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Editors,

ACTA IMEKO
Dear editors:
The attached is a manuscript entitled “Development of a combined XRF XPS surface analysis system for surface layer quantification of the 28Si-spheres” which is submitted for publication in ACTA IMEKO as a research paper. This manuscript is the extended version of the conference paper entitled “Development of a combined XRF XPS surface analysis system” presented in APMF 2019. 
At 26th meeting of CGPM in 2018, the definition of the unit of mass, the kilogram, is redefined by a fixed value of Planck constant h = 6.626 070 15*10-34 J s to replace the International Prototype of the Kilogram (IPK) and the new definitions came into force on 20 May 2019. There are two primary methods to realize the definition of the kilogram: comparing electrical power to mechanical power and the X-ray-crystal-density method. With the transmission of the information and technology from Physikalisch-Technische Bundesanstalt (PTB), the national measurement laboratory (NML) adopted the X-ray-crystal-density method to realize the new kg definition and established the combined XRF XPS surface analysis system for evaluating the surface layer mass of the Si-sphere. The surface layer of a Si-sphere is mainly composed of oxide layer, carbonaceous contamination and physisorbed/chemisorbed water. The newly combined instrument is implemented to measure the XRF for the direct determination of mass deposition of oxygen (ng/cm2) and the XPS for the ratio between the elements (O, Si, C) and composition identification. These two complementary methods of X-ray metrology allow an accurate determination of the surface layer mass of the Si-sphere. In this paper, the construction work of a combined XRF XPS surface analysis system is reported including the surface characterization method, assembly of parts of the load lock chamber and UHV analysis chamber, vacuum system design, hardware integration and the intended work for surface layer measurement.  The measured surface layer mass is anticipated to combined with the core mass of the Si-sphere for mass dissemination.
​​​​​We believe that the research topic is relevant to the scope of your journal and will be of interest to its readership. 

Thank you for your consideration. I look forward to hearing from you.

Sincerely,
Yu-Hsin Wu
