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The comprehensive knowledge of the mechanism involved in the charge carrier 

separation in nanoscale structures is of high interest regarding applications and 
fundamental researches. A microscopy technique that enables the visualization of 
subpicosecond carrier dynamics in nanometer-scale structures is laser-combined 
scanning tunneling microscopy [1]. SPPX-STM simultaneously realizes STM spatial 
resolution together with the temporal resolution of the optical pump–probe technique.  
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Fig.1. a) SEM image of LT-GaAs/GaAs sample with 2 STM tips in contact;  

b) typical spectrum obtained for LT-GaAs/GaAs over a wide range of timescales. 

 
We investigated carrier recombination dynamics in a low-temperature-grown GaAs 

(LT-GaAs)/GaAs heterojunction by developing a parent technique to SPPX-STM.  
Instead of working with one tip in tunneling regime and the GaAs substrate being 
macroscopically connected, the experiments were performed with a multiple 
scanning tunneling microscope, which enables the precise positioning of STM tips at 
the surface of the samples. STM tips were put in electrical contact with the sample at 
different positions across the LT-GaAs layer and the n-type doped GaAs substrate 
(Fig.1 (a)). The sample surface was illuminated with a sequence of paired laser 
pulses with a delay time td and averaged tunneling current ΔI was measured as a 
function of td (Fig.1 (b)). The decay time was investigated as a function of the tip 
distance, the bias, and the illuminated area with respect to the tip position. 
Depending on the tip arrangement and the focus of the light, we could obtain two 
decay components t1 and t2 that represent the recombination time of the photoexcited 
charge carriers in LT-GaAs and GaAs respectively, as shown in Fig. 1(b).  

REFERENCES 

1. Terada, Y., Yoshida, S., Takeuchi, O. et al. Nature Photon 4, 869–874 (2010) 

a) b) 


