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ﬂb CLICdp Collaboration I@

CLIC detector and physics (CLICdp): 30

CLICdp focuses on CLIC-specific studies of i )
institutes from 18 countries

» Physics prospects and simulation studies

» Detector optimisation and hardware R&D
for CLIC p
» Together with CALICE and FCal :',.',5_‘"
collaborations \
CLIC collaboration developing the accelerator
technology

50 pm thick silicon wafer CLICpix2 + C3PD glue assembly LumiCal Sensor Calorimeter Test Beam Scintillator Tile
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ﬂb CLIC Accelerator @

Acceleration Scheme
Running Scenario
Beam-Beam Effects
Beam-induced Backgrounds
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elb CLIC Accelerator @

The Compact Linear Collider (CLIC) is a multi-TeV electron—positron collider

» Large gradients (100MV/m) given by room
temperature copper cavities with two-beam > The drive beam is decelerated to transfer the
acceleration energy into the main beam

CHOKE-MODE FLANGE <

» Efficient continuous acceleration of a drive \
beam, “combined” into short pulses,
shown in CTF3

Drive Beam Accelerator ==y Delay Loop « 2 100 A drive beam
efficient acceleration in fully loaded linac ® gap creation, pulse
0 compression &

__ BHHRETRY ?~ i, sy gt
-,
P 'l '\‘
f “ Loy » Main beam comes in 150 ns trains with 50 Hz
i 1 . v 156 ns 20 ms
§ 2iConbinerRing 3, / ‘\;‘v g B o / /_
Y J ~pulse compression &
/ frequency multiplication
\“'~~«—<-" i g
. o Power Extraction - 1 05
PP Pr Fr RN e R Py -0 ns

Drive Beam Decelerator Section (24 in fotal
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ﬂb CLIC Accelerator @

The Compact Linear Collider (CLIC) is a multi-TeV electron—positron collider

> Large gradients (100MV/m) given by room » The drive beam is decelerated to transfer the
temperature copper cavities with two-beam energy into the main beam
acceleration . _ m.mm.m )

» Efficient continuous acceleration of a drive
beam, “combined” into short pulses,

shown in CTF3 100 A drive beam
[LICRSTBPMOISSS 70 P

1.7 Amain beam

» Main beam comes in 150 ns trains with 50 Hz
156 ns 20 ms

/o

F=current signat
[+ _2015.12.04. 145725 ref
[+ 2015.12_10_1949:28sef

=251 2015, 194731 ref.
—— 201512 10_18:5537 sef
20151210 145027 ref

5000 5200 S400 S600 5800 6000 6200 6400 6600 05 ns
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» Large gradie
temperature
acceleration

» Efficient con
beam, “comiE®

s trains with 50 Hz
shown in CT# p ms

0.5ns
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dlb Construction and Running Scenario @

First stage around 380 GeV for top-threshold scan, top-quark and Higgs physics
Second stage at 1.5 TeV possible with single CLIC drive beam

3 TeV stage with one drive beam complex for each beam

updated staged construction and running of CLIC over 25-30 years”

446 iystrons
Drive Beam | | | omwass L o ML I B

vyvyVvyy

R T ) —
20Ga10GHe o I | Integrated luminosity E
Qootyroon " S, 6F|— Total —
CR)  docotorstonsscarsorsram > | |— 1% peak 1
fan
mm‘mm mr’:m‘:m‘:m‘ o [
o L AT e —— 8 [ omrev | 1sTev
c
£ a4}
CR fcmb\ er ring E |
o
B | e =
E wacﬂonpznl <BCPp 'c -
e [ L o
286GeV. 3 286GeV E |
drive beam ———
e e —_S=——- g |
~Ta
B accelerator 100 MV/m ——— “E r
B accelerator 72 MV/m ] el o 1 1

0 5 10 15
Year

*“Not all analyses updated for this scenario yet
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elb Construction and Running Scenario @

» First stage around 380 GeV for top-threshold scan, top-quark and Higgs physics
» Second stage at 1.5 TeV possible with single CLIC drive beam
» 3 TeV stage with one drive beam complex for each beam
» updated staged construction and running of CLIC over 25-30 years™
s Y Y Y Y Y i — —
Yoyt Gasom YA Ko) I | Integrated luminosity E
— sw e © N _
delay loop > <] detay t0op L6 Total
deceleraor, 25 secorsof 878 > + 1% peak E
+—
o - 0.38 TeV 1.5TeV
2 o nom o i / pcn " 2 I
cn femb\e \; E |
S """‘ =
P e ] L
G % 2 -
letector G’ +
E:DS 9 |
= el 2V ESE) 1 L

