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Physics Motivationsfor 1 TeV and beyond coceer?] f

Precision study of rare SM processes:
Oripyw Grbp fOF INtermediate My, 9y, Gur

Access new thresholds
DM motivated SUSY, access thresholds in A funnell and co-annihilation
Solve LHC inverse problem, KK, SSB

Indirect NP sensitivity through EW observables
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Precision on Higgs Profilevs. E_,

E., L
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Solving the SUSY Inver se Problem coceer) ;
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Reconstruct fundamental SUSY parameters from
data, significant degeneracy at LHC:

242 MSSM points, 162 pairs indistinguishable
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only 85 have charged SUSY particles kinemtically
accessible at 0.5 TeV, 82 visible;
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at 5 level with ILC dataat 0.5 TeV: 0 only
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But 1 TeV data highly desirable for extending

sensitivity;

Nothing

LAWRENCE BERKELEY NATIONAL LABORATORY Berger et a,
ar Xiv:0712.2965




y

Probe DM -motivated SUSY
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Test DM-motivated SUSY

Dark Matter Density
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Baltz, M B, Peskin, Wiszanski, Phys Rev D74 (2006)
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How is physics changing from 0.2to 3 TeV ? eeer
S—
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Observablesfrom 0.2 TeV to 3TeV (SM Evts) e

gl Particle M omentum Particle
| Polar Angle
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Observablesfrom 0.2 TeV to 3TeV (SM Evts) e

Jet Multiplicity

Parton Energy
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Physics Slgnatures at multi-TeV coceer) p

Missing Energy Flnal States\
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Event Reconstruction: ’\l \
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Vertex of origin determined by
accurate extrapol ation inside beam pipe;

Extrapolation Resolution {um)

op/p?

Momentum resolution of paramount importance;

Parton energy determined through particle flow
reconstruction;

Now study scaling and applicability at 1 TeV and beyond and epl oit
results of ILD R& D to guide design of possible detector for multi-TeV
collisions.




Stay clear from pair bkg
_.push&sflrst layer out...

MY

A CLIC-3000
S CLIC-1000
® CLIC-500

Preliminary
CLIC 3 TeV
e’e” — bb

E h e = AL
Farlicle Prodwclon Radiws (cm)
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Tracking & Vertexmg

Experience with beam tel escopes based on
pixel sensors (EUDET, IReS, MPI, LBNL,...)
T966: Study trk extrapolation and vertex
reconstruction using afour-layered thin
monolithic CMOS pixel telescope on

high energy beam with realistic occupancy

FNAL MBTF T966 Data
120 GeV p on Cu target
LBNL Thin CMOS Pixel Telesc

Extrapalate 3.3 cm upstream fr
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Multiplicity at Vertex:
T966 data compared
to G4 Simulation

MB et al,
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Tracker at multi-TeV ,q .

BERKELEY Lac il

Significant track density in collimated hadronic jets +
parallel muon bkg, yy = hadrons and low momentum spiralling tracks:

Minimum Distance between Tracks in Hadronic Events at 3 TeV
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CLIC 2004 Report suggested multi-layered high-resolution Si detectors
Main Tracker, inspired by CM S and adopted by the SID concept at ILC;
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Discrete SI tracker adopted as baseline but detailed study is now needed.

MB, A Frey M Thomson
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Need to assess tracking capability of SID-like detector at CLIC:

Encouraging results on tracking performance of five-layered tracker
(assisted by Vertex and ECAL) from "realistic" simulation, but for
low energy jets (Z pole and tt at 0.5 TeV) and w/o machine induced bkg

Tracking Efficiency vsAngle from Jet Tracklng Efficiency vs Polar Angle
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Essential to evaluate performance of 3D continuous tracker (TPC)
offering redundancy in patrec and dE/dx info;

e

TPC prototype.teﬁs and simulation shows that -
«-tw0 track separation=1mm (or better ?) maz_befeas ble

. track fi ndl ng effici ency _stableupto3-4% occupaney:

—-FIF:"—..FEH_

Track Finding Efﬁciency vs Noise Occupancy

CLEOtmckEn)derP e%P . GEI\/I+I\/Ied| Pl X
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| two tracks, ddmm | -
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D Karlen A Bamberger

two track separaton (mm)




My (GeV) Nb. Signal Evts. Nb. Bkg. Evts. S;’\/E dBR/BR

120 229.6 161.1 18.1 0.086
130 153.1 881 16.3 0.101
140 103.2 643 120 0.125
68.1 8.1 0.5 0.160

T T m m Y 681 o80T : =
upt Invariant Mass (GeV) 121 33.0

MB, J. Phys.G 3
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|s Particle Flow applicable
to multi-TeV collisions ?
PFA gives unprecedented performance for

Eo ~ 100 GeV, at multi-TeV N, also grows

Partons / 10000 Events / 3 GeV

= E; does not scale proportional to E,

Parton Energy (GeV)

Large boost and high jet multiplicity gives particle overlaps in calorimeters.
Simple benchmark: study distance (charged particle E > 5 GeV to closest cluster
from rfet/jtral \)\/lth E> iO GeV@‘m ECAL and HCAL (full G4 simulation)

Barrel ECAL
Mokka SID

150 200 250
Closest Track Energy Deposit (mm)
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Calorimetry at multi-TeV Q‘.ﬁ'
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Charged-Neutral Particle
Distance in Calorimeters
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Track - Shower separation: -
CALICE data— CLIC Simulation|

; L

18 GeV track/ 15 GeV ciuster
o 20 GeV track/ 15 GeV cluster

TIIIJIl|l|||]IlllIIIJIlIIII'IIlIIIIIIIIIII|IIII|II

20 30 40 50 60 70 80 90 100 110 CALICE Data

dist[mm] D Ward
CLIC G4 ZZvv
MB

LAWRENCE BERKELEY NATIONAL LABORATORY




y

L‘K '"I

Multi-TeV collisions push limits of Particle Flow calorimetry;
much depends of physics programs,

rms,,/E, ., [%o]
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B Fieldf’l"esl;?;
Particle Flow calorimetry not &
p*wtal priori obvious for multi-TeV
B eyents but possible to get good
. I performance tuning HCAL
V.S SR NS WY A W) clepth, Tracker Outer radius,
B field and by optimising PFA
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Event reco, Jet clustering and gluon radiation affect
physics reconstruction performances beyond particle flow response:

e'ee > WWvv at 0.8 TeV e'e > HHZ a 0.5 TeV
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Towards 1 TeV and beyond

TeV, and possibly-multi-TeV,-e+e--collisions promiseto-extend the
Linear Collider analyticall powerto, and beyond, the LHC mass range

Progress in defining physics potential, machine parametersand
detector optimisation for the ILC & CLIC programs to come from
effective collaborationand strong synergies within world-wide efforts
on detector R& D, physics and software;

After Lo I's opportunity-to fully-benchmark D detector-concepts
at 1 TeV and contribute to CL1C study to outline physics potential
of multi-TeV collisions and feasibility of accelerator and detector
techniques.
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