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Supporting Information Figure S1 The bright field optical microscope images of single 

PSβHM. (a1-2), (b1-2), and (c1-2) are luminescence emission spectra when the particle is 

excited at the center, side, and corner of the microcrystal particle, respectively. 

 

Supporting Information Figure S2 Photographs of upconversion luminescence from the 
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peculiar-shaped β-NaYF4: 20% Yb3+/ 2% Tm3+ hexagonal microcrystal. (a), (b) and (c) 

are upconversion luminescence emission patterns when the particle is excited at the 

center, side edge, and corner of the microcrystal particle, respectively. 

 

Supporting Information Figure S3 The relationship between the depth of excitation and 

the R/G ratios of PSβHM. (a), (b), and (c) are luminescence emission spectra when the 

particle is excited at the center, side, and corner of the microcrystal particle, respectively. 

  

Supporting Information Figure S4 Upconversion emission spectra and luminescent 

pattern from single PSβHM on a quartz substrate. (a), (b) and (c) are luminescence 

emission patterns and spectra when the particle is excited at the center, side, and corner 

of the microcrystal particle under different excitation power, respectively. 



 

Supporting Information Figure S5 The relationship between the excitation power and 

the R/G ratios for the three different excitation positions of PSβHM. (a), (b), and (c) are 

luminescence emission spectra when the particle is excited at the center, side, and 

corner of the microcrystal particle, respectively. 

 

Supporting Information Figure S6 Upconversion emission photos from single PSβHM 

on a quartz substrate. (a1), (b1), and (c1) are green light emission photos when the 

particle is excited at side edge and corner of the microcrystal particle, respectively. (a2), 

(b2), and (c2) are red light emission photos when the particle is excited at side edge and 

corner of the microcrystal particle, respectively. 



 

Supporting Information Figure 7 Photographs of upconversion luminescence from the 

regular hexagonal flat microcrystal plate. (a), (b) and (c) are upconversion 

luminescence emission patterns when the particle is excited at the center, side edge, and 

corner of the microcrystal particle, respectively. Red dash-line circles indicate the 

specific position of the excitation light in the experimental study. 

 


