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A Map of The Charted and 
Uncharted Territories of Dark 
Matter ands its Theories

A. C. Vincent
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Modified gravity



Recent work
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Short author successes
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• Inflation


• Big bang nucleosynthesis


• CMB


• Large scale structure



Current projects

7



Sub-GeV dark matter (shortish author)

Taylor update right after this
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Annual modulation (shortish author)

• DAMA …


• COSINE-100 and ANAIS have released data (they did not 
find dark matter)


• Currently being done with dimension 6 EFT operators: 


•  Run scans with all coefficients turned on + nuisance 
parameters -- supposed to give a state-of-the-art work 
on annual modulation + event-based experiments;


• Modulation experiments only, Mod + rate experiments
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Annual modulation

• More work?


• Likelihoods for ANAIS and COSINE are currently energy-binned results of 
their modulation fit. COSINE recently sent us time-stamped events. Do we 
update our likelihoods?


• Isospin violation?
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Non-relativistic effective operators (short author)
Neal, Aaron, Pat, ?
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The bright future
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Dark matter
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CDM Still great!

WIMPs Still great!

Sterile neutrinos Maybe?

Ultralight DM In danger?

Primordial black 
holes

Maybe?

…? ?? Inflation Still great!

Baryogenesis Still untestable!

Hubble tension Still annoying!

Dark Energy Still boring!

Phase transitions Still fun!

…? ??

Cosmology



We need more flagship projects

• Asymmetric DM (subsumed in SubGeV?)


• Indirect detection


• Early universe stuff?


• Low energy/mass searches


• NanoGrav


• Gravitational portal dark matter


• Cosmic neutrinos?


• ?
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Tell me the truth doctor,  
is it dark matter?

No, it’s probably just  
pulsars



Bye
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