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• Dynamical Friction

• Accretion



DYNAMICAL FRICTION

• Orbital Motion of Binary Pulsars

• Breaking of Pulsars





Friction Force



Orbital Motion
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Braking



磁偶极制动



引力波制动





动力学摩擦制动

Zheng，Liu，in preparation









ACCRETION

• Capture of WIMPs by Central Objects

• Bondi  Accretion



Capture of WIMPs by Central 

Objects

轨道束缚暗物质吸积



太阳（Press and Spergel 1985,ApJ， 296）

中子星（ Kouvaris 2008，PRD，77）
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Millicharged Particles





Huang，Zheng   PRD 91 123513 2015 



球对称吸积

2 2

3

,

B

s

G M
M

v




 

质量吸积率

2 25 1
, ig

3 3
sv v   （ ）

总流量
2 2

3

3
=

5
B

G M

v m








51.4 , 10km, 7 10 kmNM M R R   

2910
B A f

m

 

其中f 散射因子

3010
A f

m

 

N

298.43 10
NB A f

m


  



Simulation of Cooling Neutron Star

• Cooling Equation

• Standard Scenarios

• Heating



Cool equation



Standard

scenarios
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Heating- WIMP annihilation
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In Contrast

KouVars  PRD77, 023006(2008) Huang，Zheng  In preparation





Speculation

• 中子星作为暗物质粒子探针？

• 表面辐射与转动演化
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