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News from the PH Linear Collider Physics Group
D. Schlatter/PH

Topics:
1. goals of  LC Physics group in PH
2. Faculty meeting on

• ILC Detector R&D
• CLIC physics benchmarks
• CLIC parameters  

3. LC Detector R&D proposals in PH.
4. EUDET
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Linear Collider Physics group in PH

Goals:

• continue very successful work of CLIC Physics 
group (Albert de Roeck, John Ellis, 

Marco Battaglia, …)
• (re) connect CERN to ILC physics studies groups
• work on CLIC specific open questions

(prepare for "2010")
• start selective R&D for LC detector (in line with

existing expertise an in collaboration with 
outside groups, mainly working on ILC)

• continue discussions with CLIC accelerator group
• provide platform at CERN for younger physicists    

to work on LC physics and detector issues

Difficulties: LHC exciting and demanding,
also no money!

→ MUST work with our colleagues in the institutes
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calorimetry

flavour ident.
forward inst.

detector
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present
60%

1×10-4

10 μm
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also   DREAM calorimeter, test beams at CERN 2006
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4th Concept

US, EU, JP JP, EU, USEU, US, .. US, IT, +
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"4th Concept"

different ideas:       - new compensating calorimeter (Dual Readout)
- iron-less muon system (dual solenoid)

US, Italy, + …
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…and DREAM [Dual REAdout Module]                    4th Concept

Cell 

[basic element 
of detector] 

2m long extruded copper rod,              
[4 mm x 4 mm];  2.5mm hole contains 
7 fibers: 3 scintillator & 4 quartz (or 
acrylic plastic).

(S, Q fibers
0.8 mm φ )

In total, 5580 copper rods (1130Kg) and 90km optical fibers.
Composition (volume) Cu: S : Q : air = 69.3 : 9.4 :12.6 : 8.7 (%)
Effective Rad. length (X0) = 20.1mm; Moliere radius(rM)=20.35mm
Nuclear Inter. length ( lint ) = 200mm;10 lint depth Cu. 
Filling fraction = 31.7%; Sampling fraction = 2.1%

scintillator light → total energy          Cherenkov light → em energy
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Fig. a : fiber bundles for read-out PMT;
38 bundles of fibers

Fig b : front face of detector with rear end 
illuminated: shows 3 rings of honey-comb 
hexagonal structure..

Tower : readout unit
Hexagonal shape with 270 cells (Fig. b);
Readout 2 types of fibers to PMTs
(PMT: Hamamatsu R580) (Fig. a)

Detector : 3 groups of towers (Fig. b) 
center(1), inner(6) & outer(12) rings;
Signals of 19 towers routed to 38 PMT
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ILC
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e+e− cross sections
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R&D at CERN for Linear Collider Detector
2007-2009

5 R&D proposals made to PH Dept.  with very modest request for resources. 
No decision yet.

1) TPC at ILC (gating with GEMs, novel read-out chambers )
2) Pixel detectors for LC (thinner detectors, hybrid detectors without bump bonding,

ASIC with 100 ps readout!)
3) Ultrafast sensor based on nano-channel-plate for time stamping (100 ps?)
4) Calorimetry with Crystal Fibers ("Dual Readout")
5) Engineering design of the forward regions of a CLIC detector

People: A. Cattai, M. Hauschild, P. Jarron, P. Lecoq, G. Stefanini, …

possible collaboration with:
EUDET  1) and 2)
NIKHEF TimePix 1)
P326  Gigatracker 2)
ALICE TPC and pixel groups  1), 2)

SIAM collab. 3)
PPARC   3)
Crystal Clear (part) 4)
AB CLIC group  5)
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√ 1 FTE
√ frame contract with IBM

√ 1 FTE,  use LHC expt equipment
No
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√ 1 FTE
√ with ALICE

No

No
No




