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When a ﬁrobe particle (impurity particle) is immersed in gas or solid,
properties of the particle, such as effective mass and decay width, get modified from those values
in vacuum. This is attributed to the interaction between the impurity particle and degrees of
freedom of identical particles in the gas or solid. Such a situation with impurity particle immersed

in many-body environment appears in variety of physical systems. In the present study we have
elucidated how property of impurity particle is modified by environmental parameters such as
strength or anisotropy of the interaction, employing theoretical models of atomic impurities in
Bose-Einstein condensate or in degenerate Fermi gas, and of an alpha particle in nuclear matter. Our

rggults serve as basic knowledges for further application to a few-body impurity problems in
medium.
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