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Compact Objects in Modified Gravity

G (9) + HMV(QMV’ P, Ay, fuv ) = STG T,y

Black holes

Neutron stars
ﬂ'{ N |

T,y =0 Ty #0

Hairy solutions EOS-independent
relations

Verified <

Kaup (68)
Ruffini & Bonazzola (69)

Boson stars  jewer (92)

Gravitationally bound
solitonic objects

2 2
uilopl® M~M2Z/u

u=10""V = M~Mg,

—>Not verified



Tasinato (14); Heisenberg (14) ;

Generalized Proca Theories el lmener. & Hetsenbors (16

Most general vector-tensor theories with 2" order EOMs

6 p 1 g F 1F‘“’F
= —354 uly = T nv
S:fd“x\/—g F + ELi MZV ) 41

4

_ _ _ u . :
L, =G, (X,F,Y) L G3 (X)V,A Vector galileon couplings

L, =G, COR + Guy (X) [(VMAM)Z _ VHAVV"A”] —Horndeski theory (AM — aﬂcp)

Gsx (X)
6

L5 — GS (X)GMVVMAV -
—gs(X)FHFP 7, Ag

|(7.44)° - 30,417,4,V7 A + 27,4,7Y APT° A, |

Intrinsic vector couplings

1 1 o
Le = 2 Ge (X)LHveB EnFap + > Gex (X)FPFHV, A, VpA,



Hairy Black Holes
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Heisenberg, Kase, Minamitsuji, & Tsujikawa, 1705.09662, 1706. 05115
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No ghost/Laplacian instabilities
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2. Intrinsic vector coupling: ¢, = Ps ( A )
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P = P(M, Q): secondary vector hair

No ghost/ Laplacian instabilities
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Relativistic Stars
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—g4(X)F, gs5(X), Gg(X): No-hair properties for relativistic stars
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Massive Vector Boson Stars A =e " [f(r)dt +ig(r)dr]

Brito, Cardoso, Herdeiro, & Radu, 1508.05395
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Vector Boson Stars with Self Interactions  winamisu in progress
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Scalar Boson Stars with Derivative Couplings
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Vector Boso

n Star with Derivative Coupling
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Ssummary

Black holes, Relativistic stars and Boson stars in generalized Proca theories.

- Hairy BHSs in various class of generalized Proca theories

ghost or Laplacian instabilities of charged stealth Schwarzschild BH
stable BHs for other numerical solutions

- Relativistic Stars

Modified structure of stars for vector Galileon couplings

No-hair properties of stars for intrinsic vector mode couplings

- Boson Stars

The existence of a critical central amplitude of the vector field
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