tereo rystal lectromagnetic orimeter: Design

- To improve the 3D position resolution

= Pointing angle of even layers alone Z: a
= Pointing angle of odd layers alone Z: a'= -«
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Configuration of 5/10/14 layers along R

- Taget: change layers along R, keep similar Z/phi segmentation
= 5layers: a=10’; crystal size: [9]*10*304 mm3, n=1309 * 671;
- 10 layers: a=20"; crystal size: [8.8-8.9]*10*316 mm?, n = 1276 * 671
= 14 layers: a=30"; crystal size: [9.1-9.4]*10*339 mm3, n = 1141 * 671
- Simulated 30 GeV photon pointing at theta = 90, phi = [10-350]
- Simpler clustering algorithm with threshold of 1 MeV

- Energy/Z resolution do not change for different layers along R
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Design of Endcap SCECal

- Total shape looks like bottle stopper not in Simulation yet
- Option 1:
= Similar idea of pointing angle definition along phi for each layer with
same polar angle.
= Adjacent layers(same polar angle) with reversed pointing angle
- Option 2:
= The pointing angle defined as angle between beam direction in (ex.
Horizontal plane) for crystals in the same horizontal plate
= Adjacent layers(same horizontal plane) with reversed pointing angle

-  SiPM Readout and mounting at outside plane(same as Barrel)

BGO+SiPM
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Performance of Energy and 3D positioning resolution

« 5GeV Jgamma, phl 10~350°(bugfix needed around 0),theta: 90°

o Z resolution ~ 0.84 mm:
¢ R resolution ~ 7.6 mm;

Phi resolution ~ 1.9 mm
Energy resolution as function of Threshold
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Separation between two 5 GeV photons

- Two 5 GeV photons, vary distance along phi between them

« Success reconstruction: 2 neutral particles, 3.3GeV<Ey<6.6GeV for
each photon

gamma/gamma separation effciency
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Separation between y/1r

« 5GeV y/10GeV m, vary distance along phi between them
- Success reconstruction: 3.3GeV<E,<6.6GeV
« Different 1t/y separation power: pointing angle / magnetic field

separation effciency
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Event display of shower seperatic

Two 5 GeV photon, 66 mm distance Two 5 GeV photon, 165 mm distance
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Boson mass resolution in H> yy

- Sample: ZH->2neutrinos + yy at 240 GeV

- Energy, position reconstruction and separation using simplified
reconstruction method described above

- Crystal energy threshold: 2 MeV/50MeV
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Dimension and cost
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Dimension and cost
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Typical crystals (From Ren-yuan

Crystal Nal(TI) CsI(TI) Csl BaF, BGO LYSO(Ce) PWO PbF,
Density (g/cm3) 3.67 4.51 4.51 4.89 713 7.40 8.3 7.77
Melting Point (°C) 651 621 621 1280 1050 2050 1123 824
Radiation Length (cm) 2.59 1.86 1.86 2.03 112 1.14 0.89 0.93
Moliére Radius (cm) 413 3.57 3.57 3.10 2.23 2.07 2.00 2.21
Interaction Length (cm) 42.9 39.3 39.3 30.7 22.8 20.9 20.7 21.0
Refractive Index @ 1.85 1.79 1.95 1.50 215 1.82 2.20 1.82
Hygroscopicity Yes Slight Slight No No No No No
Luminescence P (nm) (at 410 550 310 300 480 402 425 ?
peak) 220 420
Decay Time P (ns) 245 1220 26 650 300 40 30 ?
0. 10
Light Yield € (%) 100 165 3.7 36 21 85 0.3 ?
4.1 0.1
d(LY)/dT ® (%! °C) -0.2 0.4 -1.4 -1.9 -0.9 -0.2 -2.5 ?
0.1
Experiment Crystal BaBar KTeV (GEM) L3 Comet CMs A4
Ball BELLE BELLE TAPS BELLE {Mu2e,SuperB) ALICE g-2

BES Il HHCAL?

a. at peak of emission; b. up/low row: slow/fast component; c. QE of readout device taken out.
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