Beam Test of
Sci-W ECAL and AHCAL Prototypes
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Motivation

Circular Electron Positron Collider (CEPC)

E.,~240GeV, luminosity ~2x10%* cm?s-! can also rum at the Z-pole
Precision measurement of the Higgs boson (and the Z boson)
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 |ILD-like detector with
additional considerations.

Challenges: 5 1
> Momentum: Oy, <3%10 GeVi
> Impact parameter: o,, =5®10/(p-sin*6) ym
» Jet energy: %% n3_ 40
E
» The Particle Flow Algorithm (PFA) P Calormeter |
|

calorimeter concept was proposed *
« High granularity % -3mm, I x-z0mm
« Good track finding gotal
« Good energy resolution B e
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PFA Calorimeter prototype

Sampling Calorimeter

Calo Sampling | Sensitive Absorber | Granulari | Electroni | Absorb | Energy weight
No. detector ty cs length Resolution
Sci-W 32 PSD+SiPM | W-Cu 5mmX5 | SP-2E 22 X, 16%@ 1GeV [03T
ECAL mm
AHCAL | 40 PSD+SiPM | Fe 40mmX4 | SP-2E 47NIL | 60%@ 1GeV [50T
Omm

Sci-W ECAL
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Super-layer assembly
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HBU assembly




Sci-W ECAL
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€ 1n the middle of Sep. 2022, the detectors were sent to
CERN from Hefei. The total weight is 10.6 tons.
€4 On Oct. 14, the detectors were arrived at CERN.

CERN, 14/10
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In Oct. 2022, There was a two weeks beam
test at H8 of SPS

In April, May, There was a two weeks test at
H2 and T9 respectively. el ]
pi+/-, e+/- were tested. e: 0.5 - 250 GeV/c, L' 2

Pion: 1 - 120 GeV/c z

In 2022, about 25 million events were
collected

In 2023, about 40 million events
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Install the detectors in beam area
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Install the detectors in beam area
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Calorimeter Test

« DAQ system for ECAL and AHCAL
Prototypes

— ECAL has 30 DIFs, AHCAL has 40 DIFs

— Using TLU to synchronize two systems ok
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Temperature and Humidity
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temperature vs time
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events

The energy reference should be taken

from MIPs which could be calibrated
using high energy muons

The halo size is about 20 cm x20 cm,
and we changed the supporting table to
test different area
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Event display

Test Beam

AHCAL E_Dep @48 MeV

ECAL E De 23 MeV
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ECAL energy response to e-

* In H2, the beam purity is very good
— electron, 10 GeV/c — 250 GeV/c
— Pi-, 40 GeV/c — 350 GeV/c

* In e- beam, only a few pi- contamination

* In pi- beam, there is also a few e- contamination
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ECAL Energy Response to e-

5 GeV/c e- energy deposition in ECAL

Edep(MeV)
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AHCAL 38505,

® The energy response of G wcvonmon U@
AHCAL was studied by pions .

® [he calorimeter could cover the

Y [cm]

whole shower

70 GeV 120 GeV
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AHCAL Test with pion

Energy deposition Energy deposition
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AHCAL Test with electron
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AHCAL Linearity and Reslution

—— et

® The energy linearity is within £1.5%
® The energy resolution is
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Final transportation back to China

17/6, arrived in Hefei

18000kg
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Cherenkov Detector Threshold

by Takeshita-san)
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Cherenkov Detector

® The Cherenkov detectors were
used to identify e-, mu-, pi-

® The muon peak disappear after
we used the C signals

—— W/O Cherenkov
—— W/ Cherenkov

3 GeV/c e- in AHCAL 4 GeV/c e- in AHCAL
Energy deposition Energy deposition
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AHCAL Test with pion+

® The Cherenkov detectors in the s AP
beam were also used to do the PID. _ —
® One is low pressure |
® The other is high pressure
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® The e+ test, also the beam has hadrons.

10 GeV e+

40 GeV e+
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AHCAL Test with Mu+

® The thresholds were calibrated using muon beam

HG layer4 chip4 HG layer4 chip4
HG layer4 chip4 HG layerd chip4
B Eniries 19913 208 Eniries 9257 |
500— Mean 1018 200 Mean 1083
- |StdDev 4611 = StdDev 5033
C 180
400— =
- E 310 cod
- 330 code code
00— 1205—
o 100
200~ 80—
C 60—
100/— 40
C I[ 20
ol U A vy 1y 1y o il PR I e L
500 1000 1500 2000 2500 3000 4500 4000 500 1000 1500 2000 2500 3000 3500 4000
HG layer4 chip4 S HG layer4 chip4
HG layerd chip4
120 . Enlries ?égs 100 — Entries 4666
L ean ~ Mean 1015
- Std Dav 504.6 - Std Dev 486.9
100|— -
: 280 code “r 250 code
80— K
C 60—
60— B
- 40_
40— B
20— =
C P AP P B M
ol P 500 1000 1500 2000 2500 3000 3500 4000

I
500 1000 1500 2000 2500 3000 3500 4000

NED'2023, &jti, Aug.8-11,2023 34



