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Calorimeter
|:I:E -Cons Total cost
__

Pure Csl

Lead glass

PbF,

Shashlik

ADRIANO2
(REDTOP)

Good energy resolution

~2.5%/VE

Time resolution

Low price
Pure Cherenkov light
Good time resolution

Very good time
resolution
Pure Cherenkov light

Low price

Dual-readout for PID
Good time and energy

resolution (~3%/VE)

High price

Ultraviolet sensitive spectrum,

readout by APD

~6%/VE energy resolution
Low light yield

Radiation resisitance

Long length

No production in China

High price
~5%/+/E energy resolution
Radiation resisitance

~5%/VE energy resolution
Long length, design difficult

High price
Long length

~ 400075 (_iBhEESES
FT)

~100077 (2% &k
M, LKME~SFEK)

>500077 (_LigbERRER )

<1000
(NIKA MPD in batch)

4000-5000 /5
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S¢ =& 291000Np.e./GeV

TE%J‘? ~1.65 * BERIIHRER ~ 6%/VE

EﬁErE“ 3.86 g/cm? = REEDHIE (%)
ERKE 2.5-2.8cm HADES 6.9@1GeV

Molieres42  3.6cm SOS (TF1, Jlab Hall C) 6/NVE @ 1

KE 30cm (11Xo) HMS (TF1, Jlab HallC)  3.75/VE @ 1.64 @ 1.96/E
Edan KFEBRTRPMT (or SiPM)

SHMS (F101, Jlab HallC)  6/\VE
COMPASS 6.2/VE @ 1.4



I TEGeantd4E ) 7x7

© SRR TXT A DL SEEE B SE B AR R B RE A
« FAIKIE30ecmKE, HIET11X,

 HHTH8em By IE T FESIPMAE A e &, S HIAR
3.24cm?, Y TFIN6mm K HSiPM

KT UMeE RN SKER1EIA 2 5 53R

AR T A e O = PO (g L

W B2n2(2)
- a2 3 g XA [P e e S R K A W oY e Th U eda -
I, (MR E+EEME ) 2 el dE gt
(RoF . B0 3. MR 5
o JFRIVIME R R Z)50000 NPE/GeV




Energy deposit / P ratio for different particles
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Reconstructed energy / P ratio for different particle

Energy reconstructed by the number of collected Cherenkov photons
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el/(n,n) PID for energy deposit and
Cherenkov N.P.E.

PID for Edeposit/P PID for ECherenkov N.P.E./P
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The pure Cherenkv calorimeter improve low momentum e/(m,u) PID significantly!
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v/n PID based on generator events
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Simualtion result

Initial kinetic energy Energy deposit in Lead Glass N photons collected by SiPM
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nly ratio with time flight cut

About 1/4 additionnal neutron events are discarded after time cut.
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ADRIANO2 radiator (diagram)

Final Detector Assembly

ARl ° 8 glass + 8 plastic
| } tiles

3 e Total 64 channel

e FEB readout
(muZ2e)

10/=5¢ 5 7=l
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ADRIANOZ2

PP Rationale for ADRIANO2

It has two main roles:
1) measuring the energy of neutral particles with

sufficient precision * Advantages:

2) the PID systems to separate EM particles from proton 1) Prompt Cerenkov signal for timing resolution
and neutrons. and LO_trigger

The main requirements for REDTOP Calorimeter are 2) Small Pb-glass tile unaffected by aging

summarized below: 3) Good energy resolution

 Energy resolution o(E)/E=3%/,E . .

+ Particle Identification (PID) between electromagnetic 4) High-granularity
gg(;)r.]adronlc showers with an efficiency better than - Disadvantaged

« Time resolutions <80psec; 1) Cost

 Detector response within ~100nsec
P 2) Large number of readout channels

In summary, ADRIANO2 merges the benefits of a dual-readout and of a CALICE-type calorimeter, creating the
base for a new generation of high-performance detectors, target detector design: REDTOP and EIC.



Optimized ADRIANOZ2 design for HIAF

Design introduction: |
e Radiation length: 11-12 X, —

e Inner lateral size 4 x 4 cm?, 5 SiPMs each
layer

e 11 layers x (3 cm lead glass + 1 cm plastic
scintillator + 2 x 0.35 cm PCB) =52 cm

e 1600 modules, 15000 layers £
 Each module is readout by 2-3 groups

Challenge: Radiation hardness, design, assembly and
electronics!
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PID performance for different momentum
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o Electron energy resolution (%)
Fitting data
100 MeV

i/, I
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N—

er.l SHINEEE DR
BEBOYIE (%) [1Gev]

4.3
Lead glass 3.2 10.9 4 3.5
Scintillator 13.2 43 7 2.9
Both 2.7 9.1 15 2.7
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CAVIRIa)

BIHERKEL-12X, (RENRGBEKESEN | HERTax4m?, BIHL15008,
/=57 SiPMs

* Design 1: 11 layers x (3 cm lead glass + 1 cm plastic scintillator + 0.7 cm PCB) =52 cm

* Design 2: 11 layers x (2 cm lead glass + 0.5 cm pCsl + 0.5 cm PCB) =33 cm

* Design 3: 15 layers x (2 cm lead glass + 1 cm plastic scintillator + 0.7 cm PCB) =55.5 cm
B/ moduleft#&1TE ¢

* Designl : 11/2x (SiPM 7505T + il T 2005T + ¥8/J100) x1.7=2F

* Design2 : 11/=x (SiPM 7507T + il T 2007 + Zhff{{ 3E500) x1.5=2.47

* Design3 : 15/Zx (SiPM 7507T + I T 2007z + £8[XN100) x1.8=2.875

« 3Z1S500R1TE, FNFFA S 215113000 ~ 400077 JT,

* FPmodule3E D BB E VMR RILCFIRNLEIE, BB T FiEEZI1500%2*3=90001E
10007z/ch, DAQ 90077,

« R33900 5 %4900, F{ha500h A£H
#AFSIPM (1505T/4) HEA—%, BIEZRBEBER EN | 21
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