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Gravitational waves from a particle orbiting

a Kerr black hole in Brans-Dicke theory

Ryuichi Fujita (藤⽥ ⿓⼀)
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EMRIs in Brans-Dicke theory

M

µ
µ<<M

GW

• (Quadrupole radiation in GW) + (Dipole radiation in φ)

∗ Deviation from GR: dE/dt = dE gw/dt + dE s/dt
∗ Ngw+s

ϕ ≳ 105 and Ns
ϕ < 1 for e = 0 and ωBD > 4× 104,

where Nϕ =
∫
Ωϕ(t)dt is Orbital cycle. [Yunes+(2012)]

⇒ We want to know how orbital eccentricity changes results



‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

‌

Nϕ =
∫
Ωϕ[p(t), e(t)]dt w/o ⟨dE/dt⟩st

Nϕ = N
(0)
ϕ + Ngw

ϕ + Ns
ϕ,

Ngw
ϕ = −

(MΩϕ)
−5/3

32(µ/M)

[
1 +

3715

1008
(MΩϕ)

2/3 +

(
565

24
q − 10π

)
(MΩϕ) + · · ·+ δN

gw,(e)
ϕ

]
,

N
gw,(e)
ϕ = e20 (MΩϕ)

−19/9

[
−
785

272
−

2045665

225792
(MΩϕ)

2/3 +

(
65561

2880
π −

3059

108
q

)
(MΩϕ) + · · ·

]
,

Ns
ϕ = −

α2(MΩϕ)
−1

4(µ/M)

[
1 +

3

2
(MΩϕ)

2/3 + (−9 q + 2π) (MΩϕ) ln
(
MΩϕ

)
+ · · ·+ δN

s,(e)
ϕ

]
,

N
s,(e)
ϕ = e20 (MΩϕ)

−2

[
−
3

2
+

9

8

9κ− 4 q2 + 4

κ
(MΩϕ)

2/3 + (6π − 15 q) (MΩϕ) + · · ·
]
,

where e0 is the initial eccentricity, κ =
√

1− q2 and α ∼
√

16πG
2ωBD+3

.
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