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1 Ú ó

d¥f(½çÉ�¤�^=��V(�Úî
M�îXÚáupÝ��5ÚØ�È��éØ�
N¯K, ¹k´L���Ú·b�ÄåÆy�, ^
?Ü¿L§¥�ÚåË�´ÚåÅ&ÿìn��
*ÿÅ
. ÚåÅk h+ Ú h× ü« ��, d*ÿ
ö ��XÚ�þo4Ý'u�m����ê5
(½, 
ÚåË�oUþ�TXÚ�þo4Ýé�
m�n��ê�²�¤�', ù7,��ÚåN�
ÄåÆ5�¬3ÚåÅ¥���N, ~XÏL*ÿ
V(XÚÚåÅÅ/�Cz5��V(��þÚ
;���Ý�.

¦+V(^?Ü¿�Ë�Ñ5ÚåÅrÝé
�, ÉÃõÏ��K�, &ÿì�Â��´�,X
�þD(�&Ò, ÏL���êâ?n©Û�{
ò&ÿ&Ò�ÚåÅnØ�.é'â�(@. 8
c, 'u�éØüN�ÚåË�nØïÄ�~¤
Ù [1−3], Ï~�¹eüNÚåË��°()Û)
Ø�3�, �«´òÚå|Ý5��ÚîCqÐ
m�ÚåÅnØ [1,2]; ,�«Ò´O�Åê��
[ “3 + 1” ©)/ª�OÏd"|�§, �éçÉ
V(Ü¿L§¥ÚåË�nØïÄ�����÷

¿�(J [3]. d	, pÝ��5���V(XÚÑ
y·b´7,�, ·bÄå1�éÚåË��)
­��K�, Uk�/JpUþË�Ç [4,5], Ó�
¦�ÚåÅÅ/�ÅCz, Ø�ýÿ. Ùg, ;�
²¡�*	ö�m�Y����X;�²¡�?
Ä
UC, ��ÚåÅ�Å/�N�, ÚåÅ�Ì
ÝØäUC, ùÒ�¦Jø��°(ÚåÅ�nØ
�.øé'ë�. Ãõ©zïÄ(JL²ÃØ´
3�Ú�Ie��Úî (post-Newtonian, PN) Cq
Ðm� Lagrangian £ã�çÉV( [1,6,7], �´ PN
Cq ADM M�îXÚ [8−10] þÐy
´L�·
by�. Levin[7] |^©/�>.�{ïÄ
 La-
grangian .��V(XÚ, uy�N^=�þ�C
Ú�N^=���þ� 2PN Lagrangian XÚ3¢
SÔn^=ëê^�e�3·b. �´ Konigs-
dorffer Ú Gopakumar[8,9] %�Ñ�N^=�þ�
C 2PN Hamiltonian XÚ´Ø�UÑy·b�, ù
wqgñ�(Ø´dØÓCqÄåÆ�§Úå [11].
2010 c Wu � [12] �O
�|�Ý�K^=Cþ,
��
�Û�"(����V(�Úî�KM�
î, ��½��V(�KM�îXÚ��È5J
ø4�B|, ��"�{332Â�éØÚåXÚ
¥A^Jø­��nØ�â. ±þ©z [8,9] ¥�
N^= 2PN Hamiltonian XÚd�I!ÄþÚ��
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Ý^=Cþ�¤� 9 ���m�¹oUþÈ©!
o�ÄþÈ© (o�Äþn�©þ) � 4 �È©,
��ØU(�XÚ�½´�È�, æ^�K^=
CþU���M�î��mü� 8 �, TXÚk
o�ÄgÈ©²w´�È�, Ø�UÑy·b, ù
�©z [7] Ú©z [8,9] �m�ÆéN´n). d
	, |^§��±?�Úuy=¹;� - ^=�
^� 2.5 ���Å Hamiltonian XÚE,´�È�

�·b� [13]. ©z [12] q�ÑÙ¦�¹e^
=��V(��´·b�, ©z [14—18] /Ïü
�C;�ØC�¯� Lyapunov �I (FLI)[19] é^
=��V(�ÚîXÚ���m�Û(�×£u
y
�þ�·b;��3, ê�¢�y² FLI '
�� Lyapunov �ê�{�k�iÿ��V(�·
b, ¿©`²^=��V(�·by��£O�
æ^� PN $Ä�§/ª!���ê�O��{
9T��·b£O�Ik', ÙÐ©^�!Äå
Æëþ9Ð©g^� ���Ó(½XÚÄåÆ
�C[.

