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First Session: Wednesday

Detectors
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~ 35 participants



MDI experience from the ILC

K. Buesser

Also a report on backgrounds →Messages:Also a report on backgrounds →Messages:
Check backgrounds after all even smallest change
Neutron background estimate still an issue…
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For CLIC: need to revisite the IP/Mask area (Design?) 



Vertex Detectors at ILC 

M WinterM. Winter

?
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Vertex Detectors

DEPFETSDEPFETS…

Vertical 
Integration 3D
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Still lot of developments



Vertex Detectors

• No technology yet that is ideally suited for all purposes at ILC
•
• Connection with industry?Connection with industry?
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Tracking at the ILC

K. Dehmelt
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Discussion indicates
that it seems possible



Calorimetry: P-flow performance today
from Mark Thompson CALICE-UK Cambridgefrom Mark Thompson, CALICE UK, Cambridge

E. Garutti

several algorithms are being 
developed
today best performing:
PandoraPFA (M Thompson)PandoraPFA (M. Thompson)

energy range > 100 GeV still problematic
but … work in progress !

For CLIC: separation of particles within a jet difficult 
due to high density?
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The ECAL: alternative R&D 
MAPS based ECAL design

Monolithic Active Pixel Sensor

PCB
~0.8 mm

Silicon sensor
0.3mm

Diode pad calorimeter MAPS calorimetercan the ECAL be digital!?
E f Nhits ?

need extremely small cells
50 50 2 MAPS Tungste

n
1.4 mm

~ 50x50 um2 MAPS

same slab mechanics as for Si W Embedded VFE ASICsame slab mechanics as for Si-W

• use CMOS technology (no high resistive Si)
• electronic readout constructed on PCB (no extra ASIC) 
• 50x50um² MAPS + binary readout
• Simplified assembly (single sided PCB no groundingSimplified assembly (single sided PCB, no grounding 
substrate)
• total ECAL ~1012 pixels 
• multiplicity in a pixel ~ 1, noise level < 10-6
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The test beam prototypesp yp

10 GeV pion shower @ CERN test beam

fgoal of prototype calorimeters:

• establish the technology 

• collect hadronic showers data with 
unprecedented granularity to:

- tune reco. algorithms
- validate MC modelsCommon VME DAQ  

18’000 h18’000 ch

ECAL 

HCAL+ TCMT

Si-W Electromagnetic calor.
2

Scint. Strips-Fe Tail Catcher

HCAL+ TCMT
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1x1cm2 lateral segmentation
1 X0 longitudinal segment.
~1λ total material

Scint. Tiles-Fe hadronic calor.
3x3cm2 lateral segmentation
~4.5 λ in 38 layers

& Muon Tracker
5x100cm2 strips
~5 λ in 16 layer



Event with 2 hadrons after reconstruction. 
Two showers separated in depth are visible

t ti l ithreconstruction algorithm:
Deep Analysis (V. Morgunov)
applied to HCAL only
clusters grouped according to topology and hit amplitudeclusters grouped according to topology and hit amplitude
Separate:
EM and HAD shower components
+ neutrons (= isolated hits)

DATA
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ECAL
HCAL



EUDET
J. Mnich

Transnational access
EUDET can supply for
t l f ds ttravel funds to 
facilities (not 
restricted to ILC/LC)

CERN involvement : 
• Timepix,
• Geant4
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Geant4
• Mapping TPC magnet
• Micro-electronics



Vertex Detector/Tracker at CLIC

P. Jarron
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Vertex Detector/Tracker at CLIC
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Options for CLICOptions for CLIC
M C mpb llM. Campbell

3 Possible R&D proposals
d l d d⇒I ntegrated pixel detector readout

⇒ Charged summing pixel detector readout
⇒ Timepix like readout

•• Combine charge summing frontCombine charge summing front--end with Timepix time end with Timepix time 
st mpin ?st mpin ?

p

stamping?stamping?
•• Can 0.7ns time resolution be obtained?  Maybe. Tradeoff Can 0.7ns time resolution be obtained?  Maybe. Tradeoff 

with power. GOSSIPOwith power. GOSSIPO--2 approach (Nikhef) may provide a 2 approach (Nikhef) may provide a pp pp ( ) y ppp ( ) y p
solution.solution.

•• How many hits/pixel/train? Assuming 1cm radius and 1m How many hits/pixel/train? Assuming 1cm radius and 1m 
overall length (overall length (θθ = 20mrad) there are 24Mpixels of 50= 20mrad) there are 24Mpixels of 50μμm xm xoverall length (overall length (θ θ = 20mrad) there are 24Mpixels of 50= 20mrad) there are 24Mpixels of 50μμm x m x 
50 50 μμm in inner plane. Maybe one timestamp per pixel is m in inner plane. Maybe one timestamp per pixel is 
enoughenough? ? 
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3D Detectors

C. Da Via
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3D speed limit in future ~ few 100 ps? 



ALICE TOF
C. Williams

Multigap-RPC→ 150 m2 with 160000 channels
Timing better than 100 ps
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Calorimetery: Multi-readout proposal
P. Lecoq et al.

DREAM

“Unit 
cell”

Here: use 
Meta-materials

18

Interested groups from Crystal Clear, DREAM and a number of  
growing institutes



SiD detector at 3 TeV
M B tt liM. Battaglia
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Push-Pull Discussion
A. Herve 

• Most of this reasoning is certainly applicable to CLIC 
IR, however there will be differences, for example the 

f i d h di i iamount of services and the radiation environment 
outside the detectors.
I ld b f l f l h d• It would be useful to form early enough a study group, 
working closely with a proto-collaboration and a 
typical CLIC detector to orient correctly the civiltypical CLIC detector, to orient correctly the civil 
engineering studies for the CLIC IR and experimental 
hall(s) (and also other studies for CLIC detectors )hall(s), (and also other studies for CLIC detectors…)

Consequences for services for the detector discussed by A. Gaddi
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Second Session: Thursday

Physics landscape and new studies
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~25 people



Eg Composite Higgs models
C. Grojean

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.Difficult to establish
at the LHC.
Work for a LC
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Work for a LC 



LHC upgrades roadmap
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LHC upgrades roadmap
The power of LCs



Heavy Higgs Production at CLIC
A F iA. Ferrari
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Showcase for CLIC…



Stau Studies @ CLIC

I Cakir

?
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Reminds us that the physics wants polarized beams…



Excited Leptons at CLIC

O. Cakir
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Discovery op to 1.8 TeV (400 fb-1)  or ~√s depending on the state. (3σ) 
Can separate spin 1/2 from 3/2 case



4th lepton/quark family studies

S S ltS. Sultansoy

High rates
at CLICat CLIC
(if exist…)
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Conclusion
• Dense program, perhaps too limited time for discussion on some topics
• Good exchange with ILC experts/possible basis for future collaborations?

– There are certainly communalities with the ILC detectorsh r ar c rta n y communa t s w th th L t ctors
– ILC detector studies: R&D and discussions/optimization still ongoing

• Remind that physics wants to keep options, such as polarization
• Work is needed for the CLIC on detector studiesW f L u

– Some benchmark channels started (taking SiD)
– Need to discuss MDI with machine group (e.g.Mask upgrade/forward region 

instrumentation)
– How well does particle flow (Energy flow) work at CLIC?

• R&D detector proposals being prepared 
– Good prospects for adequate time stamping at CLIC
– Novel calorimeter concepts

• Include specific detector R &D in FP7? (February 2008)
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In all, it has been a quite useful meeting Thanks to all speakers!!


