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CLIC - Accelerator Des-
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~ Physics potential
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Detector Requwements
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Detector - Overview I
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Detector - Vertex & lracker

PR | Y SSRTR ST T | N R _— L
116 118 120 122 124

e Target resolution:
UPT/PT2 ~ 2 X 10_5 GeV_1

— — —  — —— —  — — — — S —

f‘ * 3pum single point resolution vertex H- p'y at 3 TeV
,41 e /um single point resolution tracker %10“ RN B
|+ 50 mW/cm? achieved with power pulsing | 8103 h jgj:gezj 3
. | o et 3
 <0.6% Xq vertex total material budget \[ S el
o < 1-2% X, tracker material budget per layer 2102 3
’ ()] .
‘« Total of 1m? of silicon and O(109) pixels | W b thad
. . | 10§ ] 'YL

« Silicon tracker: i
pixels or short strips options available } 1

[
I
|
| Di-muon invariant mass [GeV]

KOOI

TILII YL}

>~
mn

b
=
-
-

-

L3
L anRaNEe

-

‘l

L=

4

= i=
-

-

-

-‘.

S

Marco Szalay - Results and Perspectives in Particle Physics - 12 March 2016 - La Thuile 9



90

RMS,,(E) / Mean, (E) [%]

Detector ECAL & H
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Fe — Confusion: Other

Silicon/Tungsten ECAL (23 Xo- 1 \)) |
|* 5.1x5.1 mm? pads
| « Scintillator/SiPM steel analog HCAL |
|+ 30x30x3 mm?® scintillating tiles
|« O(10) readout channels

% 510 15 20 25 30
z direction (layer number)
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Physms Top
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PNySICS - nggs

* 380 GeV I\/Iam nggs productlon Higgs strahlung and VBF * ! 1
‘ Combined measurements give model-independent access to H couplings to Z |
| and W bosons and total Higgs width
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Physms nggs @ 350 GeV
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Physics - Higgs @ 1.4 & 3 TeV
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coupling relative to SM

Physics - Higgs Global fit

CLICdp preliminary o 350 GeV 11 CLICdp preliminary o 350 GeV )
1.2~ model independent o +1.4TeV ] model dependent 0 +1.4TeV
o +3TeV o +3TeV

|
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' AII previous Higgs measurements at all \/s energies (4 ab- ~15 years of |

 operations) of can be combined in a global fit, 2 strategies: 1

e Model independent (only at lepton collider): |
['H as free parameter, most measurements to 1% precision, Al'y ~3.4%

{ ® Model dependent (similar to LHC approach):
|_H constralned by SM decays only some measurements at %o Ievel AI'H ~O 2%

Ry L_Cioorsrenedtysm Some messurements ot % evel AT 02% |
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NG Process Decay mode SUSY Measured Generator

(TeV) model quantity value (GeV) uncertainty
T —0~0 { mass 1010.8 0.6%
HRHR = WTRTHIX) %) mass 340.3 1.9%
¢ mass 1010.8 0.3%
3.0 Sleptons - 5050 11
d Crer — €T L] %0 mass 340.3 1.0%
5 7950t e—WHW- ¢ mass 1097.2 0.4%
VeVe X1k e e W X mass | 6432 0.6%
3.0 Chargino ifi,‘ > i‘,’i?W*W‘ I i,i mass 643.2 1.1%
' Neutralino  %5%3 — h/Z"h/Z2° %)%} %5 mass 643.1 1.5%
3.0 Squarks qrdg — qqi?i(l) I (g Mass 1123.7 0.52%
. H’A" — bbbb H?/A” mass| 902.4/902.6 0.3%
30 HeavyHiges  yop- -, b : H* mass | 906.3 0.3%
e —0~0 { mass 560.8 0.1%
MRk = KR XX % mass 357.8 0.1%
¢ mass 558.1 0.1%
1.4 Sleptons - 5050 111
d €rer — €' LK) X mass 357.1 0.1%
5T 35050 I { mass 644.3 2.5%
VeVe D XiX1€TETWIW %5 mass 487.6 2.7%
14  Stau T R AR 1 3 I11 T, mass 2.0%
Chargino ifi, = AW W X; mass
1.4 , oo I Al
Neutralino  %5%3 — h/Z°h/Z° 7% x> Mass
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| o ; BSM direct measurehent eampl'
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M,. 56 discovery limit [TeV]
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- Sensitive for discovery up to Z’m of several 10 TeV
via total ete” -> pyty cross section

