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Forward CalorimetersForward Calorimeters
L iC l i i i t t d l i it• LumiCal – precision integrated luminosity 
measurement (Bhabhas), and hermeticity
dL/L 10 3 f √ 0 5T V• dL/L <10-3 for √s = 0.5TeV

• dL/L <2×10-4 for GigaZ – very challenging!
• LHCal – ID muons behind LumiCal
• BeamCal – instantaneous luminosity 

optimization (beam-strahlung pairs) and 
hermeticity

• GamCal - instantaneous luminosity optimization 
(beam-strahlung γ detector at z ≈190m)
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International FCAL R&D 
Collaboration

• W. Lohmann (DESY Zeuthen) spokesman
• W. Morse (BNL) beam diagnostics ( ) g

(BeamCal/GamCal) coordinator – also SiD 
forward coordinator

• B. Pawlik (Cracow) simulations coordinator
• W Lange (DESY) sensors coordinator• W. Lange (DESY) sensors coordinator
• TBD electronics coordinator
• W. Wierba (Cracow) LumiCal laser alignment 

coordinator
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SiD LumiCal LHCal BeamCalSiD LumiCal, LHCal, BeamCal
Engineering/physics 0 2• Engineering/physics 
issues
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SiD LumiCal and BeamCalSiD LumiCal and BeamCal

LumiCal inner edge ≈36mrad about outgoing

LumiCal outer edge 113mrad about 0mradLumiCal outer edge ≈113mrad about 0mrad

LumiCal fiducial ≈46-86mrad about outgoingLumiCal fiducial ≈46 86mrad about outgoing

BeamCal outer edge ≈46mrad about outgoingg g g

LumiCal 30X0 Si-W

BeamCal 30X0 rad-hard Si,diamond.... 
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SiD MassesSiD Masses

Cal Mass

L iC l 325 kLumiCal ≈325 kg

LHCal 270 kgLHCal ≈270 kg

BeamCal ≈130 kg
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Luminosity Feedback Detectors 
BeamCal and GamCal
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Instantaneous LuminosityInstantaneous Luminosity

• Bethe-Heitler eγ → eee
• N ∝ N N /A so N / N ∝ N /ANee ∝ NoNγ/Ao so Nee / Nγ ∝ No/Ao

• No and Ao are for the overlap part only
• for the positrons for the left detectors (No+)
• and electrons for the right detectors (N )• and electrons for the right detectors (No-)
• Instantaneous luminosity:
• L ∝ No+No- /Ao
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Beam strahlung PairsBeam-strahlung Pairs
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GamCal Yale Group DesignGamCal – Yale Group Design
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SNS Stripping FoilSNS Stripping Foil

D l d d t t d b BNL• Developed and tested by BNL
• 1μm thick cvd diamondμ
• For SNS H- injection strips electrons: H- →

p + e + ep + e + e
• SNS foil has more energy deposited than 

we wouldwe would
• Looks promising, but we need 

engineering, as our foil is different 
geometry, etc.
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BeamCal and GamCal give 
Complementary Information
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Vertical OffsetVertical Offset
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BeamCal has Poor Statistics at 
Low Beam Current for L Feedback
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GamCal has Good StatisticsGamCal has Good Statistics
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BeamCal/GamCal to do listBeamCal/GamCal to do list
C t l G C l d i ith GEANT• Conceptual GamCal design with GEANT 
simulation

• Conceptual design of GamCal foil and/or gas jet• Conceptual design of GamCal foil and/or gas jet
• Conceptual design of 14mr cold to BeamCal 

area, including electronics space, etc.area, including electronics space, etc.
• BeamCal/GamCal radiation damage issues
• All this requires much more support than we’veAll this requires much more support than we ve 

been getting (BNL/Yale FY07 detector R&D $s 
were <10% of request).

• Request BDS support for GamCal.
• BeamCal stays with Detector R&D.
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ConclusionsConclusions

• GigaZ LumiCal physics requirement dL/L < 
2×10-4 is very challenging.y g g

• BeamCal will be statistically challenged at 
low beam current for instantaneouslow beam current for instantaneous 
luminosity feedback. 

• GamCal gives complementary info and will 
have good statistics.have good statistics.
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ExtraExtra
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NeutronsNeutrons

B C l d 2 1014 t• BeamCal produces ≈2×1014 neutrons per 
year at design luminosity.

• z ≈ 3m.
• ILC beam dump produces ≈4×1022ILC beam dump produces ≈4×10

neutrons per year.
z 3×102 m• z ≈ 3×102 m.

• How many of these will scatter back into 
the vertex detector?

• Neutrons are hard to collimate!
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