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Two common terminological mistakes in scientific papers
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There are some common terminological mistakes in some scientific papers published in some peer-reviewed
journals. It is difficult to understand why such mistakes exist in peer-reviewed journals. It seems that the review
of scientific papers is not done as well as it should be.

One common mistake is made in papers containing the interpretation of electronic structure calculations
of molecules, clusters, and/or nanoparticle-like finite systems. For instance, in some cluster papers the authors
mention the “Fermi level” of the system they investigate. It is a mistake to mention the Fermi level of a finite
system such as an atom, molecule, or cluster. Fermi level, Fermi energy, and Fermi surface are defined and
meaningful for periodic systems, not for finite systems. The reason for this comes from the definition, where
these expressions are defined in reciprocal space. Reciprocal space is defined for periodic structures [1]. For
finite systems instead of “Fermi level” one should use the expression “highest occupied level”. For instance, for
molecules the highest occupied level has a special name, HOMO, highest occupied molecular orbital. Similarly,
the expressions “band structure” and “band gap” exist in cluster papers. These are also terminological mistakes.
These mistakes probably come from using package programs in the calculations. Some package programs are
originally developed for periodic systems, and they calculate all possible properties, including Fermi energy, etc.
Using such a program one can also calculate some finite system properties by taking a larger periodic working
cell. People usually take the data generated by the package program and put them into their papers without
considering the physical meaning of the generated numbers. There is the exception of Fermi energy for finite
systems, which is used in nuclear physics. Fermi energy is well defined for nuclei [2], which is also a finite
system. However, the Fermi energy expression used in nuclear physics is based on the Fermi gas model, which

was originally developed for the electronic properties of metals [1].

Another common mistake is made in molecular dynamics simulation type papers. In some molecular
dynamics simulation papers authors mention “molecular dynamics simulations are performed at T=0 Kelvin”.
Such an expression is also a mistake. The molecular dynamics method does not work at zero temperature.
The method that works at zero temperature is called the “static method”, not molecular dynamics. These two
methods are quite different from each other [3]. This mistake probably comes from running the molecular
dynamics program at very low temperature, less than 1 Kelvin. A small temperature value is a “small
temperature”, not zero temperature; a “very small value” is not equivalent to a “zero value”.

The authors, the reviewers, and even more importantly the editors should pay more attention to the

terminologies used in scientific papers.
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