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Dark Matter: field-like or particle-like
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Ultralight Scalar Dark Matter Model
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Ultralight Scalar Dark Matter Model
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Two conditions for the maximal force
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Acceleration induced by DM wind
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Geomeftric Limit
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Slow scattering limit
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Slow scattering limit: large skin depth
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Shielding effect: potential barrier
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Shielding effect: potential barrier
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Shielding effect: potential barrier

n

Vo

- 2m¢f
— AiB > Asd
L < Aoy
1
L'~ -

1 L2)\?

dB
4




Bounds and Projections



Supernova Cooling Bound: Raffelt criterion
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Cosmology in a Nutshell

Primordial Curvature Perturbation
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ns = 0.960 == 0.004

Trpn ~ T5keV Y = 0.245 + 0.003
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Cosmic Evolution
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X, = 'n BBN in a Nutshell
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BBN: Helium-4

The modification is suppressed for the same f
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Possible experiments: Torsion Balance
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Possible experiments: Torsion Balance
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Possible experiments: Microscope
710km altitude
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Possible experiments: Galileo Galilel

Outer test cylinder
centred on O,
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Possible experiments: Space Mission

DF feedback thrusters

relay craft
drag-free craft
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Summary in One Plot

Supernova Cooling
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Summary in One Plot
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Summary in One Plot
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Summary in One Plot
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Summary in One Plot

Xy [em]

10°

10—6 B

10—14 -

10° 10* 10° 10*° 10" 10° 107! 1072

{ { { { |

l l l l l l l

Nucleon couplings

|

1078 1

07 107 10 10™* 103 102 107!
myeV]

10° 10!

Aluminum
skin depth




Summary in One Plot
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Sensitivity:Space Mission
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Sensitivity: electron coupling
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Wake Force
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Conclusion

— We discover a novel effect for light scalar dark
matter with quadratic interactions.

— The drag force can be probed by the possible
future test of the weak equivalence principle
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