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MOTIVATION : LASER-INDUCED ARTIFACTS 
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•Localized absorption 

along the tip axis  

 

 

•Localized absorption  

in cross-sections  

 

 

•Localized heating 

 

OUTLINE 



7 © IMEC 2013  

Free 

carriers 

E 

k 

One-photon 

absorption 

Two-photon 

absorption 

LIGHT ABSORPTION BY NANOSCALE  SEMICONDUCTING TIPS IN LASER-ASSISTED APT 

Electric field 

(rectification) 

HEATING 

 

E 

k 

Carrier cooling 

 

(Auger) recombinations 

LASER INTERACTION  
WITH A SEMICONDUCTING TIP 

Free-carrier  

absorption 



8 © IMEC 2013  

Free 

carriers 

E 

k 

One-photon 

absorption 

Two-photon 

absorption 

LIGHT ABSORPTION BY NANOSCALE  SEMICONDUCTING TIPS IN LASER-ASSISTED APT 

Electric field 

(rectification) 

HEATING 

 

E 

k 

Carrier cooling 

 

(Auger) recombinations 

LASER INTERACTION  
WITH A SEMICONDUCTING TIP 

Free-carrier  

absorption 



9 © IMEC 2013  

Free 

carriers 

E 

k 

One-photon 

absorption 

Two-photon 

absorption 

LIGHT ABSORPTION BY NANOSCALE  SEMICONDUCTING TIPS IN LASER-ASSISTED APT 

Electric field 

(rectification) 

HEATING 

 

E 

k 

Carrier cooling 

 

(Auger) recombinations 

LASER INTERACTION  
WITH A SEMICONDUCTING TIP 

Free-carrier  

absorption 



10 © IMEC 2013  LIGHT ABSORPTION BY NANOSCALE  SEMICONDUCTING TIPS IN LASER-ASSISTED APT 

ANALYTICAL MIE-BASED MODEL ANALYTICAL MIE-BASED THEORY 



11 © IMEC 2013  

Cylinder radius (nm) 
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ANALYTICAL MIE-BASED MODEL ANALYTICAL MIE-BASED THEORY 
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ANALYTICAL MIE-BASED THEORY 

Localized absorption along the axis 

                    constructive interference between transmitted 

  light and internal reflections at resonant radii 
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Nanoscale dimensions of AP tip induce: 
 

•Localized light absorption: 

o in resonant cross sections along the tip axis  

o along the perimeter inside each resonant cross section 

o Contrast between absorbing and non-absorbing regions is 

enhanced by nonlinear free-carrier and two-photon 

absorption phenomena 

 

•Localized heating due to: 

o localized absorption 

o heat diffusivity degraded by nanoscale dimension 

 

 

CONCLUSION 




