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Table 1: List of samples and their characteristics that are characterized during the 
experiment MA-4446 in ID16B. In the geometry part, numbers correspond to nominal width/ 
nominal pitch/ length  of the slits 
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Report: 

During the 9 shifts, 4 samples (14 different regions) were characterized by XRF in order to 
understand the uniformity along the nanowires and nanomembrane junctions. Table 1 
summarizes the samples characterized during this experiment and their main characteristics. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In our experiments, Cu filter was used to diminish the emission coming from the substrate. 
Therefore, we couldn’t make direct correlation between the chemical composition and the XRF 
intensity from In and Sb species. However, it gave us an idea on the uniformity along long 
regions  



 
Figure 1: XRF Sb-Ka maps of GaAsSb nanomembrane junctions. The orientation of 
nanomembranes while forming junctions is significant.  
Two representative XRF maps from GaAsSb nanomembranes (NMs) are shown in Figure 1. It 
can be observed that at the junction where membranes unite, there is an increase in the Sb 
concentration. This is mostly as a result of overgrowth, since more material accumulates at the 
junction during growth. This is also present in our SEM images. During GaAsSb growth, we 
used 10% of As partial pressure as Sb pressure which we obtained the most uniform structures. 
However, we believe this corresponds to less than 10%  atomic percent present in the structures.   

Depending on the crystal direction, uniformity of In changes. Figure 2 summarizes InAs 
nanowire (NW) samples along 2 different orientation. Structures along <110> family direction 
looks more uniform in terms of concentration than the NWs grown along <100>. In sumamry, 
XRF mapping on ID16B allowed us to study the uniformity in the Sb and In incorporation into 
the GaAs membranes and InAs nanowires, respectively. This results will be used to optimize 
the growth conditions looking to obtain homogeneous InAs nanowires for application in 
quantum computing. 

Figure 2:XRF In-Ka maps taken from InAs NWs grown on (100) GaAs NMs. NWs along <110> 
having 1 um nominal pitch a)20 nm nominal width b) 50 nm nominal width. c) NWs along 100 
direciton having 140 nm nominal width and 1um nominal pitch   

a) 

b) 

c) 


