Can we use climate change in neutron stars to
detect dark matter?  Arxiv: 1901.0547
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But why Neutron Stars with Dark Matter ?




What happens with direct detection on earth?
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What happens on earth?
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What happens on earth?
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https://darwin.physik.uzh.ch/news.html




What happens on earth?




What happens on earth?
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What happens on earth?




What happens on earth?




What happens on earth?

Any other

options?




What happens on earth?

Can Dark matter scattering with nucleons heat up the earth?




In general, a lot of “events’




A lot of interactions!




What about more compact objects?




Neutron Stars

The smallest and densest stars



Neutron Stars

The smallest and densest stars

Typical radios 10 km and 1.4-2.6 solar mass

They can be easily detected if they are pulsar or part of a binary system



Neutron Stars

The smallest and densest stars

Typical radios 10 km and 1.4-2.6 solar mass

They can be easily detected if they are pulsar or part of a binary system

The equation of state » QCD+ Superfluidity + Superconductivity



Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter

So what?



Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter




Neutron Stars and Dark Matter

Test some particle models :)



Neutron Stars and Dark Matter
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Neutron Stars and Dark Matter
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Dark Matter and Neutron Stars

my = 20 GeV
mg = 100 GeV
mg = 500 GeV
mg = 1000 GeV
mgy = 5000 GeV
Osat = 1750K

L=gxx9 +9qqo

Maximum Heating

L =gXx¢ +9Ta¢
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Dark Matter and Neutron Stars

mg = 20 GeV
mg = 40 GeV
mg = 100 GeV
mg = 500 GeV
mg = 1000 GeV
mg = 5000 GeV

L =gxy’x¢ + gqy>qe

Maximum Heating

L = gxyXx¢ +9qy°qe




Dark Matter and Neutron Stars

mg = 20 GeV
mgy = 40 GeV
mg = 80 GeV
mgy = 100 GeV
mg = 500 GeV
mg = 1000 GeV
my = 5000 GeV
Osat = 1750K

L =gxx¢ +9qy>q¢

Maximum Heating

L = gxx$ + gqy°qé




Dark Matter and Neutron Stars
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IELGCROMInGE

Dark matter its still an OPEN question in physics

We need more observations \.x
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