"�{äk�UþÚ�"(��`:, 2�^
u Hamilton XÚ½5üz¯KïÄ [20,21], ��é
ØÚåXÚ�Ý5ÜþéA��� Hamilton, Øä
��È©l�/ª, ¤±"�{32Â�éØ¥�
$^Ø�~�. Lubich � [22] �E
^�Û Euler
i\{Ü¤���K “"È©ì” (=dÚî�Ú
^=�üÜ©�)Û)��Û Euler {¦)X;�
�ÚîÜ©¤�ê�)|Ü
¤, ¤¢ “�Û” ¿
� “ ��I�Ûª
Äþ%�wªL�” ½ “Ä
þ�Ûª
 ��I%�wªL�”) ê�¦)g
^��V(�Úî Hamilton �., ÙØv3u�p
�^=�JÚ\�, ^=Ü©�)Û)J±�Ñ;
Ùg, ·�ê�¢�y¢
�Û Euler i\{'Û
¥:i\{�­½5��éõ [23]. �Äù
Ï�,
3©z [15] ¥·�|^�K^=CþÚÛ¥:{
±é¡|Ü�ª�E
��·Ü"È©ì, ê�(
JL²¦+�Úî�!^=�A�Ú;�a.K
�X"�{ê�°Ý, �3�Ïê�È©L§¥U
þØ�Ã�5O�, Ny
"�{���A5. ,
��¡, XÚ�·b1�Uk�/r?S��{�
¯�Âñ, JpO��Ç. Ï
, Û¥:i\{�·
Ü"È©ì¤�·�)��V(E,M�î�Z
�È©óä.

�©Ì�|^Û¥:i\{|Ü¤���·
Ü"È©ìê�)^=��V(�Å��Úî�
K Hamiltonian $Ä�§, ?ØV(�Ð©^�!

ÄåÆëþÚ;�a.�é�ÚîCq;�Úå
Ë��K�, '�M�î¥Úî�!�Úî�!^
= - ;�ÍÜ�9^= - ^=ÍÜ�éÚåÅr
Ý��z, ¿/ÏõÇÌ£ãÚåÅË��±Ï
5y�.

2 Ôn�.ÚÚåÅ�§

2.1 ���KKKMMM���îîî///ªªª999$$$ÄÄÄ���§§§

3 Ø � Ä Ú å Ë � � Ñ Ñ Ï � � � ¹ e,
� ^ = � � ç É V ( ü N � � þ © O � m1

Ú m2 (m1 6 m2), o � þ M = m1 + m2, �
z � þ µ = m1m2/M , � þ ' β = m1/m2,
η = m1m2/M

2 = β/(1 + β)2, Ãþj��I r

±�þ M �ü , Äþ p ±�z�þ�ü , �
m t �ü �´�þ M . Ó�½Â¥þ r ��Ý
L«üN�m�ål, @oü ¥þ n = r/r. �
Å 3PN Hamilton 3�é�IXe��5/L«�

H(r,p,S1,S2) = HN + HPN + HSO + HSS, (1)

�§ (1) ¥�1�� HN �LX;�Ü©Úî�,
HPN L«�Úî� (�¹ 1PN, 2PN, 3PN), HSO �
^=�;�ÍÜ�A� (1.5PN), HSS K�^=�
^=ÍÜ�A� (2PN), zÜ©�äNL�ª!�
IÚÄþ�K$Ä�§9üN^=?Ä��K�
§��©z [14].

-^=¥þ Si = Ŝi(χim
2
i /M

2)(i = 1, 2), Ã
þjëê χi ∈ [0, 1], � Ŝi �ü ^=¥þ, ±a
�Î�I (ρi, θi, ξi) L�

Ŝi =


ρi cos θi

ρi sin θi

kiξi

 , (2)

Ù¥ ρi =
√

1 − (kiξi)2 (ki = M2/(χim
2
i )), 
 θi

´^=� �, ©z [12] ®²y²
 (θi, ξi) ´�
é�Ý�KCþ, ò#��K^=Cþ�\�M
�î HSO Ú HSS �L�ª¥, B��±�K^
=CþL«�^=M�î H̃SO (r, θ1, θ2;p, ξ1, ξ2)
Ú H̃SS(r, θ1, θ2;p, ξ1, ξ2) üÜ©. ²LO��X
Ú (1) Ò¤�äk�Û�"(���KM�îX
Ú, P�

