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|. Introduction

Manipulating transient mass diffusion plays a crucial role in physics, chemistry, biology, and other fields. Two typical examples are chemical
waves and plasmas, whose concentration profiles have spatiotemporal variations. Based on a general model associated with the advection-
diffusion equation, an optimized transformation-mass-transfer theory is proposed to flexibly control chemical waves. As an example
application, a class of separators is theoretically designed to achieve the separation of chemical waves. Meanwhile, three typical types of
devices for cloaking, concentrating, and rotating chemical waves are proposed successfully, thus offering more versatile control methods.
For plasma manipulation, we use a simplified diffusion-migration approach to describe plasma transport. The feasibility of the
transformation theory for plasma transport is demonstrated. As potential applications, we design three model devices capable of cloaking,
concentrating, and rotating plasmas without disturbing the density profile of plasmas in the background. The proposed methods are well
confirmed by the computer simulations. These results provide insights into novel manipulation of chemical waves associated with
biochemical reactions and promote potential applications for transient mass diffusion and may help advance plasma technology in
practical fields, such as medicine and chemistry.
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J is Jacobian matrix and J*the transpose of J. Plasma transport can be
simplified to a diffusion-migration process,
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where n, E and S are the density of plasma, intensity of electric field,
and external plasma source, respectively. T (in units of V) is assumed
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transformation theory is demonstrated.

Then according to transformation rules, we are able to determine the
corresponding diffusivities, advection velocities and intensify of s Y
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