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Figure S1. a) The N2 adsorption and desorption isotherms (77 K) and b) pore size 

distribution of GdF3 submicrometer hollow structure. 

 

300 400 500 600

0

20000

40000

60000

80000

NaYF
4
:Er, Yb

excitation power: 12 W cm
-2

 the amount of particles: 100 mg

GdF
3
:Er, Yb

 

 

In
te

n
s
it

y
 (

a
.u

.)

Wavelength (nm)

NaYF
4
:Er, Yb

 

Figure S2. The emission spectra of GdF3 hollow submicrometer spheres (black) and 

NaYF4: 2 at. %Er, 20 at. %Yb nanocrystals (red) under the same measure condition.  
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Figure S3. TEM image of NaYF4: 2 at. %Er, 20 at. %Yb nanocrystals. 

 

 

 