H̃(r, θ1, θ2;p, ξ1, ξ2)

=HN + HPN + H̃SO + H̃SS. (3)
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@oüN�^=�K?Ä�§�

dθi

dt
=

∂H̃

∂ξi
,

dξi

dt
= −∂H̃

∂θi
. (4)

ù�, (r,p,S1,S2) C�� 12 ���mBü� 10
�= 5 �2Â�I (r, θ1, θ2) Ú2ÂÄþ (p, ξ1, ξ2),
�¹
 4 �$ÄÈ©=oUþÈ©Úo�ÄþÈ
© (o�Äþn�©þ), du1 5 �È©"�, ��
KM�îXÚ (3) ´Ø�È�.

2.2 ÚÚÚåååÅÅÅ���§§§

2PN °Ý�ÚåÅË�úª [2]

hij =
2µ

R
[Q̃ij + P 1/2Qij + PQij + PQij

SO + P 3/2Qij

+ P 3/2Qij
SO + P 2Qij

+ P 2Qij
SS + O(ε5/2)]TT, (5)

Ù¥, þI¥êiL«�ÚîCq�°Ý, 
i
1 (i, j) L«n�©þ, Q̃ij ´IOo4Ý�, PQij

X;��ÚîÜ©, PQij
SO Ú PQij

SS ´^=�A�,
äNL�ª�

Q̃ij =2
(

νiνj − m

r
n̂in̂j

)
, (6)

P 1/2Qij =
δm

m

{
3(N̂ · n̂)

m

r
[2n̂(iνj) − ṙn̂in̂j ] + (N̂ · v)

[m

r
n̂in̂j − 2νiνj

]}
, (7)

PQij =
1
3

{
(1 − 3η)

[
(N̂ · n̂)2

m

r

[(
3v2 − 15ṙ2 + 7

m

r

)
n̂in̂j + 30ṙn̂(iνj) − 14νiνj

]
+ (N̂ · n̂)(N̂ · v)

m

r
[12ṙn̂in̂j − 32n̂(iνj)] + (N̂ · ν)2

[
6νiνj − 2

m

r
n̂in̂j

]]
+

[
3(1 − 3η)ν2

− 2(23η)
m

r

]
νiνj + 4

m

r
ṙ(5 + 3η)n̂(iνj) +

m

r

[
3(1 − 3η)ṙ2 − (10 + 3η)ν2 + 29

m

r

]
n̂in̂j

}
, (8)

P 3/2Qij =
δm

m
(1 − 2η)

{
(N̂ · n̂)3

m

r

[5
4

(
3ν2 − 7ṙ2 + 6

m

r

)
ṙn̂in̂j − 17

2
ṙνiνj

− 1
6

(
21ν2 − 105ṙ2 + 44

m

r

)
n̂(iνj)

]
+

1
4
(N̂ · n̂)(N̂ · v)

m

r

×
[
58νiνj +

(
45ṙ2 − 9ν2 − 28

m

r

)
n̂in̂j − 108ṙn̂(ivj)

]
+

3
2
(N̂ · n̂)(N̂ · v)2

m

r
[10n̂(iνj) − 3ṙn̂in̂j ] +

1
2
(N̂ · v)3

[m

r
n̂in̂j − 4νiνj

]}
+

1
12

δm

m
(N̂ · n̂)

m

r

[
2n̂(iνj)

(
ṙ2(63 + 54η) + ν2(33 − 18η) − m

r
(128 − 36η)

)
+ n̂in̂j ṙ

(
ṙ2(15 − 90η) − ν2(63 − 54η) +

m

r
(242 − 24η)

)
− ṙνiνj(186 + 24η)

]
+

δm

m
(N̂ · v)

[
1
2
νiνj

(m

r
(3 − 8η) − 2ν2(1 − 5η)

)
− n̂(iνj) m

r
ṙ(7 + 4η)

− n̂in̂j m

r

(3
4
(1 − 2η)ṙ2 +

1
3
(26 − 3η)

m

r
− 1

4
ν2(7 − 2η)

)]
, (9)

