


Dark matter outweighs regular matter 5 : 1 !

Dark energy: energy of empty space 

Dark matter
(84%)

Mostly, thin ionized hydrogen 
in between galaxies (15%)

Stars, planets, and you! (1%)

Visible areas proportional to fraction of mass / energy.
Numbers from Planck 2018 and Nicastro et al. 2018

https://arxiv.org/abs/1807.06209
https://arxiv.org/pdf/1806.08395.pdf
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Neutrino floor and ‘ultimate’ LXe experiment 
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2007

Models here were 
already ruled out

Dark matter 
could be here!

Bad news 
for these models
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Which theory is happier?

Green: sensitivity band, 
expected limits if no DM.

@LHC folks: no CLs used



Chance to exclude …

No dark matter Hypothesis true

 … A 7% 5%

… B 85% 5%



Chance to exclude …

No dark matter Hypothesis true

… A 7% 5%

 … B 85% 5%

XENON stops at blue

LZ stops at red

LHC does something else 
(CLs)

Statistics wizards, we’d like 
to talk with you



A

B
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Sensitive mass

Background event rate

LZ, XENONnT or PandaX-4T 
 

4 - 7 tonnes

XENONnT, LZ
  ~ 0.05



Ultralight, wave-like dark matter
 (axions and other bosons)

WIMPsThermal relic

Other

Particle dark matter models

Ultraheavy particles
(“WIMPzillas”)

WIMP-ish particles

ruled outruled out