. » Precision measurements for multi-TeV Z’ via:
> forward-backward asymmetry
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Physics - BSM ||

,\ Heavy nggs Bosons W|th
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Complex hadronlc flnal states
t; - Extremely challenging at an hadron machine
* Heavy Higgs mass resolutlon ~0.3% @ 2 ab 1
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summary & Conclusions

e \Well established physics case for TeV-scale lepton collider
» Precision top physics
» Model independent Higgs measurement

» Higgs mass, width and couplings (including top-yukawa
coupling and self-coupling)

» Direct (up to 1.5 TeV) and indirect (multi-TeV, model
dependent) BSM physics

e Complementary to LHC

e \ery active R&D program both for accelerator and
detectors

e | arge-scale tests have demonstrated feasibility of CLIC as
an option for CERN after the LHC

4R
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Thank you!

References:
CLIC/CTF3 accelerator:  clic-study.web.cern.ch
Physics and detectors: clicdp.web.cern.ch
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Lenght [km]
Bunch [ps]

Ox,y [nm]
L [1033cm-2s-1]

Top 1% Energy
L [1033cm-2s-1]

J£ [ab]
Repetition f [Hz]
Gradient [MV/m]
Power [MW] 252 364 589

A. Grudiev, H. Zha, V. Dolgashev

- 12 GHz cavities

- micrometer tolerances

- Breakdown rate < 0.7 ppm

- Long low-energy beam spectrum tall
due to beam-fields interactions

- High yy background from luminosity

and bunch Crossmg rate

g - R Background
¥ suppression
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Detector - Overyvi
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Detector - Vertex

+ CLICpix chip (collaboration with RD53) |

‘\ i e q Counters / Conf / Readout

| » 25um pixel pitch HV-CMOS technology | @‘D‘ dighal pat
»  3um single point resolution f olue (~a few pm)
» 50 mW/cm? achieved with power pulsing |

PMQOS

|» 3 double-layers in barrel & endcap |
» < 0.6% Xo Total material budget ‘ p-well n-well
|

» Total of 1m? of silicon and O(10°) pixels cecp e’

-+ Hybrid detector coupled (glued/oump %
bonded) to ASIC i:

—

~10um - depleted volume
CCPDv3 p-substrate
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Detector - Tracker

Hopy'y at3TeV
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Silicon tracker:
pixels and strips options available

5 layers (7 in endcaps)
/um single point resolution
< 1-2% Xo budget per layer
1.5 m radius

Target resolution:
O'PT/PT2 ~ 2 %X 10-95GeV-1

Inner layer radius:

25 mm @ < 500 GeV ,
31 mm @ 3 TeV (to keep occupancy |
below 3%)
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Detector ECAL -
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Calonmetnc subsystem opt|m|zed for Partlcle Flow event }
reconstruchon — hlgh granularlty |
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e 5.1x5.1 mm? pads |
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|+ R&D and prototypes developed by the ki
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Detector HCAL -

L SClntlllator/SlPI\/I steel analog HCAL ‘
* 30x30x3 mm?3 scintillating tiles \
e 60 layers (7.5 \)
'« 20 mm steel per layer
* [nside the magnet barrel

O(1O7) readout channels

' Other technologies under
investigation: (digital/semidigital |
'RPC HCAL) not part of the current |
CLIC detector model *
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