 1.3 GW of 12 GHz peak power!

TBL line in CLEX

1.y

-~

i
1

-
&

oy
™y

N /,,

e Y

and compared with expectations

140 : r :
o o Prediction from rf power
) 130 ° ¢ Prediction from beam current
¢ O Segmented dump measurement
~ 120 %‘ P
o
s 110 %
3 |- H
41% 2 =
w 100 u|
E o B B
! (e 8]
% of " o
]
y 86 o
|
70 L
250 300 350 400 450 500
time (ns)
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14 Power Extraction & Transfer
Structures (PETS)
installed and running from 2015

Full beam transport to end-of-line
spectrometer, stable beam

Power produced (90 MW/PETS) fully
consistent with drive beam current
(24 A) and measured deceleration.

About 1.3 GW of 12 GHz peak power!
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Test Beam Line
& Q

COMBINER

DRIVE BEAM

CLIC EXperimental Area

PETS tank during
installation

Two-Beam Test Stand (TBTS)
Test Beam Line (TBL)

Beam deceleration, measured in spectrometer
and compared with expectations

TBL line in CLEX

51 % deceleration TBL: P0=71 5 MeV/c

500
£ 400
()
E
300
-10 0 10
AP/P (%)
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Drive beam phase feed-forward

DB feed-forward results, 2015

Phase [degrees]

Phase Along the Pulse

[
o

w

Downstream FF Off
Downstream FF On
Upstream

FF Off (mean 1.68+0.02°)
FF On (mean 0.26+0.01°)

600 700 800 900
Time [ns]

Downstream Phase [degrees]

2.5

15¢

0.5}

o
T

-05F

-1.5

REAL Feedforward Results

®  FF Off (std 0.74+0.06°, corr 0.93+0.04
®  FFOn (std 0.28+0.02°, corr 0.19+0.12

N
DR e
’ o. .o’.o:o:.
..*"‘?. we'? $
o '.\..
e |

Upstream Phase [degrees]

Goal:

stabilize drive beam phase
to the CLIC requirement |
0.2° @ 12 GHz (50 fs) //

SIMULATED Feedforward Results

2.5
®  FF Off (std 0.74+0.06°, corr 0.93+0.04)
2r ®  Simulated FF (std 0.27+0.02°, corr 0.06+0.12
o o
15¢F o
° ®e

iy
T

H
o %
Y,
O" ™
& e0 o
=
o8
oot
o..0
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e
°

Downstream Phase [degrees]
o
w

4

=
]
L]

Upstream Phase [degrees]
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DB feed-forward results, 2015

Phase [degrees]

Phase Along the Pulse

[
o

w

Downstream FF Off
Downstream FF On
Upstream

600 700 800 900
Time [ns]

-25

-26 —

N
~

Phase [degrees]

'
w
=

N

Drive beam phase feed-forward

Goal:

stabilize drive beam phase
to the CLIC requirement
0.2° @ 12 GHz (50 fs) //

— — — o —

Drive-beam phase feed-forward tests in 2016

N
@
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N
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W
)
T

900

1000
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T T

T
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From about 1° to

M‘M” ) mr [UIEET.
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Gradient, MV/m

&TFCS Exp. Program 2015-2016 — Beam Loading Experimenr

Gradient along the structure

120

S — Unloaded Beam loading changes the field distribution
110 ’ for the same average gradient
—— N |
100 §‘§~. :
- »> how is the break-down rate affected?
ol .. Nk
Average gradient N =
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° Beam Loading Experiment -

« A BDR reduction by beam loading up to an order of magnitude was measured.

 BDR seems dominated by the peak gradient, confirmed by the measured
distribution inside the structure, which follows roughly the gradient profile.

« Possibility to further optimise the CLIC structure by targeting a flat gradient along
the structure during the operation with beam.

Measured BDR | 0.25} - Unloaded, N =478
104 .
: " § Un oaded: I Loaded, N;,=192
VS ' 5 0.27| [ Anti-Loaded, N ,=76
: Loaded z
= 0.15
3
) S
é { ] 8 0.1
5 } }
@ { 0.05¢ .
| | .
} l | 0 |
1 0 5 10 15 20 25
{ Cell number
Input power: 43.3 MW i ‘ Figure 5: Breakdown cell distribution along the TD26CC
structure for unloaded (blue), loaded (red) and anti-loaded

(green) case.
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® CTr3 Exp. Program 2015-2016 - Instrumentation Tests
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Wake Field Monitors

Wake field monitors precisely determine the beam
position with respect to the electrical center of an

accelerating structure

In CLIC, WFM signals will be used to center the beam
in the structure and minimize transverse wake-fields

Requirement: 4.5 um resolution
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CERN Linear Electron Accelerator for Research (CLEAR)

w2017
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-
The CLEAR (CERN Linear Electron Accelerator for Research) proposal

The CLEAR! facility at CERN

CTF3 ended operation in
December 2016

However, the probe beam
injector CALIFES will become the
focus of a new multi-purpose
facility, CLEAR

CLEAR, among other activities,
will confinue some CLIC related
studies on high-gradient and
diagnostics

Prepared by:

M.Brugger, R.Corsini, T.Lefevre, B.Salvant, S.Stapnes, W.Wuensch - CERN
M.Petrarca — “Sapienza” University of Rome and Romal- INFN
S.Reiche - PSI
C.Welsch - U. of Liverpool
E.Adli - U. of Oslo
P.N. Burrows - U. of Oxford
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The CLEAR (CERN Linear Electron Accelerator for Research) proposal

The CLEAR! facility at CERN

CTF3 ended operation in
December 2016

However, the probe beam
injector CALIFES will become the

focus of a new multi-purpose
facility, CLEAR

CLEAR, among other activities,
will continue some CLIC related

studies on high-gradient and
diagnostics

Maintenance Installation

Beam commissioning MDs

High-Gradient FEL
M. studies

Beam Instrumentation
Impedance studies
THz radiation

Plasma

Radiation (& medical)

CLEAR tentative schedule 2017
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° CONCLUSIONS .

 CTF3 has addressed and solved the CLIC issues related to drive beam
generation, power production and two-beam acceleration.

« CTF3 successfully completed its planned experimental program in
December 2016 as planned, and stopped operation.

» The experience gathered in CTF3 is now being documented, in view of
the update of the European Strategy in 2019.

* The approval of the CLEAR program gives the opportunity to maintain
local testing capability at CERN for CLIC instrumentation and high-
gradient structure testing with beam, alongside with other non-CLIC
activities.
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The CLIC Test Facility has been the collective effort of
a large collaboration over more than a decade.

Many thanks to all individuals who participated over
this period to the conception, design, construction,
commissioning and operation of CTF3!
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