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motivation: calorimetry limited by severe hadronic radiation damage
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* nano-sized particles of Ba,SiO;
improve scintillation! at 950°C
 Ba-Si system allows to incorporate
trivalent ions: Lu, Gd, Yb
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technology: glass production combined with
successive thermal annealing
(800 — 900°C)

SEM image of recrystallized BaO*2SiO,
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XRD tests of BaO+2(S10,): Dy/ Th/ Ce
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The crystallization of the BaO+2SiO, samples increases with the annealing temperature.
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Beyond T = 900°C the system crystallizes as a mixture of BaSi,O; and p-BaSiO,.



Irradiation and recovery studies: 1.2 MeV y — rays (¢°Co)
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Irradiation and recovery studies:

DSB:Ce heavy loaded with Gd

optical transmission

1.2 MeV y —rays (°°Co)
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Irradiation and recovery studies: with 150 MeV protons
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scintillation properties: Kinetics

: decay constants and their
mate rlal fractions in the Kinetics
fast middfast slow
ns (%) ns (%0) ns (%)
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glass
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of Gd oxide
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scintillation property of Gd-loaded samples
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disturbed stoichiometry leads to additional traps and slows down the scintillation
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DSB:Ce / Gd loaded

macro defects

large volume 23 x 23 x 125 mm?
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non-uniformity of light yield
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DSB:Ce / Gd loaded large volume 23 x 23 x 125 mm?
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DSB:Ce fibers

» several macro defects

» short attenuation length [SSEess

optical transmission

length: 200 mm
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DSB:Ce testmatrix: 4 x5
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composed of: 20 fiber (Imm?2), 50mm
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DSB:Ce large volume 23 x 23 x 120 mm?
optical transmission
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DSB:Ce large volume 23 x 23 x 120 mm?

radiation hardness: integral dose: 100Gy %°Co
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test of a 3x3 matrix made of DSB:Ce

« composed of 9 DSB:Ce blocks 20 x 20 x 100 mm? (delivered in 6/2017)
 response function measured with energy-marked photons (21.8 — 180.7 MeV) at MAMI

electron beam before
Bremstrahlung-process

radiator

The collimated photon beam (< < 10 mm) was
hitting the central module of the 3x3 DSB matrix
Scintillators read-out via PMT: Philips XP1911.

AND Irigger

TAGGER channels 2 OR|
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Individual properties of the 9 DSB:Ce samples
light yield as a function of integration time @ room temperature
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Individual properties of the 9 DSB:Ce samples

longitudinal transmittance transversal transmittance of sample #10
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response to cosmic muons !
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shower response E,. =2 MeV
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shower response
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energy response and resolution
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energy response and resolution
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- 70 MeV
time response oy
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summary and outlook:

» DSB:Ce appears to be a promising material
« loading with Gd** increases the sensitivity to e.m. probes
e variable scintillator shapes

to do list:

e detailed understanding of scintillation centers and the
process of thermal annealing

* homogeneity of large scintillator blocks

« optimization of Ce3* concentration and Gd/Ce ratio

» fiber production free of cracks

» alternative: cutting of rectangular fibers from blocks
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