
Improving Low Energy Sensitivity of EDS Detectors – Towards Lithium 
Detection 
 

Li Xiaobing, S. Bhadare, P. Statham, S. Burgess, J. Holland, and N. Rowlands* 

 

Oxford Instruments NanoAnalysis, Halifax Road, High Wycombe, HP12 3SE, UK 

* Oxford Instruments Inc, 300 Baker Ave, Concord, MA 01742, USA  

 

Recent advances in hardware technology for EDS have improved detection capability in many 

areas. One of the less heralded areas is in the efficiency of the detection of very low energy X-

rays. With the introduction of large area detectors, made possible by SDD configurations, low 

accelerating voltage analysis, which was previously hindered by low X-ray counts, is 

increasingly being used. This in turn has made the analysis of many nano-structures in the SEM 

using EDS relatively routine. 

Based on these improvements, this study has focused on the capability to detect and measure 

very low energy X-rays (150eV and below). The detection of these low energy lines, for example 

SiLl and AlLl, provides the possibility of further increasing spatial resolution of analysis by 

using very low accelerating voltages (1-2kV), to analyse important classes of nano-materials 

(e.g. semiconductors). This has also resulted in interest in whether it is possible to extend the 

element range capability of EDS to include the detection of Li. 

Technology developments with large area SDDs have been made, including in electronic 

efficiency, where new extremely low noise sensor package designs have improved sensitivity to 

SiLl at 92eV. The improvements achieved, have resulted in clear SiLl (Fig 1), and AlLl  lines 

being commonly observed in materials such as Al-Si-Sr alloys using the latest large area 

(80mm2) detectors. Using the combination of low energy sensitivity and higher collection 

efficiency, count rates sufficient for X-ray mapping can now be achieved. For example Fig.2 

shows the comparison of SiL and SiK maps from Al-Si-Sr inter-metallic phases collected at 5kV. 

The other significant technology barrier to very light element detection is in the transmission of 

X-rays through the detector window. Even the latest polymer technologies offer little usable 

transmission below AlLl. To test the potential of the latest sensor package designs, a number of 

special detectors have been made using a windowless design, to maximize low energy 

sensitivity. These detectors use the lowest noise, highest area sensors available (80mm2 with Mn 

resolution less than 123eV). Results from these detectors have been extremely promising with 

significant increases in intensity for SiLl and AlLl lines (Fig. 3), compared to detectors fitted 

with polymer windows. 

In theory these configurations have the potential to detect and measure even lower energy X-ray 

lines. In the latest series of tests we have seen clear evidence of this potential. The lowest energy 

X-ray that has been detected with this set-up is MgLl at 49eV. The peak is separated from noise 

sufficiently for element identification (Fig. 4).  



This research has demonstrated that it is feasible to detect very low energy X-rays such as SiL, 

AlL and MgL using EDS. The energy of LiK X-rays is within this energy range (54eV) and 

should be achievable with this hardware configuration; a suitable sample to test this in practice is 

being prepared. Further work is also necessary to determine realistic limits of detection and 

applications requirements before deciding on a suitable configuration for commercialization of 

this technology 

 

  
Fig 1. SiLl line collected from a Si-Al inter-metallic phase 

at 5kV using latest X-Max80 technology 

Fig 2.Comparison of a SiLl X-ray map and a SiK FLS 

corrected Map collected on a Al-Si-Sr alloy at 5kV. 

Comparison of the maps shows the correct element 

distribution is clearly visible when mapping using SiLl X-

rays 

  
Fig 3.  Spectrum collected from Al metal at 5kV. Spectrum 

collected on FEG-SEM using a special version of 80mm2 

X-Max
N
 detector with windowless configuration 

Fig 4. Spectrum collected from Mg-metal at 5kV. 

Spectrum collected on FEG-SEM using a special version 

of 80mm2 X-Max
N
 detector with windowless 

configuration 

 

 

      


