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Beam Calorimeter

* Beam diagnostics
* Reduction of backscattering to inner subdetectors
* Detection of high energy electrons and photons
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Very Forward Region

Si D Forward Masking, Calorimetry & Tracking 2005-09-15
20mrad, L*=3.51m
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long. distances
LumiCal 3050...3250
Pump 3350..3500

BeamCal 3650...3850 Pole Tlp

L* 4050
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2mrad: 4 < 6 < 28 mrad

20mrad: 5 <6 < 25 mrad

20mrad: 5 < 6 < 45 mrad




Geometry Details

Head-on 2mrad 20mrad
Absorber
thickness (mm) 3.5 3. 3:5
Sensor thickness 05 0.5 0.5
(mm)
X/Y position (mm) 0/0 0/0 +36.5/0
Z position (mm) +3650 + 3650 + 3650
Tilt angle (mrad) 0 0 10
Rimin = Rmax (Mm) 15 — 100 20 — 100 20 — 165
0, — O, (Mrad) 4— 28 5-28 5-45
Number of layers 30 30 30

Absorber: tfungsten Sensor: diamond



High Background

~20 TeV of energy deposited in beamcal

due to beamstrahlung per bunch crossing (500GeV)

An example for segmentation of 8 mm cell size

Energy distribution in
X-Y plane
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Energy vs. Ring number
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Optimizing procedure

Generator
Segmentation

>

pairs >

GuineaPi Detector
tinearig ‘simula’rion
electron
High momentum - GEANT4
random position

C ++ Summator
to sum cell Eg,
For different
> Cell size

.

Y, Electron
Efficiency Erec Reconstruction
Prec &

rec Identification




Event Reconstruction

An event: one high energy electron embedded in
the pair background of one bunch crossing

Use 10 bunches to define <Ep;> and RMSg,, for each pad;
Subtract <E, > from Eg,, for each pad for a signal event;
Keep pads with remaining Eg,, larger than 5-RMSg,,;
Build clusters:

more than 7 pads in the segment and

more than 4 pads in at least one neighbor segment.
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Energy Reconstruction
200 GeV e- in high background region (¢ ~ 90°)




Energy Reconstruction
200 GeV e in low background region (¢ ~ 0°)
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Electron Identification
200 GeV e-

* IErec - Efit" 30fit
*  |R... - Ryl < CellSize/2
* I(Pr-ec. Rr'ec = Psim” Rsim| < CellSize/2
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Electron Identification
200 GeV e-

inefficiency
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Lose particles when R <55 mm




Energy Reconstruction

5 mm segmentation

35 4
E (GeV)




Energy Reconstruction

calibration resolution
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Segmentation with less channels
Head-on 2mrad 20mrad
Rings 10 10 18
AR (mm) 8.5 8.0 8.06
Ngeq IN 15t ring 16 16 16
AN, per ring 8 8 8
Nseq PET layer 520 520 1512
Blind area 0 0 +15°
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20mrad crossing angle & DID

» Detector mounted on the outgoing beam
* Blind area for the incoming beam
* Simplified implementation of DID
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B = R(—0.01mrad) (2)
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X =3.65 cm
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Fast Simulation
One bunch crossing (500GeV)

20 mrad old DID 20 mrad old antiDID

L GeV
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Problem & Possible Solution
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To-do list

* Full simulation of the new 20mrad
geometry (diamond-tungsten):

* Electron identification study based
on the new 20mrad geometry:

* Simulation of the silicon -tungsten
configuration.




