
1

CLIC Workshop 08

Detectors and Physics Working Group
A. De Roeck & Yannis Karyotakis



2

Physics and Detector

                                The numbers
• 4 sessions/21+6 talks

– Physics and simulation
– Detectors I (Calorimeter & Partcile Flow)
– Detectors II (Tracker, Timing)
– Common Session with MDI

• On average 25-30 participants at all times, 50-60 in total.
– More than a factor 2 increase wrt. CLIC07

• Excellent exchange with ILC friends.
– already started earlier in 2008
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Since CLIC07

• Since February 08: Startup engagement in PH department
for LC detector studies (available from September ‘08
onwards)
– PhD students
– 1 Fellow
– 1 Scientific associate
– (+ ≥4 part time PH staff )
– Some resources available for visitors for LC detector

studies
– Collaboration with several other institutes

• Since February 08: ILC/CLIC collaboration (machine and
detectors)
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Since CLIC07

• Interests
– At start: simulation studies to identify critical areas

• Fast tracking (time stamping), in connection with pixel
group

• TPC studies: usable @CLIC?
• MDI/FCAL studies. Redesign the MDI area
• Calorimetry/particle flow, especially for high densities

• Grand plan
– CLIC CDR by 2010, including a section on detector options

• Capitalize on working with ILC Detector groups
– Start-up with studies with SiD-like   (ILD)  detectors
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Physics and Simulation
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Stau Particle Production (SUSY)

Reminder that polarization 
is important!

To what precision do we 
Need to know the polarization?

O CakirMeta-stable Staus
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Bileptons

Reminder: not to 
forget the e-e- mode

Angular correlation

I Turk Cakir
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Excited Lepton Production
A Ozansoy

Detection possible over the full kinematic range ~ 1.5 TeV

Reminder that
egamma option
can have larger
reach
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Models with multiple new gauge bosons
Eg. Higgsless Linear Moose Model S. De Curtis

Gain wrt LHC
couplings & 
precision measurements
of the parameters

(to be quantified)

Also: Higgs Self coupling as a flagship measurement for a LC P. Gay
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Detector Simulation for CLIC

SiD study of H→µµ production with MOKKA/Marlin M. Battaglia
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Detector Simulation
• Start with LC Detector full simulation of SiD (Slic)
• Keep eyes open also for the European framework (Marlin)

N. Graf
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CLIC000
Initial CLIC detector study starting from SiD with changes for High TeV
Collisions (first vertex layer moved out, calorimeter deeper (9λ),…)

P. Speckmayer
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CLIC000

Tungsten calorimeter now, but not to stay…
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CLIC000
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Startup Studies

Processes on the list for studies

Benchmarks processes to be defined (meeting this afternoon)

A Ozansoy
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Examples of possible Benchmarks

1- WWnunu/ZZnunu at 1 TeV and 3 TeV (W/Z separation, fwd)
2- KK/Z’ resonance scan at 3 TeV (beamstrahlung, tracking)
3- HHnunu, M_H = 120 GeV (H/Z/W separation, fwd, b tagging)
4- qq (q=c,b,t) at 1 and 3 TeV (xsec, AFB, ALR) (tagging at

highest energy, q charge, boosted jets)
5- Smuon or staus at some high mass (such as K' ?)  (Fwd,

beamstrahlung)
6- Some SUSY processes with complex final states  (eg H+H-,

HA, heavy charginos decaying into Z and W)

For discussion /start with a few of these processes

ADR/M. Battaglia
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Detectors
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Detector Overview Talks

• Excellent overview talks on the state of the art of the
detector R&D from our ILC friends
– AHCAL  F. Sefow
– DHCAL  J. Blaha
– ECAL     N. Watson
– Pixel detectors   M. Stanitzki
– Silicon detectors  A. Savoy-Navarro
– TPCs    R. Settles
– Particle Flow   M. Thomson
– 4th Concept   C. Gatto

• Extremely useful input for our studies and collaborative work
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Pixel Detectors

M. Stanitzki
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Silicon trackers

A. Savoy-Navarro
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TPCs
Still an option for CLIC/Needs to be studied R. Settles

Maybe Si+TPC?
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Digital ECAL

N. Watson
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Analog HCAL

F. Sefkow
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Digital HCAL

J. Blaha
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Building Big Magnets

A. Herve

Capitalizing  on the CMS experience
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Fast Timing in the tracker

Many questions need to be answered through studies
Timing from vertec detector needed, heat load, data estimate, calorimeter..

P. Jarron
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ALICE TOF

40 ps timing precision with RPCs

For DHCAL?
Timing ~ 150 ps

D. Hatzifotiadou
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Particle Flow Observations

• With slight optimization: seems not to work to badly for jet
energies up to 500 GeV

• Calorimeter depth important at high energies
• High field less important. Large R is more important
• Clever algorithm that can smoothly change from particle flow

to energy flow to pure calorimetric measurements needs to be
developed

• CLIC will also have to deal with “ILC energy jets” where PF
should help

• If CLIC runs at lower energies (< 1 TeV) then ~ ILC situation
• Excellent area for studies and collaboration with ILC experts

In backup slides…

M. Thomson
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Homogenous Dual Readout Calorimetry

P. Lecoq

Alternative to 
particle flow

Testbeam
Sstudies ongoing..
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4th Concept ILC Detector

C. Gatto
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Common Session with the MDI

I should be over time now…
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Common Session with MDI
• MDI group

– Technical items of common interest
– Luminosity considerations

• Mask Studies
– Revisite of the Mask (a la ILC)

• L* of 8m instead of 3.5 m
– Stability feasible now? Simpler MDI, easier FD design etc… 20% lumi

loss?
– Maybe startup scenario, upgrade later to 3.5?

• New parameters, backgrounds, Lumi Spectrum  etc
– New sets for 500 GeV. Conservative and nominal sets for 3 TeV/500 GeV
– Background files available now.

• Backgrounds a 500 GeV
• Post Collision line

E Tsesmelis

L. Linssen

A. Seryi

D. Schulte

A. Vogel
K. Elsener

Conical?
Graphite at right place?
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CLIC Background in “LDC”

A. Vogel
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A. Seryi
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Conclusions: CLIC08
• A few  new physics channels studied
• CLIC detector design studies are taking shape.

– Thanks to help from ILC SW/Det. experts
– Have to keep, if not increase, momentum…

• Excellent ILC/CLIC interaction this week.
– Detector issues/updates
– New studies eg on particle flow
– Have to pursue this line of collaborative work

• In all, it has been an  very interesting week for
the physics and detector studies…

Thanks to all speakers!!
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Particle Flow



39

Particle Flow
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Particle Flow



41

Particle Flow
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Particle Flow
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Particle Flow



44

Particle Flow
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Particle Flow


