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Abstract: Mn’"/Fe’* co-doped upconverting nanocrystals were prepared by hydrothermal method.
The crystal phase, size and fluorescence intensity were modulated via changing the doping concen-
trations. The maximum intensity of upconversion luminescence (UCL) was observed in current work
at the reaction time of 4 h when coating the silica shell of different thickness onto the NaYF,: Yb,
Er,Fe nanocrystals through facilely altering the reaction time. The integrated overall intensity of up-
conversion luminescence was 3.7 and 4.5 times enhanced by co-doping Mn®* and Fe'* | respective-
ly. In particular, the red emission of NaYF,: Yb, Er, Fe nanocrystals was 7 times intensified selec-

+

tively compared to the green band of Er’*. The intensified visible UCL especially the dominant red
emission is mainly ascribed to the energy transfer from |’F,,, 4Tlg > (Yb'"-Mn**/Fe’" dimer) to
*F,, (Er'") states as well as the distortion of the crystalline field symmetry. The quenching of UCL

as increasing dopants is stemming from the exchange interaction between 3d’ metal ions.
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Fig.1  XRD patterns of NaYF,: Yb, Er nanocrystals co-
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Fig.2  Typical TEM images of NaYF,: Yb, Er nanocrystals

doped with different mole fraction of Mn** (left)/

Fe’* (right). Scale bars are 50 nm for all images.
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