P 2Qij =
1
60

(1 − 5η + 5η2)
{

24(N̂ · v)4
[
5νiνj − m

r
n̂in̂j

]
+

m

r
(N̂ · n̂)4

[(
175

m

r
− 465ṙ2 + 93ν2

)
νiνj

+ 30ṙ
(
63ṙ2 − 50

m

r
− 27ν2

)
n̂(iνj) +

(
1155

m

r
ṙ2 − 172

(m

r

)2

− 945ṙ4 − 159
m

r
ν2

+ 630ṙ2ν2 − 45ν4
)
n̂in̂j

]
+

1
24

m

r
(N̂ · n̂)3(N̂ · v)

[
87ṙνiνj + 5ṙ

(
14ṙ2 − 6ν2 − 15

m

r

)
n̂in̂j

+ 16
(
5
m

r
− 10ṙ2 + 2ν2

)
rn̂(iνj)

]
+ 288

m

r
(N̂ · n̂)(N̂ · v)3[ṙn̂in̂j − 4n̂(iνj)]

+ 24(N̂ · n̂)2(N̂ · v)2
m

r

[(
35

m

r
− 45ṙ2 + 9ν2

)
n̂in̂j − 76νiνj + 126ṙn̂(iνj)

]}
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+
1
15

(N̂ · v)2
{[

5(25 − 78η + 12η2)
m

r
− (18 − 65η + 45η2)ν2 + 9(1 − 5η + 5η2)ṙ2

]m

r
n̂in̂j

+ 3
[
5(1 − 9η + 21η2)ν2 − 2(4 − 25η + 45η2)

m

r

]
νiνj + 18(6 − 15η − 10η2)

m

r
ṙn̂(iνj)

}
+ 15

m

r
(N̂ · n̂)(N̂ · v)

{[
3(36 − 145η + 45η2)ν2 − 5(127 − 392η + 36η2)

m

r

− 15(2 − 15η − 30η2)ṙ2
]
ṙn̂in̂j + 6(98 − 295η − 30η2)ṙνiνj

+ 2
[
5(66 − 221η + 96η2)

m

r
− 9(18 − 45η − 40η2)ṙ2 − (66 − 265η + 360η2)ν2

]
n̂(iνj)

}
+

1
60

m

r
(N̂ · n̂)2

{[
3(33 − 130η + 150η2)ν4 + 105(1 − 10η + 30η2)ṙ4

+ 15(181 − 572η + 84η2)
m

r
ṙ2 − (131 − 770η + 930η2)

m

r
ν2

− 60(9 − 40η + 60η2)ṙ2ν2 − 8(131 − 390η + 30η2)
(m

r

)2]
n̂in̂j

+ 4
[
(12 + 5η − 315η2)ν2 − 9(39 − 115η − 35η2)ṙ2 + 5(29 − 104η + 84η2)

m

r

]
νiνj

+
1
60

{[
(467 + 780η − 120η2)

m

r
ν2 − 15(61 − 96η + 48η2)

m

r
ṙ2

− (144 − 265η − 135η2)ν4 + 6(24 − 95η + 75η2)ν2ṙ2 − 2(642 + 5450η)
(m

r

)2

− 45(1 − 5η + 5η2)ṙ4
]m

r
n̂in̂j +

[
4(69 + 10η − 135η2)

m

r
ν2 − 12(3 + 60η

+ 25η2)
m

r
ṙ2 + 45(1 − 7η + 13η2)ν4 − 10(56 + 165η − 12η2)

(m

r

)2]
νiνj

+ 4
[
2(36 + 5η − 75η2)ν2 − 6(7 − 15η − 15η2)ṙ2 + 5(35 + 45η + 36η2)

m

r

]m

r
ṙn̂(iνj)

}
, (10)

^=Ü©

PQij
SO =2

(m

r

)2
{

N̂ ×
[(δm

m

)
χs + χa

]}
(inj), (11)

P 3/2Qij
SO =4

(m

r

)2
{

3(n̂ × v) ·
[(δm

m

)
χa + χs

]
ninj −

[
v ×

[
(2 + η)χs + 2

(δm

m

)
χa

]]
(inj) + 3ṙ

+ 3ṙ
[
n̂ ×

[
χs +

(δm

m

)
χa

]]
(inj) − 2η(n̂ × χs)(iνj) + η[(N̂ · n̂)v + 2(N̂ · v)n̂]

− 3ṙ(N̂ · n)n̂
](i

(N̂ × χs)j)

}
, (12)

P 2Qij
SS = −6

(m

r

)3

η

{
[|χs|2 − |χa|2 − 5(n̂ · χs)2 + 5(n̂ · χa)2]ninj

+ 2[χs(n̂ · χs) − χa(n̂ · χa)](inj)

