INSTR 2026 / Hefei, China / 12-16 October 2026 YRASUERER MR A

Institute of Figh Energy Physics, Chinese Academy of Sciences

Performance Study of BSO Crystal Bars for

High-Granularity Electromagnetic Calorimeters

Yushan Liu, Yong Liu, Baohua Qi, Dejing Du
Institute of High Energy Physics, Chinese Academy of Sciences

01 Motivation & Concept Typical crystal properties [3]

Crystal ECAL for future e*e™ colliders BSO(Bi,Si,0,,) BGO(Bi,Ge.0,,)

> BSO as an alternative [1,2] Density (g/cm?) 6.80 7.13
* Faster §C|nt|IIat|on _ Radiation length (cm) 1.15 1.12
* Potential cost benefit
: Decay time (ns 100 300
» Design Y (ns)
e 15 x 15 x ~400 mm?3 bars Emission peak (nm) 470 480
* Orthogonal layers with two-ended SiPMs Light yield (ph/MeV) 1/5-1/4 of BGO's 8000-10000
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Consistent with beam-test, excellent uniformity!
N _50 ~30 ~10 10 30 50
” | X [mm]
°0 ° “ Positio(r: [mm] 0 ’ °
hTotal
= - s z z i . | Entries 5000
2 1000—- i T o S —— — | Mean 9,587
- . — . — i | swp 0.1088 . .
107} -~ Ideal response ; S0 R T T T 8 O 1 - 8 04 Detector Simulation
- —$— BSO ECAL Data ] SRR A U O I N St Py

| constant 1016+ 19.8

o “““““““““ """"""""" """""""" """""""""" O v' Geant4 of BSO crystal ECAL with 405mm bars
Incident particle: 1-100 GeV photons

400} — v S S SN § S S N 5.334 + 0.944

200— A— A— AR ) N — SRR ST S

) Reconstructed Energy (GeV)

F : : 5 :
| SR TP AL R A v' Digitization
VA * Lightyield 282 p.e./MIP
’\3 i —&é— BSO ECAL Data ] . . .
£ 100hs ) S1af | * Poisson statistics
.?:3 10 _| - ] gl_zg— \ A = 1521903%225;26/?% ; o ']% non_uniformity
s f ] S1.0f \ | 1
£ Op 8ol : » Crystal Ball Fit - Energy Resolution
e ‘5:‘_/‘/' ] > [ _
S ok : So.6] : o/E = 1.28%/V(E/GeV) @ 0.27%
I T T 02 S oal ; ,
& True Photon Energy (Gev) I N Excellent energy resolution for EMC!
1o True Photonllg::f\ergy (GeV) o

Conclusions Outlook
» Sub-percent intra-bar non-uniformity of BSO » Crystal quality control & bar-by-bar calibration

» Simulation supports BSO as an ECAL candidate « BSO ECAL prototype validation
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