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It is generally believed that the magnetic fields of most cosmic bodies are created by dynamo action ynamo
action refers to the conversion of the kinetic energy to the electromagnetic energy through the motions of the electrically
conducting fluids. There are two important parameters to characterize the electrically conducting fluid flow and dynamo
action. One is the Reynolds number Re=UL/v, where U is the characteristic velocity, L characteristic length and v the
kinematic viscosity. The other is the magnetic Reynolds number defined as R,=UL/n, where 7 is the magnetic diffusivity.
Usually, the values of Re and R, are very large for astrophysical boich means that the flows to drive the
astrophysical dynamo actions are highly turbulent. For this fully developéd turbuience, such as the liquid metal flow in the
earth’s outer core, although numerical simulations have revealed many features of the geomagnetic field, such as the axial
dipole structure and geomagnetic reversals, however direct numerical simulations are not able to reach the real Ekman
number (which is about 107°) and the magnetic Prandtl number (which is about 107) within the power of today’s
supercomputeerefore, laboratory dynamo experiment is another important method to explore the dynamo action.
But one has to realize that the laboratory liquid metal dynamo experiment is also not possible to make the liquid metal flow
with such a high magnetic Reynolds number.

In past decades, three liquid sodium dynamo experiments have successfully demonstrated dynamo actions[8-10].)The first

one was carried out in Riga. This experiment was motivated by the Ponomarenko kinematic dynam@ [8,11[T2]_The Kailsruhe
dynamo experiment was based on the Roberts flow which is a periodic array of vortices with the same helicity [15]. Ba*;em
the mean field approach the electromotive force for this dynamo was shown to have an extremely anisotropi [14].

For the above two dynamo experiments, there are many constraints on the flows, and the observed dynamo is mainly due tc
the laminar flows. At the CEA research center in Cadarache (France), a hydromagnetic dynamo driven by two
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An automatic proofreading method for scientific papers
based on the logic principles

HOU Xiuzhou HUANG Yanhong

Science China Press 16 Donghuangchenggen North Street Dongcheng District Beijing 100717  China

Abstract  Purposes This paper aims to explore the methods of automatic proofreading of scientific papers to improve the quality
of editing and liberate editors from the transactional and repetitive labor so that editors can devote more energy to innovative work
and adapt to the increasingly strict trend of the quality management of scientific journals. Methods Based on the our existing
work we found the inherent logic principles such as continuity consistency and uniqueness in scientific papers. In the Word
document environment we had found and marked the discontinuous serial numbers about reference figure table formula and
highlights that appear in the text using the VBA assisted programming techniques. The inconsistent expressions of the reference as
author—year in the text were identified and displayed. In addition the author’s name address and postal code were proofread in
both English and Chinese. Findings VBA assisted programming techniques can identify logically relevant editing errors in the
paper and highlight them. Conclusions In practical work the proposed method can effectively reduce the workload of manual
proofreading reduce the editing errors and improve the publishing efficiency.
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