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FCAL Charge and Challenges 

Note: The FCAL collaboration 

is the single group doing R&D 

for forward calorimetry 

 

SiD  ILD 
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Milestones Achieved So Far 
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SLAC ESTB 

ELECTROMAGNETIC 

RADIATION 

DAMAGE STUDIES  



2 X0 pre-radiator; 

introduces a little 

divergence in shower 

4 X0 post-radiator, 

sample, 8 X0 beam 

dump 

Includes realistic hadronic 

component to EM shower 

that may dominate damage 



LCLS and ESA 

Use pulsed magnets in the beam switchyard to send beam 

in ESA. 

Mauro Pivi SLAC, ESTB 2011 Workshop, Page 15 
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BEAM 
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4 X0 Radiator 

8 X0 Beam 

Dump 

(Slides into 

position) BEAM 
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T506 Doses 
 

“P” = p-type          “N” = n-type 

“F” = float zone    “C” = Czochralski 
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Results: NC sensors 
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Results: All Sensors 
 

“P” = p-type          “N” = n-type 

“F” = float zone    “C” = Czochralski 

Submitted to NIM; next are annealing studies 
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Status of the Collaboration 

The collaboration is composed of a good number of physicists and 

laboratories / universities from all around the world. They have 

successfully run the present phase, and the committee believes that in 

view of the recent rearrangement of the LC management and the 

promising developments in Japan they need from now on to adopt a more 

integrated approach of the different aspects, aiming to produce when 

required a complete TDR. 

Given the expected scientific and technological value, we believe that the 
FCAL collaboration should continue its activities, in order to provide a 
reliable and realistic scheme to measure luminosity for the future 
experiments 

 The linear collider community and the funding agencies should strongly 
support this activity as it is a key issue for precision measurements. 
 

 The collaboration should get organized in a more formal way, to be 
prepared for future challenges as to give a strong input for a complete 
luminosity measurement system when experiment collaboration(s) are 
formed. 
 

 Adequate prototypes for both the luminometer and BeamCal should be 
built to address all the problems and prepare the final design. 
 

 Additional physics studies should be performed to assess the physics 
performance of the BeamCal calorimeter. 
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LumiCal Critical Issues 

 
• Beam spot variations (set specs?) 

 

• Temperature control (specs) 

 

• Beam parameter uncertainties (crossing angle, spot size, divergence) 

 

• Impact of two-photon backgrounds 

 

• Explore value of small overlap with small-angle tracking 

 

• Alignment (FSI system?) 

 

• Prototyping 



BeamCal Design 
 

We recommend that the physics motivations and requirements for the BeamCal are studied 

in more detail to reinforce the case for this detector.  The connection between BeamCal and 

beam monitoring for the accelerator should be strengthened. 

 

BeamCal sensors: 
 

  ....that more detailed evaluations of radiation damage are needed to demonstrate that the 

sensors will provide the uniformity and quality required. In particular simulations on energy 

and type of particles contributing to the damage and determination of the damage 

constants of these particles should be performed. Estimates should be made of the 

contribution from neutrons coming from reactions in machine components.  We encourage 

further irradiation studies of GaAs sensors  with pre-shower; these tests are suggested to 

take place at SLAC . 

 

Other alternatives to be followed are silicon based technologies optimized for radiation 

hardness such as thinned sensors and 3D technology (or both combined). Those might 

eventually require cooling to reduce the leakage current. Studies of an alternative 

technology and the implication for BeamCal could be done by collaboration with groups 

already involved in the development of advanced silicon detectors. 

These studies could only be done with enhanced personnel resources. 

 

[NOTE: This review done before T-506 Si Irradiation results were available.] 
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A Few Parting Thoughts 

• Progress is being made, but there seems to be a sense that it is 

now time to focus the effort with a more structured collaboration 

• Center of gravity is central Europe, with a few outliers [Chile, 

Santa Cruz, SLAC (?)]  

• Clear role for CA group to contribute to sensor qualification; 

called out explicitly by ECFA collaboration 

• FCAL collaboration would clearly welcome this and other efforts 

(simulations!), but from where comes the support? (SCIPP ILC 

funds down to about $400 of direct costs; won’t even pay for 

repair critical precision power supply that winked out yesterday) 

• But effort is needed and sought  will take creative thinking to 

bring together effort 

• But has generated one ESTB journal submission and another on 

the way after annealing studies. 



BACKUP 




