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The Dark-Matter (DM) Problem
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The DM candidate problem
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The DM candidate problem
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DM “monsoons” on Earth

[Drukier, Freese, Spergel, Phys.Rev. D33 (1986) 3495-3508, Freese Rev. Mod. Phys. 85, 1561 2013]
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DM monsoons in pulsar binaries
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Dynamical friction

Chandrasekhar, 1940s, Binney & Tremain, “Galactic Dynamics”, 1987

GQTTLZZ 23}’& 2 _
F’" = —47T,ODM>\6—3 (erf (i) — ﬁe %) Vi,

1

+ Linear motion, collisionless medium

« Approximate for binary systems:

Bekenstein & Zamir, ApJ 1990
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Dynamical friction

Chandrasekhar, 1940s, Binney & Tremain, “Galactic Dynamics”, 1987
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F’" = —47T,0DM>\6—3 (erf (i) — ﬁe %) Vi,

1

+ Linear motion, collisionless medium

« Approximate for binary systems:

Bekenstein & Zamir, ApJ 1990
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Perturbed Newtonian dynamics

e.g. Poisson & Will “Gravity”, 2014
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Secular changes of the orbital period
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Secular changes of the orbital period
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Secular changes of the orbital period
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Other contributions:

Plfm = PbV S5/

Center-of-mass acceleration
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Bounds on DM density at the GC
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Bounds on DM density at the GC
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Bounds on DM density at the GC
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Bounds on local DM density
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Conclusions & work In progress

*

*

*

*

Probing DM with binary pulsars is possible

SKA will improve current bounds by 2 orders of magnitude

Pulsars near SgrA*

constraints on DM profiles, DM spikes, clumps

Model independent

Work in progress:

Accretion, eccentricity
Generic orbital period
DM interactions

Timing model (e.g. TEMPO)
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