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Quiz: If SHDM is near the GUT scale, how do we probe it?

8



Quiz: If SHDM is near the GUT scale, how do we probe it?

9

Galaxy-Size Collider!



Quiz: If SHDM is near the GUT scale, how do we probe it?

10

Galaxy-Size Collider!



Quiz: If SHDM is near the GUT scale, how do we probe it?

11

Galaxy-Size Collider! CMB Polarisation



Quiz: If SHDM is near the GUT scale, how do we probe it?

12

Galaxy-Size Collider! CMB Polarisation



Quiz: If SHDM is near the GUT scale, how do we probe it?

13

Galaxy-Size Collider! CMB Polarisation Ultra-High Energy 
Cosmic Rays



Quiz: If SHDM is near the GUT scale, how do we probe it?

14

Galaxy-Size Collider! CMB Polarisation Ultra-High Energy 
Cosmic Rays



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

15



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

16



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

17



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

18



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

19



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

20



SHDM Decay Scenario: Pertubative, with a small coupling to the SM

21



Quiz: A physicist's Dark Matter Nightmare

22



Quiz: A physicist's Dark Matter Nightmare

23

No WIMPs! No SUSY!



Quiz: A physicist's Dark Matter Nightmare

24

No WIMPs! No SUSY!



Quiz: A physicist's Dark Matter Nightmare

25

No WIMPs! No SUSY! DM are not particles!



Quiz: A physicist's Dark Matter Nightmare

26

No WIMPs! No SUSY! DM are not particles!



Quiz: A physicist's Dark Matter Nightmare

27

No WIMPs! No SUSY! DM are not particles! DM don't talk to the SM



Quiz: A physicist's Dark Matter Nightmare

28

No WIMPs! No SUSY! DM are not particles! DM don't talk to the SM



However...

29



However...

30



Gravity connects ALL
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Purely gravitational SHDM can be produced around reheating
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Gravity eats ALL



• Assume the DM is stable 

• Protected by a global symmetry 

• The new quantum number is 
respected by all particle interactions 

• Even such a DM particle can decay 

• Through gravitational instanton 

• Quantum gravity effects!
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