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Motivation & Geometry

CDR Baseline ECAL New ideas about ECAL

Sampling, PFA Oriented, 3D Readout

Full Crystal, Fast Timing, 2D Readout
Two schemes:

Silicon-Tungsten Sandwich ECAL

Basic Module

Basic Unit
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n - Crystal Scintillator (eg. BGO, LYSO...)
2 symmetric sensitive silicon layers \e W hj Q Mew EL«AL? I *

- glued on a PCB

- equipped with readout ASICs 1x1x40cm :
; - 1 tungsten plate
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Photodetectors (eg. FPMT, SiPM...)

i

Scintillator-Tungsten Sandwich ECAL
Basic Unit
,/ 2 layers of plastic scintillator strip
' - 2mm thick, 5x45mm? large
- perpendicular to adjacent layer
- attached to SiPM
.1 tungsten plate ECAL Geometry in CEPC CDR

Déi’ects: e

\

1. Limited Energy Resolution, especially for Low Energy Photon.

In order to reduce the number of electronic readout channel, precise
2. Cost, Power consumption and Cooling.

time measurement is expected.
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In the case of B6O, Number of readout channels 5 1.4M << 25M (Si-W ECAL)



Key issue: separation of multi-particle shower
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Physics requirement of separation

Z-799 (2 Jeks)

77%
0.8
L 0.4
0'7:_ 0.35; \
0 6:— 03 //\
E 025 / \
0.5 5 02f .
_r < T 247
- C 0.15;
<DE_0.4:— 0'1;
0 3:_ 0.05;
E 7 AN -%.75‘ — ‘(‘)‘ — ‘0?5‘ — ‘1 — ‘1.‘5‘ X ‘2“ | ‘2.5
- p in the cell wi artieles
O 2 /\ ‘ Number of photons in th Il chpM
“E N13%
0.1—
- 10%
0_ A VI | N

\2/

J

| | I I | i I 1 I |
4 6
Number of particles in a 40cmx40cm cell

8 10

Charged + Charged
Charged + Neutral

Neutral + Neutral

—3 Tracker

—%» Only Calorimeter

0.7

0.6

0.5

AU./1

0.3

0.2

0.1

70%

qaH—>bb (4 jets)

0.5

0.45[—

0.35—

50.25(—

24%

1 Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il
-%.5 0 0.5 1 1.5 2 25
Number of photons in the cell with 2 particles

Number of particles in a 40cmx40cm cell

Y + Y ( more than 80%~85% decayed from w°) -> Reconstruction of n°




w° =>» vy at different energy
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AU./1GeV
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Evt 21 with 0.1MIPs cut
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w° -» vy at bGeV

Evt 21 with 0.1MIPs cut
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Time measurement

400mm
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Independent time measurement

Intrinsic time resolution of 1x1x40cm?3 BGO crystal:
® Single-ended readout, 5 - 90ps
® Double-ended readout: S - 45ps, effective position resolution, ~ 7mm



Summary

Homogenous crossing strip crystal ECAL
v Reduce the number of readout channels to a certain extent
v/ Homogenous structure can offer a more precise energy measurement
— Separation problem of multi-particle shower is not so severe
Multi-dimensional information, (g, x, t)
explore the potential of fast time measurement & Digitization

A new smarter reconstruction algorithm
First deal with the separation of 2 particles in a 40x40cm cell, especially the
reconstruction of mo; W
Then move to multi particles;

Finally the separation of particles in jet
with the help of other sub-detectors
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Thanks!