}
, (13)

ª¥ δm = m1 − m2, χs =
1
2

( S1

m2
1

+
S2

m2
2

)
, χa =

1
2

( S1

m2
1

− S2

m2
2

)
, N̂ ´*	ö���.

b½*	ö u xoz ²¡þ, � p̂ = (1, 0, 0),
¿� q̂ = N̂ × p̂, Úî;��Äþ L̂N � N̂ �Y�

�;��� i (0 6 i 6 π), ^=��V(XÚ�Ú
åË��ü|4zÚåÅ©O�

h+ =
1
2
(p̂ip̂j − q̂iq̂j)hij , (14)

h× =
1
2
(p̂iq̂j + q̂ip̂j)hij . (15)
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3 ê��[

�KM�î (3) æ^�Ä©)/ª�Lã�

H̃(r, θ1, θ2;p, ξ1, ξ) = H̃kep + H̃pert. (16)

�½ Lie �f A = {, H̃kep} Ú B = {, H̃pert},
� τ ��mÚ�, l n Ú� n + 1 Ú H̃kep �)
Û)P� exp(τA), Û¥:{¦�ê�) H̃pert P
� exp(τB), ©z [23] ^ exp(τA) Ú exp(τB) é¡
|Ü�Ûª¥:{i\���·Ü"È©ì

MSI2 = exp
(τ

2
A

)
◦ exp(τB) ◦ exp

(τ

2
A

)
. (17)

| ^ MSI2 � { ê � � [ � Ú î ; � Ú å
Ë�, �	çÉV(�þ'!ÄåÆëþÚ;
� a . é Ú å Å � � Ì 9 Å / � K �. ; � 1
� Ð © ^ � Ú Ä å Æ ë þ © O �: (β, r,p) =
(1/3, 35, 0, 0, 0, 0.179, 0), χ1 = 0.65, χ2 = 0.75,
θ1 = θ2 = π/4, ξ1 = 0.253125 Ú ξ2 = 0.0234375;
; � 2(β, r,p) = (1, 5.5, 0, 0, 0, 0.0.78, 0), χ1 =
χ2 = 1, θ1 = 1.110399rad, θ2 = 0.8469399rad,
ξ1 = 0.23899725 Ú ξ2 = −0.2459335. d;� 1 �
n��m(�«¿ã 1(a) ��;�²¡3^=�
A�K�ekS?Ä, 
;� 2 �KÃ5K/?Ä,
Xã 1(b) ¤«, q�L²;� 1 ´kS
;� 2 �
·b�, ã 2(a) ��m�5O��ü�C;�Ø
C� FLI <y
;� 1 �kS5, ;� 2 � FLI �

ã 1 (a) Ú (b) ©O´;� 1 Ú;� 2 �n��m�.ã

�m�êª)äL²;��·b5, Xã 2(b) ¤
«. ã 3 �Ñ
ü^;�^=¥þ S2 n��m�
.ã. ·b;�Ø­½, Ù^=¥þ�;�®¤/
µq�, Xã 3(b) ¤«.

ã 2 FLIs (a) ;� 1; (b) ;� 2

ã 3 ^=¥þ S2 n��m�.ã (a) kS;�; (b) ·
b;�
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�©¥ü�C;�ØC� FLI[19] �

FLI(t) = lg
[
d(t)/d0

]
, (18)

ª¥ d0 Ú d(t) ©O�LÐ©��Ú t ���ü;
��m�ål. §æ^�m - �m�I, éE,X
Ú�·b£O'�� Lyapunov �{�¯a!¯�,
2��A^u�éØÚåXÚ·b�£O [14−18].

� N̂ = (0, sin 45◦, cos 45◦), q̂ = (0, cos 45◦,
− sin 45◦), �â (14) Ú (15) ª�ê�O���A
�ÚåÅ. ã 4 ´ü;�� h+ .ÚåÅ9��é
A�õÇÌã, h× � h+ Å/aq¤±Ø2­E

�Ñ. ÚåÅ�õÇÌw«
;��Äå1�éÚ
åË��)�K�, lÑ�õÇÌL²;� 1 Úå
Ë�äk±Ï5, éAÚåÅÅ/�´��m±Ï
5/CzXã 4(b) Ú (a) ¤«; ã 4(d) ;� 2 õÇ
Ì��mëYCz, KL²ÚåË��±Ï5, é
AÚåÅ/Ã5Æ�Cz, 3,
��Å/Ñy
kóÀ, Xã 4(c) ¤«. ,��¡, ·b;�Úå
Ë�±Y�m��áukS;��, È©�m��
� 2 × 104 �ÚåË�Ò��
, ÚåË���Ì
���Ï´·b;�Ø­½
-3�å, �·b;
��ÚåÅ��Ì��ukS;��.

