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INTERFERENCE OF GW

Interference pattern!

Gravitational waves are… waves
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INTERFERENCE OF GW

Interference pattern!
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Destructive interference everywhere!

Gravitational waves are… waves
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RADIATION-REACTION FORCES

In the case of coherent emission               :
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Even if the quadrupole emission is suppressed, there will be octupolar waves
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RADIATION-REACTION FORCES

In the case of coherent emission               :
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Even if the quadrupole emission is suppressed, there will be octupolar waves

Seems a very fine-tuned system?
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RADIATION-REACTION FORCES

In the case of coherent emission               :
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Even if the quadrupole emission is suppressed, there will be octupolar waves

Seems a very fine-tuned system?
<latexit sha1_base64="J1TMX7BvKDuOC9L0LoZ64KBtifU="></latexit>!1 = !2

Can such a system exist in Nature? Is the resonance stable?

Backreaction of GW
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BACKREACTION OF GW
For a two-body system it’s easy:
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In a four-body system this is far from obvious!
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EFFECTIVE FIELD THEORY TOOLS

Full theory:

Integrate out scale      : point-particle model 
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SETUP: TOOLS FOR 2-BODY PROBLEM
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EFFECTIVE FIELD THEORY TOOLS

Full theory:

Integrate out scale      : point-particle model 
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EFT WITH 4 BODIES

All bodies lie in the Near Zone: « Standard » PN tools

PHYSICAL SCALES
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EFT WITH 4 BODIES

All bodies lie in the Near Zone: « Standard » PN tools

Scattering of GW

?? « Potential » (conservative) gravitons at scale 
<latexit sha1_base64="AvgdWwrfMgm4Eo1t46qtPqQUhRc="></latexit>

R
mix with radiative gravitons at scale
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EFT WITH 4 BODIES

All bodies lie in the Near Zone: « Standard » PN tools

Scattering of GW

?? « Potential » (conservative) gravitons at scale 
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R
mix with radiative gravitons at scale
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Seems an abstract discussion?

Globular clusters: average distance between 2 binaries: 0.2 Pc
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� ⇠ 0.2 Pc ) Binary merge in 1 Hubble time (with KL mechanism)

PHYSICAL SCALES
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EFT WITH 4 BODIES
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EFT WITH 4 BODIES

PN expansion:
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EFT WITH 4 BODIES

PN expansion:
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RR FORCE FOR A TWO-BODY SYSTEM

Dissipation of energy: needs Keldysh formalism
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RR FORCE FOR A TWO-BODY SYSTEM
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RR FORCE FOR A FOUR-BODY SYSTEM
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RR FORCE FOR A FOUR-BODY SYSTEM

<latexit sha1_base64="+irxhZtTHQqikpp+651+dfYXlNg="></latexit>

SBB =
G

2

Z
dt

Qij,�
1

R


d4

dt4
Q+

2,ij +
2

R

d3

dt3
Q+

2,ij +
3

R2

d2

dt2
Q+

2,ij +
3

R3

d

dt
Q+

2,ij +
3

R4
Q+

2,ij

�����
t�R

�Qij,�
1

RiRk

R3


2
d4

dt4
Q+

2,kj +
8

R

d3

dt3
Q+

2,kj +
18

R2

d2

dt2
Q+

2,kj +
30

R3

d

dt
Q+

2,kj +
30

R4
Q+

2,kj

�����
t�R

+Qij,�
1

RiRjRkRl

2R5


d4

dt4
Q+

2,kl +
10

R

d3

dt3
Q+

2,kl +
45

R2

d2

dt2
Q+

2,kl +
105

R3

d

dt
Q+

2,kl +
105

R4
Q+

2,kl

�����
t�R

+ (1 $ 2) .



23

RR FORCE FOR A FOUR-BODY SYSTEM
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LIMITS OF THE BB FORCE
NEWTONIAN LIMIT
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What does it mean? Quadrupole-Quadrupole interaction of

(Expanded in CM frames)

• Time-symmetric

• Enhanced wrt usual RR force 
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LIMITS OF THE BB FORCE
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• Meaning of the force: radiation-reaction induced by total quadrupole moment
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Burke-Thorne Binary-Binary
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LIMITS OF THE BB FORCE
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EFFECT OF THE BB FORCE?
Want to find the effect on long timescales:

<latexit sha1_base64="5EphebJ7VKF23YzOmkpyPAYuI1U="></latexit>

hQ1Q2i = 0 apart in a resonant configuration

When in resonance: 
<latexit sha1_base64="e3N2MOjRWD1vTUWWN42gOCocOe0="></latexit>

� � R : EOM in vacuum do not seem to lead to resonance capture
N. Seto (2018)
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� ⇠ R : ?? Needs to solve a delay-differential equation
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EFFECT OF THE BB FORCE?
Want to find the effect on long timescales:
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hQ1Q2i = 0 apart in a resonant configuration

When in resonance: 
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� � R : EOM in vacuum do not seem to lead to resonance capture
N. Seto (2018)

<latexit sha1_base64="ZAbvpnm6yuOeln3Ll3569CG1Tgs="></latexit>

� ⇠ R : ?? Needs to solve a delay-differential equation

CONCLUSIONS:

• Radiative effects for N-body systems are subtle!

• Is someone expert of delay-differential equations in the room?


