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Unique optical properties by electronic structure modulation of solids under
high pressure
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Changing the electronic structure of matters by pressure and the
accompanying changes in optical properties attract much interest. We report the change in energy
position of the host conduction band and the crystal field splitting of the Ce3+:5d excited level in

YAGG:Ce3+ by applying pressure, which results in the red shift of Ce3+:5d-4f luminescence and
increase of quenching temperature as well as dramatic change in the persistent luminescence
performance by either Cr3+ or Yb3+ codoping into the phosphors. The different trap depths formed by
Cr3+ and Yb3+ affect the initial persistent luminescence intensity and duration. For the Yb3+
codoped phosphor, the slope of persistent decay curve becomes more gentle with increasing pressure,
while by Cr3+ codoping the slope becomes steeper. The results indicate that the trap depth of Yb3+
becomes deeper and that of Cr3+ becomes shallower with increasing pressure. Based on the pressure
dependence, the electronic structures were discussed.
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