ã 4 �>´ h+ .ÚåÅ/, m> h+ 4zÅ�õÇÌ (a) Ú (b) kS;�; (c) Ú (d) ·b;�

ã 5 Úã 6 ©O�Ñ
Úî HN �!�Ú
î HPN �!^=�;�ÍÜ HSO �9^=�^
=ÍÜ HSS �oÜ©�gÕáéÚåÅrf�z
9ÙéAÚåÅõÇÌCz�¹. dã 5, 6 �±w
ÑM�î¥�Ü©éÚåÅ�ÌrÝ�K��Ø
�Ó, oNw5, X;�Úî� HN �Ë�ÓÌ�
/ . ékS;�
ó, �Úî HPN �9^=�^
=ÍÜ HSS Ë��ÚåÅrÝ��, 'Úî HN �
Ë��rÝ$
��þ?, ;� - ^=ÍÜ��Ë
��f; é·b;�
ó, ÚåÅ��Ì��uk

S;��, ^=�;�ÍÜ�AÚ^= - ^=ÍÜ
Ë��ÚåÅrÝþ?��, '�Úî��f
,
Xã 6 ¤«. d	, üö�Ü©éA�ÚåÅõÇ
Ì�,ØÓ. 3����ªÇ [0,0.0024] ��S, k
S;�ÚåÅ�lÑÌéAX��ÄªÚeZ�
�ª, Xã 5(b), (d), (f) Ú (h) ¤«; 
·b;��
ëYÌÑy3 [0,0.00012] «mS, HSS Ü©ÚåÅ
ëYÌ�¸°��, Xã 6(h) ¤«, ù¿©`²Ú
åÅ�1
ÚåÅ
��©&E, ·��ÏLÚå
Å�õÇÌÐÚ£OÚåN�Äå1�A5.
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ã 5 kS;�� HN, HPN, HSO 9 HSS ��Ü©éÚåÅrf�z��¹ (�>�´ h+ Å/, m>´éA�õÇÌ)

ê�Á�L²éuüNÐ©ål�� (r = 35)
�kS;�, UC^=ëê���ÚåÅ/vk
u)²w�Cz, 
·b;�%Ø,. �±·b;
� 2 �Ø^=ëê χ ±	�Ù¦ëê^�ØC,
ò χ = 1 UC� χ1 = χ2 = 0.75, ­#O�T;�

�ÚåÅ, �	^=ëê χ éÚåÅ�K�, Úå
Å/Xã 7 ¤«. lÅ/ã¥�±�½, d�;� 2
�ÄåÆ1��3 χ1 = χ2 = 1 ��Oé�. �!
;�ÚåË�±Y��mØÓ. 3 χ1 = χ2 = 0.75
�, È©k��m 1 × 105 Sþ*	�
ÚåÅ, ¿
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�Å/ÌÝCz'�²�, 
3 χ1 = χ2 = 1 �=
=3È©�m�u 2×104 ��SâÑyÚåÅ, Ì
Ýa��. ùL², �±Ù¦^�ØC, üX~�X
Ú�^=ëê (χ1, χ2), ¬ÚåXÚ·brÝCf,
¦XÚ�kS�uÐª³üz, `²^=�A�é
XÚÄå1��[åX4Ù­��^, �©z [24]

(Ø��. �!^=ëêéÚåÅ�Ì�K�. é
'ã 6 Ú 7, ØJuy, ü$^=ëê (χ1, χ2), éÚ
î HN �Ú�Úî HPN �éA�ÚåÅ©þCz
K�Ø²w, �^=�A��ÚåÅ©þCz�´
é²w, AO´ h× Å/�ÌÝXã 7(j) ¤«, �'
§3 χ1 = χ2 = 1 ��/�ÌÝü$
��þ?.

