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Outline

• Towards the ILC DBD 

• Schedule

• Contents, open issues

• Prototyping 2011 and beyond
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Timeline

• DBD as part of ILC TDR due end 2012
– 3 parts; physics, ILD, SiD
– demonstrate that the detector can be built and do the physics 

• First draft at ALCPG meeting in Arlington, October
• last updates CALICE meeting in Cambridge September

• ILD definition of baseline technolgies end May
– SiD similar timeline for DBD input

• CALICE assessment of technology status 
– external review beg of May (still some ?)
– common CALICE document beg April (no ? !)

• CALICE meeting in Shinshu, beg March
– make our case!
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Towards detector baseline docs

• Spring 2012: CALICE assessment of technology readiness
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The multi-TeV range poses its own challenges in terms of detector density and speed. Tungsten as an absorber
material is being explored with scintillator as active medium, tests with gas are aimed at and technically possible in
2012.

In view of the timeline of the ILC technical design report and detector baseline documents, we expect to reach the
most important goals:

• Studies of performance, and comparisons with Geant 4 simulations, of physics prototypes for four major tech-
nologies, the silicon and scintillator ECAL, and the scintillator and gas HCAL. All relevant ECAL HCAL
combinations have been tested together in joint set-ups.

• A large scale system test of second generation gaseous HCAL with power-pulsed electronics, and an experimen-
tal test of the semi-digital method for an RPC HCAL.

• Demonstrator tests, at least at single layer or single slab level, of the electronics integration concept for scalable
prototypes of silicon and scintillator ECAL and scintillator HCAL, as well as HCALs with alternative gaseous
readout (GEMs, micromegas)

In 2012, the detector concept groups ILD and SiD are asked to establish baseline technologies for the different sub-
detectors. Studies of the overall physics performance, e.g. in conjunction with the tracking systems, or the integration
into the overall detector engineering concept are beyond the scope of the CALICE program and need to be addressed
in the context of the individual concepts. Based on the expected results above, CALICE foresees an assessment of
the readiness of the different options on the technological level, and in matters of generic calorimetry. A number of
criteria will be evaluated:

• Established performance: energy resolution, linearity, uniformity, two particle separation

• Validated simulation: longitudinal and transverse shower profiles, response, linearity and resolution, for elec-
trons and hadrons

• Operational experience: dead channels, noise, stability, monitoring and calibration

• Scalable technology solutions: power and heat reduction, low volume interfaces, data reduction, mechanical
structures, dead spaces, services and supplies

• Open R&D issues: analysis and R&D to be completed before a first pre/production prototype can be built, cost
reduction and industrialization issues

We expect that, due to resource limitations, not for all issues and all technologies the information will be as complete
as might be desirable and as was the goal after the LOI. Therefore, a consensual assessment of the open issues is
essential for the formulation of a coherent R&D program for the time after 2012.

In order to further proceed towards realistic detector proposals, the prototypes presently under construction should
be extended to full module scale. The integrated electronics and associated heat dissipation, but also the on-detector
zero suppression represent operational challenges which go beyond that of the first generation detectors, and perfor-
mance must be re-established at large scale, including new monitoring and correction procedures. In addition, each of
them offers added physics value for the study of hadronic showers and their reconstruction:

• The ECAL will have four times finer segmentation.

• The AHCAL has time-resolving electronics for the study of shower evolution in time and suppression of delayed
neutron response.

• The SDHCAL combines fine segmentation with some amplitude information and should continue to take data
with different absorbers, and in combination with the new ECAL.

– 63 –

• Expect an external review (PRC or ECFA) in ~ April
• Technology baselines: ILD before mid 2012, SiD similar
• Latest test beam results for DBD: fall 
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Priority items

• Performance
– e.g. HCAL (and combined) resolution vs MC
– uniformity

• Understanding
– muon response and simukation

• Physics validation
– track segments, profiles vs Geant 4, tungsten

• Technology and integration
– System test at layer level
– timing proof of principe
– system test at stack level

• R&D plan
– scintillator SiPM alternatives, direct coupling, industrialization

5

publish!

next prototypes
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Scintillator HCAL plans
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• electronics is in hand
• 1-2000 tiles with SiPMs 

on the way at ITEP
• different existing 

absorber structures open 
different options 
– EUDET stainless steel

• horizontal, vertical
– AIDA tungsten: time-

resolved shower images
• PCBs and SiPMs needed 

for a full 4D prototype: 
– 22000 ch for 40 layers

32DESY PRC 28 April 2011 David Ward

DAQ

�Modular – same for all 
detectors apart from DIF 
(DetectorInterFace) card
�Commercial modules 
where possible
�Scalable to larger  
system

�Integration tests of the DAQ on test bench
for the AHCAL.
�Commissioning is ongoing
�Combined effort of all subdetectors
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Tungsten HCAL (W-AHCAL)
� Motivated by particle flow 

calorimetry for CLIC.
� To contain ~TeV jets, need 

~7.5 �int. HCAL depth; inside
the coil.

� In order to keep reasonable 
coil size, replace Fe by W.

� But much less experience 
(and MC tuning) for hadronic
showers in Tungsten.

� For example, expect nuclear 
breakup more important. 

� Testing W absorber planes 
with the scintillator tile 
AHCAL planes. 

� First runs at CERN in autumn 
2010 (just 3.9�int); 
continuing 2011.

W absorber

AHCAL plane
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Conclusions

• Round up the picture in 2012: 

• Physics publications
• First 2nd generation demonstrator 
• R&D plan

• Prepare for the future beyond 2012

• DAQ for stacks 
• mass production and industrialization

• Things may start to move!
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