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Self-modulation of injection in cosmic ray modified shocks
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Galactic cosmic rays are believed to be accelerated by the supernova remnant shocks thorough the well-known first ord
Fermi acceleration mechanism. It is important to understand how thermal particles are heated sufficiently to be accelerated &
the Fermi mechanism. This is the so calleg&ction problem

Additionally, nonlinearfeed-backof cosmic rays to shock is also important. Helder et al. 2009 suggested that the energy
of cosmic rays might be larger than half of total energy in some supernova shocks from observations. Other observations als
suggested that there are cases where energy density of cosmic rays is so large that shocks are strongly modified by the press
of cosmic rays. These shocks are calbedmic ray modified shocks

Our motivation of research is to investigate the influence of cosmic rays on the strength of particle injection and modulation
of cosmic ray production efficiency. A model of cosmic ray modified shocks with the effect of injection was proposed by Zank
et al. 1993. Their injection model was titeermal leakagenodel. However, in their model, the injection parameter is taken
as an arbitrary constant. In actual situation, it is possible to consider that the injection efficiency decreases when the cosmi
ray pressure increases because, in response, the subshock strength becomes weaker. To discuss such a possible feedback
cosmic rays, we extend their model and redefine the injection parameter as a variable determined by other physical variable
self-consistently. Then, we conduct the numerical simulations and investigate the spatial and temporal variations of the injectiol
parameter.
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