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DYNAMICAL FRICTION

* Orbital Motion of Binary Pulsars
* Breaking of Pulsars
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Figure 8.2 A mass M travels from left to right at speed vas., through a homogeneous
Maxwellian distribution of stars with one-dimensional dispersion . Deflection of the stars
by the mass enhances the stellar density downstream, and the gravitational attraction of
this wake on M leads to dynamical friction. The contours show lines of equal stellar
density in a plane containing the mass M and the velocity vector vy the velocities are
vps = o (left panel) and vy = 30 (right panel). The fractional overdensities shown are
0.1.0.2,....0.9,1. The unit of length is chosen so that Gﬂffﬂg = 1. The shaded circle has
unit radius and is centered at M. The overdensities are computed using equation (8.148),
which is based on linear response theory; for a nonlinear treatment see Mulder (1983).
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Orbital Motion
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FIG. 6. Upper bounds on the DM density due to DM dynami-
cal friction as a function of the angle # of the DM wind derived
from the timing of binary pulsar J1713+0747. We adopted
the observed values P, = 67.8day, e = 0, m; = 1.31M4,
ma = 0.20Mg, ¢ = 75.3° w = 176.2° and considered
Uy ~ (240 + 31)km/s. The upper (lower) panel shows the
case with o = m/2 (@ = 0). The behavior is monotonic with
cx 50 these two cases bracket the minimum and the maximum
upper bound.
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Braking
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ACCRETION

« Capture of WIMPs by Central Objects
* Bondi Accretion



Capture of WIMPs by Central
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Millicharged Particles
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Simulation of Cooling Neutron Star

* Cooling Equation
« Standard Scenarios
* Heating



Cool equation
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Heating- WIMP annihilation
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Surface Temperature ?
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In Contrast



Star p(ms) d”(kpc) toqg(Myr) T>(10°K)
PSR J0437-4715 5.76 13973 4900 1.2
PSR J2124-3358 4.93 270 7200 < 4.6
PSR J0030+0451 4.87 320 7700 < 9.2
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Speculation
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