0 5 10 15

Year

unused arc

*“Not all analyses updated for this scenario yet
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dm Luminosity and Beam-Beam Effects
» Large luminosities require high bunch
charge N and small beams o/, (given 107 ' ]
the other constraints from the accelerator) Zlx | 380 Gev
N2 © F
Lo 5,0, = 10 F — 3Tev 4
» Leads to large electromagnetic fields
. . ]/N 1 E
during bunch crossing B o< (6,75,) g
> Use flat beams o, < oy 10k 4
Par. Unit 380 GeV 3 TeV t ) ) ) ) ]
N 52.10° 3.72.10° 0 02 04 06 08 _1
o, nm ~ 149 ~ 45 x=\s" s
oy nm ~29 ~1
o, um 70 44 /
& 1/em®s'  15.10%*  59.10* \/;/\/g 380 Gev 3 TeV
Sor  1/em?s'  09.10%  2.0-10% > 0.99 58% 36%
> 0.90 87% 57%
» The bunch particles are strongly deflected >050 99.96%  88.6%

by the fields and radiate Beamstrahlung

2,2018
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d[b Beam-induced Backgrounds I@

» Beamstrahlung photons 8
\ . . x 10° pr——rm
collide with beam particles or other photons @ |cLicdp — Incoherent e*e” |

§_1 08380 GeV — vy — hadrons
T LK 8 ol

> 10*

o

» Incoherente™ e pairs 102 /,_\

6'..\\ T I

> qq pairs in yy — Hadron events =

1 -
» Backgrounds strongly depend on B i
centre-of-mass energy 1072k —,
. L p.>0 MeV |
» Incoherent pairs have largest ol L RS
concentration at small angles, and small 104 10° 102 107 ol 1d]

ra

transverse momentum
» Detector acceptance starts at 10 mrad
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d[b Beam-induced Backgrounds

€]

» Beamstrahlung photons

) ‘ _ 108

collide with beam particles or other photons 5 f‘CLICdp | — Incoherent e’e ‘i

E’_ 10813 TeV — vy — hadrons

S 8 o f

= 10°F E

© f/_\ =

» Incoherentee” pairs 102k Lo

» qqQ pairs in yy — Hadron events - "~

1 =

» Backgrounds strongly depend on B i

centre-of-mass energy 1072k -

. L p.>0 MeV |

» Incoherent pairs have largest A o R
concentration at small angles, and small 10%  10° 102 10" 1

transverse momentum 6 [rad]

» Detector acceptance starts at 10 mrad
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d[b Beam-induced Backgrounds

€]

» Beamstrahlung photons

8

collide with beam particles or other photons 510 (oo — Incoherent e
E’_ 10838 TeV — yy - hadrons
N OO G f
A i
» Incoherente™e” pairs 10% - E
» qq pairs in yy — Hadron events - E
» Backgrounds strongly depend on 1; //’//—/7
centre-of-mass energy 102 i
\ L p.>20MeV _|
» Incoherent pairs have largest ] LT

concentration at small angles, and small 10 10° 102 10" 1
transverse momentum 6 [rad]

» Detector acceptance starts at 10 mrad
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ﬂb Detector for CLIC I@

Layout
Performance
Background Mitigation
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elb Detector for CLIC @

General purpose detector for Particle Particle Flow reconstruction

» Superconducting

> Solenoid of 4 T
» Iron Yoke with RPCs for
» Silicon—Tungsten ECal Muon ID
with 5 mm cell-size » End-coils
> » Forward calorimeters
» Vertex Detector with for EM coverage down

25 um pixels to 10 mrad
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d[b Detector Performance I@

1 CLICd;? Pr(':hmmar'y' -

= T
. . . . > E Single w

From full simulation and reconstruction studies @ .r 4 9=10deg 1

: O 107k o 0=30deg 4

with yy — hadron backgrounds = Eel et B E

. - N sl ;

> Momentum resolution of 2 x 10" °/GeV 2102 [ T laobl sy

for central high momentum tracks - B o E

v

High tracking efficiency

Jet energy resolution better than 5% for
jets above 200 GeV

Separation of W and Z Jets

v

\4

\4

Good ¢ and b-tagging performance
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d[b Detector Performance I@

CLICdp Preliminary

5, I LI ] B B
3 I |
From full simulation and reconstruction studies % T 1
with vy — hadron backgrounds %
> Momentum resolution of 2 x 10~ /GeV for o o9l
. c YVIri
central high momentum tracks i~ [ #
[&]
» High tracking efficiency © T
) F 08 bb, E, = 3 TeV
» Jet energy resolution better than 5% for ' —4— No background
jets above 200 GeV [ —4— yy— hadrons overlay
» Separation of W and Z Jets 07—
» Good ¢ and b-tagging performance 107 1 10 10?

