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Motivation 
 

• Morphological  super-resolution imaging 

• Cell signal imaging 
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Super-resolution 



Si vs Ge 



Sample Preparation 
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Raman Spectroscopy: the model for particle size 

evaluation 

The phonon confinement function 

which defines the area in the 

nanoparticle where phonons can 

exist. r is the radial position and L is 

the particle diameter.  

The Raman signal line shape can be described by the following expression, 

which includes phonon dispersion and natural line width: 



Size analysis results 



Structure of nanoGe 



ODXAS measurements 



ODXAS and EXAFS 

Comparison of OD-XAS and EXAFS of 

Ge K edge of LP-PLA (a) in k space (b) 

in R space. 

XEOL measurements of the Ge 

nanoparticles at 100 K.  



ODXAS and Structure 



Structure: EXAFS and ODXAS 

•R = 2.44(1) Å - consistent with the 

corresponding value for the diamond 

structure of c-Ge  

•Debye-Waller factor (mean square 

relative displacements of atoms) of 

0.0044(15) Å2 (0.0027(2) Å2 for c-Ge at 

this temperature).  

•The coordination number was found to 

be reduced (2(0.7) against 4 in c-Ge). 



Structure: EXAFS and MD 



Conclusion  

• Surface/strain effects in PL and Raman. 

• Improving photon yield and iontrolling peak wavelength. 

• Blinking. 

• In-vitro bio-stability and toxicity 

• Magnetic semiconductor nanoparticles 

 

 

 

Future work 

•Comparison of OD-EXAFS, EXAFS and Raman shows that various sub-

structures can be responsible for light emission. 

• PL in Ge nanocrystals synthesised by various routes can be of different 

origin depending on the surface termination.  

•We show that for a given nano-particle set OD-EXAFS can show sub-

nanoparticle resolution. 



ODXAS and EXAFS 


