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Abstract 
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The de Rham-Gabadadze-Tolley (dRGT) massive gravity describes a massive spin-2 particle. 
The theory is one of modified gravities, where cosmological behaviors change from those in general 
relativity. In order for the massive gravity theory to provide solar system observations, in 
short-range scale, the theory needs to show similar behaviors to those in general relativity. The 
behaviors can be obtained by the Vainshtein mechanism, where the non-linear kinetic terms in the 
dRGT massive gravity allow an extra degree of freedom in the theory. Although the mechanism has 
only been verified in a vacuum in static and spherically symmetric configurations, such as a 
point-like particle, it is not apparent whether the Vainshtein mechanism could work if matter exists 
in non-static or non-spherical configurations. 

In the environment of relativistic stars, the gravity is strong and the density of the matter is 
high, which could lead to non-trivial behaviors in the Vainshtein mechanism. In our research, we 
construct solutions describing static and spherical relativistic stars in the minimal model of the 
theory. A new equation, derived from consistency conditions, determines the behavior of the extra 
degree of freedom. By numerical calculation, we show that the maximal mass in massive gravity is 
smaller than that in general relativity for several equations of state. The results could be consistent 
with previous studies on the energy scales in which non-linear kinetic terms appear. Moreover, we 
report the studies of relativistic stars in the non-minimal model of the theory. 
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