A. Sailer CLIC Project and Physics Potential - Corfu Summer Inst., Sept. 2, 2018


mailto:andre.philippe.sailer@cern.ch?subject=CLIC Project and Physics Potential
https://clic.cern
https://home.cern

d[b Detector Performance I@

VLG, AR=0.7, 4= [3 1,3 TeV BKG

;__'_'_'_'z 100 gev ets E

. . . . o =190 GeV Jets ]

From full simulation and reconstruction studies 3 _~ 250 gev Jets ]
i o —-= 750 GeV Jets ]
with vy — hadron backgrounds E Ao E

» Momentum resolution of 2 x 10~°/GeV for
central high momentum tracks

» High tracking efficiency

» Jet energy resolution better than 5% for
jets above 200 GeV

» Separation of W and Z Jets E cuodppigiminay .
» Good ¢ and b-tagging performance 02 04 06 08 1

RMS4,(E) / Mean, (E) %]
W b~ O O N 00O © O

o
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d[b Detector Performance I@

CLICdp Preliminary
T — T

S r ' T T
From full simulation and reconstruction studies @500 _1_%,3 S;\gr?;’ sons, with BG ;
with yy — hadron backgrounds 400 f_—Z bosons HJU[ H _
» Momentum resolution of 2 x 10’5/GeV for ’ ]
central high momentum tracks 300 E
» High tracking efficiency 200 o 3
» Jet energy resolution better than 5% for - ]
jets above 200 GeV 100 ¥ ]
» Separation of W and Z Jets 0 L.:_ j: L ]

» Good ¢ and b-tagging performance 60 80 100 120

DiJet mass [GeV]
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d[b Detector Performance I@

b T T 7
© :
From full simulation and reconstruction studies c
with yy — hadron backgrounds %
-1 =
» Momentum resolution of 2 x 10~ /GeV for £ U
central high momentum tracks *é:';
» High tracking efficiency ° ) LF Background
. o 210° ~-1000 GeV 3
» Jet energy resolution better than 5% for b= . 500 GeV E
jets above 200 GeV 200 GeV
» Separation of W and Z Jets il : g1icey .
i 4 0.8 1
» Good c and b-tagging performance 0. 0.6 :
Charm eff.

CLICdp-Note-2014-002

A. Sailer
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d[b Background Mitigation

=)

photons
signal

®

» Read out full bunch train and identify time of physics
event

» Select hits around the event using the time )
resolution of the sub-detectors

» Calculate average cluster time and o
correct for time-of-flight o

CLICdp _tibar — dduyyu, /5 = 380 GeV
D gy

PFO cluster time [ns]
s o

°

» Accept reconstructed particles depending on particle
type, cluster time, and transverse momentum

» Selection cuts reduce background from 1.2 TeV to
100 GeV.

» Further background reduction through jet-clustering

PFO cluster time [ns]
‘-h‘ . (] @

i)

< T

01234567 8910
PFO p, [GeV]

A. Sailer CLIC Project and Physics Potential - Corfu Summer Inst., Sept. 2, 2018


mailto:andre.philippe.sailer@cern.ch?subject=CLIC Project and Physics Potential
https://clic.cern
https://home.cern

dlb Background Mitigation

» Read out full bunch train and identify time of physics
event

» Select hits around the event using the time
resolution of the sub-detectors

» Calculate average cluster time and
correct for time-of-flight 1 tCluster

» Accept reconstructed particles depending on particle
type, cluster time, and transverse momentum

» Selection cuts reduce background from 1.2 TeV
to 100 GeV.

