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Extreme mass ratio inspirals (EMRIs)

H<<M D

@ 73 v UR—IERBY ZRAENSMESNDZEIR

- FPHERRERLISAOEEZEHDV & D
- | BRELEREMEERELEY

BME #E— (CENTRA/IST) GW&EM20150YITP 2/11



Extreme mass ratio inspirals (EMRIs)
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ENRESNORIEAOEZE

o EHDEN: E= —ua@(j’, L,=u §5¥¢) and Q = K,pu“u”

o Torblt < Tradlatlon [Torblt - O(M) radlatlon - O(M2/M)]
* Energy balance

dE 2 - 2
<I> = - Z (’Z;:m,ng +a5mﬂr"9 Zémn,ng ) ’
t £mnyng
dL; nH o |?
< dt > = - Z (‘ emnyng +a4m"r"9 Zémn,ng ’
t Zmn,ng

Z’;n,ne. asymptotic amplitudes. agmn,n, < w3(w — mq/(2ry))

* dQ/dtDFHEIC X EINRBEBRORERANBELDN, WHEELOTT
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£mn;ng
g 73y UR—IOBEAEHE [Mino (2003), Sago et al. (2005)]
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FATHIR & RIFR

| [ Sago et al. (2006) [ Ganz et al. (2007) | FHFZ |
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fEERO—EZE: TR
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HIEFTRE & DL

* |1 — dEdt™ /dEdtN"™| for ¢ = 0.9, e = 0.1, 6, = 20° and 60°
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[$EETE : RF et al. (2009)]

= INRSFEEIEIPNA — 4 — L eDRBDKELL LD EEEICEDND
= MAXERE <107° (e =0.1. R >50M, O IiFK D)
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HIEFTRE & DL

* |1 — dEdt™ /dEdtN"™| for ¢ = 0.9, e = 0.7, 6, = 20° and 60°
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[$EETE : RF et al. (2009)]

= INHREBIIEPNA — 9 — L eDRBDKRELRDBELBICEND
= HEMERE <107° (e =0.7. R > 100M. 0 IIFHKST)
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RAMZa—MNYVEROIRME

ﬁ — d£ 1+L362+3l
dt/  \dt ), 24 96
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(dE> ZA g,e,Y;R), where R = M/v?.
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RA S =a— Y EFEOIURME
<‘:T’f> = (%) > " An(g,e, YiR).

N n=0

*x AL(R) for g =0.9,e =0.1, Y = 1 (equatorial) and 0 (polar)
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Ay <A, fore=0.1and R Z 30M
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RAMZa—MNVEROIGRY

8

<%> _ (%)Ngom(q, e, YiR).

* Ap(R) for g =10.9,e = 0.5, Y = 1 (equatorial) and 0 (polar)
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RAMZa—MNVEROIGRY

8

<%> _ (%)Ngom(q, e, YiR).

* Ap(R) for g =10.9,e = 0.9, Y = 1 (equatorial) and 0 (polar)
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Ay S A, fore=0.9and R 2 100M
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dE dE
<I> = (I) [A0e0+A2 e2+A4e4+A666].
N

* Ap(R) for g = 0.9, Y = 1 (equatorial) and 0 (polar)

10% 102
3 ) q=0.9, Y=1

R~ 100MTHIERMEIFHE Y B AW
(A > Ag > Ay > Ag for R 2 10M)
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o ENREHOREMNICL 2HBRES O(V8, ) E THH
* BUBETE & DL
— INREBEIEPNA —4 — L eDREMNKRELRB EEHICEND
HERERZE <1075 for e = 0.1 and R > 50M when g = 0.9
HERERZE <1075 for e = 0.7 and R > 100M when g = 0.9

* q=09DRKFDRRA ~=—a— bV ERDIRESE
R 2 30M when e = 0.1
R = 40M when e = 0.5
R = 100M when e = 0.9
* BEODERFADIUGRYE
R~ 100MTHPRMEEHE Y R 2L
(A2 > Ao > Ag > Ap for R 2 10M)
o INHH
* BICEROPNER & BOERR
* Resummation? (Pade, Factorized, Exponential,...)
* BEODERRR LGV
[Shibata (1994): 1.5PN for Kerr 7RiEH]
Arun et al. (2008): 3PN for non-spinning bin%r
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Exponential resummation

E E
<£> (d—) exp dE , [Isoyama, RF, NS, Tagoshi, Tanaka(2013)].
dt /.~ \dt )y de |

* |1 — dEdt™ /dEdtN"™| for ¢ = 0.9, e = 0.7, i, = 60°
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[Numerical results : RF et al. (2009)]

= Region of convergence becomes larger using resummations
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