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MBE growth Monitoring of a single GaAs nanowire by in-situ X-ray nano-diffraction 
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For the first time the growth of a single GaAs nanowire (NW) was monitored by in-situ time resolved X-ray nano-diffraction (nXRD) 

using focused synchrotron radiation at beamline P09 of PETRA III storage ring (Hamburg) and a portable MBE chamber [1]. A 

particular position for nucleation and growth was selected within an array of holes with 5 micron pitch prepared on a lithography-free 

pre-patterned Si(111) substrate covered by 16nm thick oxide [2]. Exploiting a photon flux of 4·109 Photons·s-1 focused in a micro-

beam of 2 x 6 micon² and probing the GaAs 111 Bragg reflection the first NW signal of above the background did appear about 24 

minutes after opening the Ga and As shutters, corresponding to a NW length and diameter of about 45 nm and 28 nm, respectively. 

The time evolution of the NW signal could be monitored for 55 minutes up to the final length and diameter of about 2000nm and 

45nm, respectively. Both parameters and the NW orientation with respect to the substrate normal were evaluated from the peak 

intensity and peak shape and position after background correction and separation of the NW signal from that of a parasitic island 

growing within the same probing volume.  The final NW dimensions extracted from XRD analysis are in good agreement with ex-situ 

SEM data taken from the same NW after growth. In the experiment reported the observed time evolution of NW growth follows two 

subsequent stages: 1) dominant axial growth accompanied by unstable axial orientation of the NW followed by 2) increase of radial 

growth at stable axial orientation. Although successful proof of principle, quantitatively the experiment suffered from tiny fluctuations 

of the spatial position of the micro-beam during the entire growth cycle and/or limitations in the accuracy of angle settings.   
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