» Further background reduction through jet-clustering

e e’ — HH with vy — hadron
background overlaid before and after
timing selection cuts.
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ﬂb Physics at CLIC @

Higgs
Top Quark
Beyond Standard Model
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d[b Higgs Processes I@
= F T T T
2 | T,
» Higgsstrahlung dominates at smaller centre-of-mass f wE e
energy: o< 1/s § i P

» chose working point at \/s = 380 GeV v rﬁ o
» Trade-off between cross-section, luminosity, and jet i
topology, more-boosted jets simplify separation
» Can also do top physics at this energy

» WW-fusion dominates at larger energies: o log(s) wlj

» Rarer decays more available at higher energy 102 ’(w) T T

» Triple Higgs coupling in HHv,V, benefits from Vs [GeV]
highest energy . . . . e

» All studies summarised in a comprehensive paper [1] }ﬂ/ - e
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Selected Analysis @

S
& 12[ cLicdp Vs=1.4Tev Hwv; H bb
q [ H - bb
2 10 Ee'e - qaw
~ B 5 [ ] other bkg.
» H — bb requires good flavour o
tagging and jet energy 8

resolution.

» Higgs to charm, bottom and
gluon coupling measurement
H—bb,H—cc,H—gg

» H— utu™ visible thanks to
excellent momentum resolution

e b by b by

60 80 100 120 140
m; [GeV]
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Selected Analysis
2

a) simulated data b) fit template: bb o fit template: cc
ZH: Z  q; H — jets candidates —)\ ZH;Z a3 H - bb ZH;Z - 6 H— c8

» H — bb requires good flavour
tagging and jet energy resolution.

» Higgs to charm, bottom and
gluon coupling measurement
H—bb,H—cc,H—gg

» H— u"u™ visible thanks to
excellent momentum resolution

€) fit template: other decays
ZH; Z - a; H - others

04
06 gm0
08 rfz\““e

IC Project and Physics Potent
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dj@ Selected Analysis @

> T T ‘ T T T T ‘ T T T T ‘
& [ clicdp 5=3Tev  Hw;H- u'y
g 80 | P(e")=-80% vﬁmummddaa
- ---background fit
_ g —signal + background fit
» H — bb requires good flavour g
M 60

tagging and jet energy resolution.

» Higgs to charm, bottom and
gluon coupling measurement 20
H—bb,H—cc,H—gg

» H— u'u~ visible thanks to :
excellent momentum 20 + H
resolution -

110 120 130 140
m(up) [GeV]
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@

» Studies of double Higgs production require
highest energy and large luminosities

» Small cross-section and high background
rates, complex final states

» With updated running scenario, combining
1.5TeV and 3 TeV
Agunn/9unn = 10% reachable

Double Higgs Production

o
=l

L=5000fb™", p(e-)=80%

500

T T
== ee — HH — bbbb
E== ey>qqhv
BN ey - vaqaq
5= ee > qqqq
= ee > qqqalv
E= ee > qqaqvv
B ee - qgHwy

N NN NS R |

1000 1500
My [GeV]

A. Sailer CLIC Project and Physics Potential -

Corfu Summer Inst., Sept. 2, 2018


mailto:andre.philippe.sailer@cern.ch?subject=CLIC Project and Physics Potential
https://clic.cern
https://home.cern

All Higgs Results

i

Statistical precision

. . Chan. Measurement Observable 1.4TeV 3TeVv
Statistical precision 1 9
1.5ab 2.0ab
Chan. Measurement Observable 350GeV —
500“)4 Hvg Ve H — bb mass distribution my 47MeV 44MeV
ZH Recoil mass distribution my 110MeV Hve Ve 0(Hvg Ve ) x BR(H — bb) gaWW gabb /Ty 0.4% 0.3%
invisi 9
ZH 6(ZH) x BR(H — invisible) Cinv 0.6% Hvg g G(Hveve)x BR(H —+ ¢) gﬁWWgﬁcc T 6.1% 6.9%
ZH o(zH) x BRZ —1117) dizz 38% Hve Ve (HveVe) x BA(H — 99) 50% 43%
— 2 2
ZH 6(zH) x BR(Z — q7) izz 1.8% Hve Ve "("‘Veve)x"w"‘HT ©) GHwwIHe/TH 42% 44%
_ - 2 2
ZH (ZH) x BR(H — bb) 9729000 /Th 0.86% Hve Ve o(HveTe) x BRH -1 1) gRww G /T 38% 25%
_ o o
ZH 6(ZH) x BR(H — ¢t) 729800/ 149 Hvg Vg 6(Hvg V) x BR(H —y7) 15% 10/0*
ZH o(ZH) x BR(H — gg) 6.1% Hve Ve 0 (Hvg Vg ) x BR(H — Zv) 42% 30%
ZH o(zH) x BR(H »<t77) 07790/ TH 6.2% Hvg Ve o'(Hveve)XBFl(H Sww*) ahww /T 1.0% 07%"
ZH G(ZH) x BR(H — WW*) aBz79Bww /TH 51% Hvg Ve o(Hvg ¥, ) x BA(H — 22%) GBww9Rzz/TH 56% 3.9%"
HvgVe  O(Hve¥) x BR(H —bB)  gAww9tbb/TH 1.9% He'e o(He e ™) x BA(H — bb) 9729000/ Th 1.8% 23%"
— — 2 2
Hvg v, G(HvgVy ) x BR(H —cT) g GHee /T 26% _
e'e e'e HWW3Hce /' H T = 2 2
Hvg 7, o(Hvg 7, ) % BR(H = gg) 10% ttH o(ttH) x BR(H — bb) IHttIHbb /TH 8% -
HHvgV,  O(HHvgY,) A 54% 29%
HHvg v with —80% e~ polarisation A 40% 22%

