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Introduction

The Compact Linear Collider

ual-beam acceleration sche

@ RF power generated by a 100 A
drive beam at 12 GHz

@ Room-temperature cavities

@ High gradient
> 100 MV/m demonstrated

@ Ultimate CM energy 3 TeV

Recently installed 2-beam acceleration module in CTF3
(according to latest CLIC design)
First 2-beam tests stand reached 145 MV/m (2012)
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Introduction

CLIC energy stages

Staged construction and physics program

@ Three stages: 350 GeV, 1.4 and 3 TeV
(Now being updated with 380 GeV in the first stage)

@ Optimized for the key physics goals in the shortest time.
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Physics potential

Higgs program at CLIC

=

e Higgs recoil measurement allowing
model-independent determination of Higgs couplings
and width.
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Physics potential
L]

Higgsstrahlung recoil measurement
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Physics potential
[ ]

o X BR measurements

350 GeV

@ HZ: H and Z decay candidates reconstructed
@ Z decay + missing energy allows constraining

WW* BRH~>inv. to <1%
@ Hv.Ve: H decay candidate and invis. energy
bb ” @ First set of precise model-independent
] measurements, including Iy
gg WW* v
Tt 77*

@ Large samples of Higgs boson in WTW ™ fusion

@ Excellent statistical precision

@ Access to rare decays (WTn”, vy, Zy)

N
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Physics potential
[ ]

Highlights above 1 TeV

@ Precision measurements: H — bb, ct, gg

@ Separation of hadronic flavours and gluons
(Measurement of the H — ¢C decay is a novelty w.r.t. the LHC)
@ Very precise measurement of opy 3, X BRy,_, & 0.3%

o Higgs mass measured to 33 MeV (1.4 and 3 TeV stages combined)
@ Access to rare higgs decays (H — u™u™, H — yy, H — Zv)
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Physics potential
L ]

Top Yukawa coupling

et t
@ Extracted directly from the measurement
“H of the ttH cross section
z : . .
@ Complex final states with 6 or 8 jets,
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Physics potential
[ ]

Higgs self coupling

g F @ The HHv,V. final state is sensitive to the
’%102 i Higgs self cou.pling A and to the quartic
X guaww coupling
‘o 10;, @ Extracted using generator
% F @ High energy and luminosity crucial,
1F polarization important
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Model-independent fit

Global analysis
[ ]

Higgs couplings and width from the
comprehensive set of measurements (onz
and all o x BR)
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@ Eg Counbp = 8hzz8&hbb/MH
@ AF; — Measurement ucertainties

@ Minimal model assumtions
(e.g. narrow 'y)

@ Higgsstrahlung recoil (gnzz)
Limits the precision of all other
parameters
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Relative precision of determination of Higgs
couplings in the model-independent fit at the
successive operation stages of CLIC. At each
stage data from all previous stages are included in
the fit.
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Model-dependent fit

Global analysis
L]

@ LHC-style analysis

o C; = k? = I;/[measured

@ Main assumption: There are no
invisible Higgs decays

® Mima =M, k7 BR;
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Relative precision of determination of Higgs width
parameters in the model-dependent fit at the
successive operation stages of CLIC. The total
width Iy g is derived from the fitted values x;.
At each stage data from all previous stages are
included in the fit.
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Summary
L]

Summary

@ A staged operation offering very competitive Higgs physics program
already at the first stage:
e Model-independent measurement of the Higgs couplings and total
decay width.

o Constraint on invisible Higgs decays Minvis/Tn < 0.01 at 90% C.L.
@ The full dataset brings in addition:

e Measurement of most Higgs couplings with a percent precision

@ Access to rare Higgs decays

o Higgs mass determined with precision down to 33 MeV

e Direct measurement of the Top yukawa coupling

o Measurement of the trilinear Higgs coupling

@ CLIC Higgs physics paper to be public soon!
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Backup slides
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New CLICdp detector model

@ Triggerless readout

@ High granularity for background
suppression and particle-flow analysis

@ Power pulsing

@ Optimization based on experience
with CLIC _ILD and CLIC_SiD:
o Single detector
e Beam background reduction by time
stamping requires an all Silicon tracker
o More forward coverage
e A more realistic design of the vertex
detector: Spiral geometry for air
cooling, realistic thickness and support
structure
e Lighter return yoke than in the
2-detector scheme
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CLICdp preliminary
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distributions are normalised to unity.
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o X BR Measurement precision at 350 GeV

Measurement Observable Stat. precision
0(ZH) X BRu_sinvisible  Tinv 0.6 %
o(ZH) x BRy, .5 ghizz&Rbb/Th 0.85%
o(ZH) x BRu ez 8hiz28Rcc/TH 10.4 %
0(ZH) x BRy—gg 4.5%
0(ZH) X BRu_ere- &hizz80e/TH 6.2%
O'(ZH) X BRu_ww+ gﬁzzgﬁWW/FH 5.1%
o(Hve%) X BRy 1,5 gAwwa&ibs/TH 1.9%
o (HV,V) X BRHce ghwwEce/TH 145%
o(Hv.Ve) X BRHgg 5.8%

CLIC BR measurement precision at 350 GeV with 500 fb~! (Preliminary)
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o X BR Measurement precision above 1 TeV

Stat. precision

Measurement Observable 1.4 TeV 3 TeV
1.5ab™t 2ab?

OHyve X BRy_up griwwBribb/TH 0.4% 0.3%
Ohywe X BRH sce gwwgie/TH  61%  6.9%

OHyv. X BRHgg 5.0 % 4.3%
OHy 7, X BRy ot gﬁwwgﬁﬂ/m 4.2% 4.4%
O X BRuui-  BAww8hu/TH 38% 25 %
OHyve X BRHoyy 15% 10 %"
OHy7. X BRuzy 42 % 30 %"
OHyw. X BRHoww+ ghww /TH 1.0% 0.7%*
UHVeVe X BRH*)zz* gﬁwwgﬁzz/FH 5.6% 3.9 %*
Ohere- X BRy 5 &iizz&hbb/TH 1.8% 2.3%"

* Extrapolated from 1.4 TeV
CLIC BR measurement precision above 1 TeV (Preliminary)
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