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Fierz-Pauli action

Fierz & Pauli 1939
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van Dam, Veltman, Zakharov (vDVZ) discontinuity
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Stuckelberg trick for massive vector
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Stuckelberg trick for massive graviton
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massive graviton on curved spacetime
de Sitter E =FFZENIZE (X
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Boulware-Deser ghost

Boulware & Deser 1972
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Decoupling limit  m—o

Non-linear Stuckelberg trick
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Vainshtein mechanism (1)
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Vainshtein mechanism (2)
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General relativity

Quantum Classical
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Non-linear Pauli-Fierz massive gravity

Arkani-Hamed, Georgi, Schwartz 2003

Quantum Classical
Non-linear Linear
Ghost AS
m2 _ S < Ag rghost < %
od M
3 1
M )1 MY 1
G V7 e VT e
P 5 P 5
M=M,
A;1~ 10"km ry 10”km VQ~1024km
m:H0
2 1 3 . )
L~(a¢) +—5(D¢) -+ +A3 n 48 (D(P) +
N D )
Non;irnear Quc;r;tum 2
Li(i)p_l(ppﬂ’v 1 1 M ! >1
1 1 1 M M é 1 Ag rq r2 r2p+q—2 A§p+q,4 Mpr =
_5|:|2(I)~—4—5 >] = r<|—/— | — . |
A A M r M,

A5 3p+q—4 3
oo ML ML
M, Ay M, | A,

p

i
AS



Ghost free non-linear massive gravity
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Nomura & Soda 2012
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Decoupling limit  m—o

Non-linear Stuckelberg trick
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Ghost free massive gravity

Quantum Classical
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Gravitational waves in Bimetric gravity

Hassan & Rosen 2012

Ghost free bimetric gravity
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Bimetric gravity is ghost free

Nomura & Soda 2012
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Multimetric gravity
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Cosmological solutions
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Normal branch and Cosmic no-hair

Sakakihara, Soda, Takahashi 2012
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Cosmic no-hair (1)

Sakakihara, Soda, Takahashi 2012
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Cosmic no-hair (2)

Sakakihara, Soda, Takahashi 2012
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