IC Project and Physics Potential - Co
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» Global xz fit of the measured cross-section
and cross-section times branching ratios
with SM expectations to extract the Higgs
couplings gy, and total width 'y

2
o _(C/cM 1)
i AF,-Z

» No assumption on invisible Higgs decays

A. Sailer

coupling relative to SM

Model Independent Extraction of Higgs Couplings

&

12—

0.8

=

CLICdp
model independent

o 350 GeV
o+1.4TeV
e +3TeV

b
—e
—

c 1T b W Z g vy
L i
H Zy| H
| 350GeV  1.4Tev  3TeV |
L 500fb~" 15ab ' 2ab!
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d[b Model Dependent Extraction of Higgs Couplings I@

s
@ ik CLICdp 0 350 GeV |
» Global % fit of the measured cross-section o model dependent : :g\f
and cross-section times branching ratios %
(BR) with SM expectations to extract the > i
. . c
Higgs couplings g xx TR | 1 I |
» Assumption that the total width is sum 38 I
partial widths 1 5% < I H}ie ﬁﬁlﬁﬁﬁ#ﬁﬁ H D o e o
Mmd «— 2. o . am I [ o B Wz g I
o — Y kPBR; with k7 =T,/ HE T o
I_H i - W t Y i
H
091" 350Gev  14Tev 3TV Y| ||
L 500t~ 1.5ab' 2ab”’
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elb Model Dependent Extraction of Higgs Couplings I@

T T T T T T T T T
15 __ ) ATLAs 14 Tev (3 ab™) ]

| B cuicssocev (1ab™)

| [ cLic350 Gev (1ab™) + 1.4 TeV (2.5 ab™) + 3 TeV (5 ab”)

» Global %2 fit of the measured cross-section
and cross-section times branching ratios
(BR) with SM expectations to extract the
Higgs couplings g xx

» Assumption that the total width is sum
partial widths

MH,md 2 : 2 SM
raM == ;KI‘ BRI W|th Ki = r,-/r,-

» Higher precision than HL-LHC

Hp cc 1T pp t WwW zZZ 99 VY Zy
expectations [2]

Coupling scale factor precision [%]

350GeV  1.4TeV  3TeV
1ab™! 25ab” ' 5ab!
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djb Top Quark Studies @

\4

350 GeV and 380 GeV
» Threshold scan around 350 GeV
» Top-quark mass from radiative events
» Flavour-changing neutral current top-quark decays
» Direct reconstruction of the top quark

e — ti(+X)) [fb]

o(e’
-

» 1.4 TeVand 3 TeV i tvev, ttH
. . . . 1 L 1 1 1
Vector boson fuspn production of top pairs 10 5 1000 5000 3000
» Top Yukawa coupling /s [GeV]
» Kinematic studies of top-pair production at all stages . i + .
» Summarised in comprehensive paper [3] ¢ ‘ %
z)y z/y ! : l
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Top Threshold Scan

