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Recent Activities

4/6/2023

Characterized large BGO, PbF, and PWO samples last year by Chen and
Liyuan. Received small samples from SIC. Characterized small LYSO:Ce
crystals for beam test by Liyuan.

Our plan this year is to understand current status of inorganic scintillators
relevant for the CalVision mission and to test scintillating glass samples
from industry.

Blue Sky R&D: Several SBIR proposals for scintillating glass development
from the US industry are now under review.

Worked on ECFA DRD proposals with European colleagues.
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1.5X, crystal samples received from SIC on Oct. 24, 2022
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Inorganic Scintillators for HHCAL

Snowmass 2022 White Paper: https //dol. org/lO 48550/arXiv.2203.06788
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BaO 56.1 449 \ 5
B,O, \ \ \ 3.4
Sio, 43.9 35.1 \ 0.57
AlLO, \ \ \ 1.5
Lu,O, \ \ \ 500
Gd,0O4 \ 20 \ 10
BaF, \ \ 28 0.95
AlF, \ \ 2 0.8
Ve \ \ 2 3
NaF \ \ 12 1
HfF, \ \ 56 160
CeF, Unknown Unknown Unknown 10
Price/CC 0.01 0.02 0.54

* https://www.alibaba.com/
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Use low-cost
raw materials,

such as Gd,O,
and BaF,,
would help


https://www.alibaba.com/

Summary

The CalVision mission is to build a longitudinally segmented crystal ECAL for
the proposed Higgs factory by using heavy crystals, such as BGO or PWO.

The HHCAL concept promises the best jet mass resolution by total absorption.
Crucial R&D is needed for cost-effective inorganic scintillators. This is very

challenging for crystals. R&D is on-going by the US industry, Europe and China.
The glass density, however, remains low as compared to crystals.

Acknowledgements: DOE HEP Award DE-SC0011925
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Tianle LYSO-36, 37, 38 3 10x10x3 All faces

Measurements: Transmittance and Light Output
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Transmittance

Six LYSO plates showed consistent transmittance
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Number of Events
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Number of Events
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Summary

Light output of 1.5 mm plates is ~13% lower than
that of 3 mm plates due to a loose Tyvek wrapping

Dimensions (mm?) E(\CIAI)'T (3:) (i?:;“jlze) Fit LO (p.e./MeV) Decay Time (ns)

11 10x10x1.5 81.2 9.5 3008 3036 39
12 10x10x1.5 81.7 9.0 3289 3307 39
13 10x10x1.5 81.2 9.6 2819 2850 39
Avg. 81.4 9.4 3039 3064 39

RMS/Avg (%) 0.4 3.4 7.8 7.5 0.0

36 10x10x3 80.0 8.3 3443 3447 39
37 10x10x%3 77.8 8.7 3521 3499 40
38 10x10x3 78.1 8.8 3538 3526 39
Avg. 78.6 8.6 3501 3491 39

RMS/Avg (%) 1.5 3.1 1.4 1.2 1.5
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