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Experimental setup pulsed beam; energy resoled imaging

Neutron counting detector
- 28x28 mm2 active area
- Position and time of arrival for each
detected neutron

[ * Bright neutron pulsed beams E

* New neutron counting detectors with high timing
and spatial resolution @ high count rates

Pulsed neut
frequency

~250000 spectra are measured
BaBrCl:5¢ at the same time, each within 55 um pixel!

—> —> Map of Eu

4 hr. 7 hr. 10 hr. concentration
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Mapping of
doping concentration and
liquid/solid interface

In-situ studies at
pulsed neutron beam
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Cracking:
cooled extremely
quickly (quenched)
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Liquid/solid interface: BaBrCl:5%Eu scintillator
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Scientific Reports 7 (2017) 46275
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Eu concentration vs growth rate
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Liquid/solid interface: BaBrClI:Eu scintillator

F12.3

mm

10 hr

0.5% Eu
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Element-specific imaging (5 % Eu sample)
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In-situ Eu distribution quantification

5 mole %
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Tomographic reconstruction: BaBrCl:Eu

0.5 mole % Eu
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Phase separation
during growth of Cs,LiLaBr;:Ce

in-situ studies



Phase separation: Cs,LiLaBrg:Ce

Steady T at 555 C
first 11 hours

28 mm

N

__ Growth over 7 hours
at ~2 mm/hr. rate

Location of solid/liquid interface
WCNR-11 2018 CI'YSt. Growth Des. 17 (2017) 6372



Phase separation: Cs,LiLaBrg:Ce

Liquid

& —
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Phase separation: Cs,LiLaBrg:Ce

Liquid/liquid
interface.

Segregation of Cs
at the bottom
liquid phase,

lower Li
concentration.

Li re-distributes
within top liquid
phase.
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Solid/Liquid interface through diffraction imaging

Location of
solid/liquid interface

After ~ 2 hours After ~ 18 hours
Cryst. Growth Des. 17 (2017) 6372
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Solid/Liquid interface through diffraction imaging
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Quantification through resonance absorption
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