07 T 0.7 T T
1 =3 [ tithreshold - QQbar_Threshold NNNLO =3 [ fithreshold - QQbar_Threshold NNNLO
1 H - = [ ISR + CLIC LS Nominal [ ISR + CLIC LS LowCharg
» 10 points with 10 fb~ * from 340 GeV B 08 T e 15 6o 13700 OO o i oo 157 cev
. L m, variations + 0.2 GeV , £ variations + 0.2 GeV
to 349 Gev ,,x 0.5 &, variations £ 0.15 Gev ,,z 05 :jv:n:n:n:tu,m GeeV
i Soaf ] Boap
» Expected uncertainty on the top-mass : :
03F 0.3F
O m, =~ 50 MeV £ 1 simiaed data poits £ 1 simulated data points
0.2 } 100 fb” total 0.2 } 100 fb™ total
» Multi parameter extractions benefit o1k "
from improved luminosity spectrum o ‘ Clicd | N ‘ CLicdp §
340 345 350 340 345 350
from low bunch charge Vs [GeV] (s [GeV]
> w w w - o F ‘ ‘ SrL6] — ‘
210" — cuc a0 cevLowerare E Y e 3 fRERi i
8 F — CLIC 350 GeV Nominal = — 10 LowCharg: E 1.4 T=137Gev — 10 LowCharge |
™ r = L 2D template fit 4
R L — 120
3102 E r
g ,

P R RN FUWEN RS N R S

10°F e 0.8 }
f cLicdp 0.6
E L L r
330 335 340 345 350 355 E ‘ ‘ 9L|Cdp [ ‘ ‘ 9L|Cdp
d 0.4
Is'[Gev] 1713 1714 1715 1716 1717 i713 1714 1715 1716 1717
fitted m, [GeV] fitted m, [GeV]
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d[b Flavour Changing Neutral Current [@

t—cy

F T T T
[ —— Signal + background
Y SM background

cLicdp
15 = 380 GeV

Events

» Flavour Changing neutral current events could be b
observed in rare top-quark decays ;
» top decaying to charm, where the charm tagging
capability at CLIC can be exploited 01;0 e IR R I,
» Results: 95% C.L. limits (500 fo ' @ 380 GeV)
» BR(t—cy) <4.7-10°°
HL-LHC[4]: BR(t — cy) < 7.4-10°
» BR(t — cH) x BR(H — bb) <1.2-10~*
HL-LHC[5]: BR(t — cH) <2-10"*
» t — cF: depends on invisible mass, BDTs trained for
different masses

10F

t—ck

T T T
—e— Low mass BDT CLICdp
10%F —* High mass BDT |

£
o
o
-
O
S
Iy
&
-
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2
o
Q
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d[b BSM Examples @

Direct searches can find particles up to 1.5 TeV

. . 2 T e s
» Smuon and Neutralino masses from fit < 100 Fiooua tic) e 20
- - - = +
to di-muon + missing energy search o a0l M] wwers sae, o2 |
Indirect f ]
» Deviation from Standard Model o } E
observables (muon pair production and a0k ]
asymmetries) can point to BSM scales of - 1
several tens of TeV 20 ]
Comprehensive report on BSM — direct ot L L L i
searches, precision measurements/EFT 0 500 1000 120&;6%/%00

interpretations, flavour physics — under works
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dm BSM Examples @

Direct searches can find particles up to 1.5 TeV

» Smuon and Neutralino masses from fit to ] R
di-muon + missing energy search [ cipmesnon ol 05,40 1
et P M e W o il
» Deviation from Standard Model S Wl // ]

- - ° - 4

observables (muon pair production and g I 1
asymmetries) can point to BSM scales L. ]

of several tens of TeV I — 1
Comprehensive report on BSM — direct 0o - o 0 o -
searches, precision measurements/EFT Integrated luminosity [fb]

interpretations, flavour physics — under works
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elb Summary @

CLIC is an excellent option for a future electron—positron collider

v

» Rich precision physics program for Higgs and top physics beyond HL-LHC precision
» Discovery potential for New Physics

v

Ongoing hardware R&D, physics and detector optimisation studies

— clic.cern <

@ Compact Linear Collider
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Further information on CLIC
» Academic training lectures: https://indico.cern.ch/event/668147/
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Time-line

i

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)

I

Linear Collider

@ compact
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m Jet Clustering

€]

s 1 T T T

» vy — hadron background and longitudinal : F o 0=7u8 5 o ]
boost due to Beamstrahlung make LEP jet 3 0sf 3
algorithms unsuited for CLIC s f
» Use hadron collider jet algorithm features oo .
H i 0= & & :
» Cluster forward particles into beam jets b E
> Benefit from longitudinal invariance. N ]
Particle distance measure USing 02 [ generalized e‘e\') long. invarian(y VLC e'e” (B=y=1 . =
AR? — Anz +A¢2 o 7 ‘ 4 ar ,f "
> Specialised VLC jet algorithm [6] ol - SR
» Reconstruction parameters can and have s o r2c)
to be tuned to specific analyses, see the Jet areas obtained from different types of jet

presentation on the physics studies clustering algorithm
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