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超大质量双黑洞系统的演化
Part A. 动力学摩擦

A.1 (0.75 pt)
�
𝑘 =
�

A.2 (0.25 pt)
�
Δ𝑝𝑥 =
�

A.3 (0.4 pt)
�
𝐹𝐷𝐹 =
�

A.4 (0.2 pt)
�
logΛ =
�

Part B. 引力弹弓
B.1 (0.25 pt)
�
𝑣𝑏𝑖𝑛 =
�
𝐸 =
�

B.2 (0.5 pt)
�
𝑏 =
�

B.3 (1.0 pt)
�
Δ𝑡 =
�
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B.4 (0.25 pt)
�𝑑𝐸
𝑑𝑡 =
�
(𝑑𝑎

𝑑𝑡 )
𝑆𝑆

=
�

B.5 (1.0 pt)
(公式)
𝑇𝑆𝑆 =
�
(值)
𝑇𝑆𝑆 =

Part C. 引力波辐射
C.1 (0.2 pt)
�
(𝑑𝑎

𝑑𝑡 )
𝐺𝑊

=
�

C.2 (0.7 pt)
�
𝑇𝐺𝑊 =
�

C.3 (0.1 pt)
�
𝑎𝐻 =
�

Part D. 整个演化的过程
D.1 (0.25 pt)
�
𝑣 =
�

D.2 (0.75 pt)
�
�
(𝑑𝑎

𝑑𝑡 )
𝐷𝐹

=
�
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D.3 (0.3 pt)
(公式)
𝑎1 =
�
(值)
𝑎1 =
�

D.4 (0.75 pt)
�
𝑇1 =
�

D.5 (0.3 pt)
(公式)
𝑎2 =
�
(值)
𝑎2 =
�

D.6 (1.75 pt)
�
𝑇2 =
�
𝑇3 =
�

D.7 (0.3 pt)
�
𝑇𝑒𝑣 =
�


