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Optical pump and probe technique
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Optical pump and probe technique

selective excitation
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Optical pump and probe technique

revealing spectral and time features
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Multicomponent garnet-type scintillator
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Lutetium oxyorthosilicate

LSO:Ce
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Results

GAGG:Ce
without and with codoping



Differential absorption of GAGG:Ce as a function of probe photon energy and
delay between pump and probe pulses at pump photon energy of 2.8 eV
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Differential absorption of GAGG:Ce as a function of probe photon energy and
delay between pump and probe pulses at pump photon energy of 2.8 eV
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with Mg-codoping
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Differential absorption kinetics in GAGG:Ce and GAGG:Ce,Mg
at different temperatures
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Simulation of population kinetics
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Simulation of population kinetics
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Simulation of population kinetics
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Differential absorption in LSO
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Differential absorption of three LSO ingots
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Comparison of DA spectra & kinetics
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Comparison of DA spectra & kinetics
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Comparison of DA spectra & kinetics
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Comparison of DA spectra & kinetics
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Conclusions on GAGG:Ce

0  The rise of the differential absorption at resonant intracenter excitation of Ce3*
ions from the ground state into the first excited level 5d!is instantaneous within
the time resolution of 300 fs.

1  The slow rise time component of differential absorption, observed when Ce3*
ions were excited into the second excited level 5d,, is due to trapping of the
nonequilibrium electrons moving through the crystal matrix.

(d Intracenter 5d2 — 5dl relaxation time in Ce3* equals 500 fs

1 Suppression of the slow component in the front of the differential absorption
response is achieved by codoping with Mg even at the codoping levels as small
as 10 ppm, which are insufficient to significantly change the valence state of
cerium ions from Ce3* to Ce?*.




Conclusions on LSO:Ce and LYSO:Ce

O The initial rise time of differential absorption due to free electrons is in
subpicosecond domain for both LSO:Ce and LYSO:Ce.

O Population of the emitting level of Ce3*in LYSO:Ce is delayed by several
picoseconds due to migration of nonequilibrium electrons through the
matrix.

O The decay in population of the lowest excited Ce level proceeds at the
same rate both in LYSO:Ce and LSO:Ce.
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