ULTRA HIGH VACUUM HIGH PERFORMANCE ELECTRONIC SPECTROMETER FOR XPS AND AUGER SPECTROSCOPY AES: 
MANUFACTURER: KRATOS 

MODEL: AXIS ULTRA 

APPLICATION & TECHNICAL SPECIFICATIONS: 

X-ray Photoelectron Spectroscopy (XPS), also known as ESCA (Electron Spectroscopy for Chemical Analysis), and Auger spectroscopy are extremely surface sensitive non-destructive techniques that provides quantitative surface chemical state information for all elements except hydrogen and helium.  The sample is irradiated with a beam of monochromatic soft X-rays (XPS) or electrons (Auger) and the photoelectron emission is energy analysed.

The area that can be analysed by the electron beam and the X-ray source vary between 50 nm and 900 m diameter. This surface chemical analysis technique usually gives information of 5 nm (4-20 atomic layers) depth. In a monolayer, sensitivity up to 0.1% can be obtained.  This value corresponds to 1012 - 1013 atoms/cm2 or 10-15 - 10-16 g in the analyzed volume.  

Moreover this device has an ion beam which allows combining its extremely surface sensitivity with ion-etching, so that information on the chemical composition as a function of depth may be obtained (deep profile). 
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The strength of XPS is its ability to evaluate the nature and chemical state of the surface atoms.  This occurs because the photoelectrons emission, obtained by exciting atoms with a primary (Mg Kα, 1253.6eV) or monochromatic (Al Kα , 1486.6eV)  source, is a characteristic of  the electronic state of surface atoms. 

XPS permits carrying out qualitative and quantitative analysis of elements with a precision about 5% for all the elements, except H and He.  XPS technique combined with Auger spectroscopy permits obtaining space distribution of elemental composition across the top the surface (line profiling or mapping).
This technique is useful in a range of physical studies, for example, oxidation/corrosion products, adsorbed species, and thin-film growth processes. Analysis of insulators is possible with the Kratos Axis ULTRA. 
The device consists of: 

· Analysis chamber with basis pressure <1.10-9 Torr.

· Multi-detector Energy Analyzer, including parallel 2D image systems. 

· Monochromator system. 

· Ion beam system. 

· Electron gun system for AES/SEM/SAM. 

· Charge neutralization system. 

· Sample holder with high precision 4 axis manipulator. 

