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Started @ Snowmass

8 / 2005

4th  Concept  Detector

60  Members

16  Institutions

7  Countries

www.4thconcept.org



4th Concept  Detector  for  ILC

scintillation  +  Cerenkov fiber       HCAL

� Dual Solenoid iron-free Muon system      

neutron

• Pixel  Vertex  Detector

o Central  &  Forward  Tracking                   

SiLC +    CluCou SiT TPC      ?

Picosecond TOF   flavor tagging       ?

� Dual Readout calorimeter    (with Test_Beam data)

� ILCroot software

Scintillation  +  Cerenkov crystal   ECAL



Dual Readout fiber calorimeter
first developed by R. Wigmans

Unit cell

Back end of 

2-meter deep 

module

Physical 

channel 

structure

http://www.phys.ttu.edu/dream



DREAM module

3  scintillating  fibers

“Unit cell”

→

ILC  module

2mm  Pb or brass plates

fibers every  2 mm4  Cerenkov fibers



DREAM  calorimeter

Dual Readout 
calorimeter



Hadron Energy Resolution    &  

fluctuation of EM fraction in  hadron showers



DREAM data 200 GeV   π- Energy response

Data NIM  A537  (2005)  537.

Scint + Cerenkov





Software

� ILCroot

Please see Corrado Gatto’s presentation in this SiLC Workshop,

and Corrado’s and Anna Mazzacane’s presentations in

ilc.fnal.gov/conf/alcpg07/

• based on  ALICE   ALIroot

• Single  Framework

generation,  simulation,  reconstruction,  analysis

www.fisica.unile.it/~danieleb/ilcRoot

ilc.fnal.gov/detector/rd/physics/detsim/ilcroot.shtml

cd-amr.fnal.gov/ilc/ilcsim/ilcsim-grid.shtml

Large scale Grid Computing at Fermilab

Easy to use



Total Energy Reconstructed

Entries  489

Mean    297.3

RMS     10.58

 / ndf 2χ  41.73 / 35

Constant  2.20± 37.14 

Mean      0.4± 298.2 

Sigma     0.267± 7.387 
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 = 300 GeVs

Entries  362

Mean    495.7

RMS     17.35

 / ndf 2χ  44.33 / 33

Constant  2.35± 33.61 

Mean      0.6± 498.7 
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Total Reconstructed Energy (GeV)
350 400 450 500 550

0

5

10

15

20

25

30

35

40
Entries  362

Mean    495.7

RMS     17.35

 / ndf 2χ  44.33 / 33

Constant  2.35± 33.61 

Mean      0.6± 498.7 

Sigma     0.420± 9.994 

 = 500 GeVs

40.645.0500

36.742.1300 
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√s = 500 GeV
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σσσσσσσσ rmsrms9090

(rms90rms90 : rms of central 90% of events)



HCAL      Energy Response with  single π

Visible energy 
fully measured

ηηcc & & ηηss

Independent Independent 

on Energyon Energy
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Jet  Energy  Reconstructed

Entries  904

Mean    148.6

RMS     9.215

 / ndf 2χ  64.39 / 51

Constant  2.30± 49.73 

Mean      0.3± 149.1 

Sigma     0.235± 7.552 
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di-jet @ 300 GeV

Entries  668
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di-jet @ 500 GeV

2 entries/event
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500 GeV dijets     corrections possible



Time Structure

Richard Wigmans &   DREAM Team

Average signal produced  by  50 GeV  electrons         
traversing  BGO crystal



Dual Readout  calorimeter



PID   from Hcal

40 GeV  particles
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Illustrates  the detectors of  4th Concept  … particle  ID “obvious”



Review of the R&D for Calorimetry

W. Lohmann
DESY

On behalf of the ILC Detector R&D Panel
(a Panel of the World-Wide Study Organising Committee)

(Jean-Claude Brient, Chris Damerell, Ray Frey, Dean Karlen, 
Wolfgang Lohmann, Hwanbae Park, Yasuhiro Sugimoto,

Tohru Takeshita, Harry Weerts)

ALCPG07    Oct. 24, 2007                               Fermilab



Comments and Recommendations

DREAM

- The novel technology of the DREAM calorimeter is extremely interesting
- The promising results from both test beam measurements and simulations are  
appreciated

- The ongoing test beam activities are fully supported
- The transition from the current test beam module to a larger scale module needs a   

list of concerns to be clarified. This list contains e.g.
• The influence of inert upstream material on the performance of the calorimeter
• The performance for benchmark physics processes including processes with tau

lepton decays
• Optimisation of the granularity for benchmark processes   
•, Identification for key parameters to control a large scale calorimeter.
• Calibration and monitoring. Methods currently used in the test beam will not be  

applicable.  
• Long-term stability of fibres and photo-sensors

- The committee is concerned about the limited recources of the DREAM 
collaboration
and strongly supports a significant strenghtening, in particular to perform
the simulation studies to clarify the concerns mentioned above.

4th  Concept





All-pixel ? 30 Gpixels







KLOE       Drift  Chmaber



CluCou



CluCou in  ILCroot e+ e- t+ t-

Tevatron, LHC 2 GeV
ILC  σ(mt) < 200 MeV



t+ t-TPC  in  ILCroot e+ e-



SiD in   ILCroot e+ e- t+ t-



Pixel vertex  
detector

Fermilab +

SiD/4th 



SiLC +   4th



New magnetic field, new ``wall of coils’’, iron-free:

many benefits to muon detection and MDI,

Alexander Mikhailichenko design 







ILC  Software Workshop Orsay May, 2007
ilcagenda.linearcollider.org/conferenceDisplay.py?confId=1446

?



LDC + GLD =  ILD is expected to use   C++ .

C++ (and English)   should be the common language  in the  ILC detectors,

would  strengthen  worldwide  ILC  collaborations  & HEP.

*  LDC,  GLD, 4th, CMS, Atlas, Alice, CDF, D0, … all use  C++

*  Geant4   is also in  C++

In discussions with  many HEP colleagues,   all agree :  

the   common language C++   &   ROOT    enable / facilitate 

*   Tevatron/LHC    ILC    comparisons & collaborations

*   Tevatron/LHC  colleagues to  join  ILC   more easily

LoI

Other languages could be additional / optional  for colleagues who prefer them.



LoI

ILD     SiD 4th

use a common set of Monte Carlo events.
same events/particles at the generation level.

stored in  StdHep format
http://cepa.fnal.gov/psm/stdhep/

at   Fermilab,  KEK,  SLAC,  DESY,  CERN . . .

Each LoI can do its detector simulation, analyses.

Roadmap



4th Concept  Detector  

scintillation  +  Cerenkov fiber       HCAL

� Dual Solenoid iron-free Muon system      

neutron

• Pixel  Vertex  Detector

o Central  &  Forward  Tracking                    

SiLC +   CluCou SiT TPC     ?

Picosecond TOF   flavor tagging      ?

� Dual Readout calorimeter  (with Test_Beam data)

Summary

� ILCroot software

Scintillation  +  Cerenkov crystal   ECAL