ã 6 ·b;�3^=ëê χ1 = χ2 = 1 ���¹ (�>´ h+ Å/, m>´éA�õÇÌ)

120401-8



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 12 (2012) 120401

ã 7 UC·b;� 2 �^=ëê, = χ1 = χ2 = 0.75 ��ÚåÅ (�>´ h+ Å/, m>´ h× Å/)
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4 ( Ø

�©|^ PN CqÐm�ÚåÅúªO�
�
Å�çÉV( Hamilton �.�ÚåÅ, ©ÛÄåÆ
ëþ!^= - ;�ÍÜ!^= - ^=ÍÜ�A9;
�a.éÚåÅ�K�. ê��[(JnÜL²Ú
åÅ�;�a.!ÄåÆëþ!^=�A�Ï�
���', mÊV�6�Ë�ÓÌ�Ü©, �Úî
�Ùg, ^= - ^=ÍÜ�A�9^= - ;�ÍÜ

éÚåÅ��zÀ;�a.
½, ��é5`'�
f. ékS;�
ó, ^=�^=ÍÜË��Úå
ÅrÝþ?��Úî����, 'Úî�Ë��r
Ý$
��þ?, ;� - ^=ÍÜ��f. kS;
��ÚåÅ��m±Ï5/Cz, 
·b;�Úå
Å�Cz'�'Ï, Ø�ýÿ, ·b1�UJpÚ
åÅ�Ë�Uþ, ·b;�^=ëþ��éÚåÅ
Å/�Cz�'­���^.

[1] Kidder L E 1995 Phys. Rev. D 52 821
[2] Will C M, Wiseman A G 1996 Phys. Rev. D 54 4813
[3] Baker J 2001 Phys. Rev. Lett. 87 121103
[4] Suzuki S, Maeda K 1999 Phys. Rev. D 61 024005
[5] Kiuchi K, Maeda K 2004 Phys. Rev. D 70 064036
[6] Faye G, Blanchet L, Buonanno A 2006 Phys. Rev. D 74 104033
[7] Levin J 2000 Phys. Rev. Lett. 84 3515
[8] Damour T 2001 Phys. Rev. D 64 124013
[9] Konigsdorffer C, Gopakumar A 2005 Phys. Rev. D 71 024039
[10] Gopakumar A, Konigsdorffer C 2005 Phys. Rev. D 72 121501
[11] Levin J 2006 Phys. Rev. D 74 124027
[12] Wu X, Xie Y 2010 Phys. Rev. D 81 084045
[13] Wu X, Zhong S Y 2011 Gen. Relativ Gravit 43 2185
[14] Zhong S Y, Wu X 2010 Phys. Rev. D 81 104037

[15] Zhong S Y, Wu X, Liu S Q, Deng X F 2010 Phys. Rev. D 82
124040

[16] Wang Y Z, Wu X 2011 Class. Quantum Grav. 28 025010

[17] Wu X, Xie Y 2007 Phys. Rev. D 76 124004

[18] Wu X, Xie Y 2008 Phys. Rev. D 77 103012

[19] Wu X, Huang T Y, Zhang H 2006 Phys. Rev. D 74 083001

[20] Xu J, Wu X 2010 Res. Astron. Astrophys. 10 173

[21] Li R, Wu X 2010 Acta. Phys. Sin. 59 7135 (in Chinese) [oJ, Î
Ð 2010 ÔnÆ� 59 7135]

[22] Lubich C, Walther B, Braugmann B 2010 Phys. Rev. D 81 104025

[23] Zhong S Y, Wu X 2011 Acta. Phys. Sin. 60 090402 (in Chinese)
[¨V=, ÎÐ 2011 ÔnÆ� 60 090402]

[24] Hartl M D, Buonanno A 2005 Phys. Rev. D 71 024027

120401-10



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 12 (2012) 120401

Study on gravitational waveform from
post-Newtonian orbits of spinning compact binary∗
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Abstract
The purpose of this paper is to investigate the effects of the dynamical parameters, the spin-orbit coupling, the spin-spin coupling

and the classification of orbits on the gravitational waveforms emitted by the conservative post-Newtonian Hamiltonian system for the
spinning compact binaries by means of symplectic integrator and power spectrum. The numerical results show that the gravitational
waveforms of ordered orbits vary periodically with time, while those of chaotic orbits are stochastic under the radiation–reaction force
turning off. In particular, the chaotic dynamic behavior can enhance the strength of emission power. In addition, the magnitude of the
spin parameter does exert a significant influence on the gravitational waveforms.
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