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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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Ultralight Scalar Dark Matter Model
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Ultralight Scalar Dark Matter Model
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Damping can occur when ke < 7



Ultralight Scalar Dark Matter Model
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Two conditions for the maximal force
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— Strong Potential  Asa < Ad

— Small skin depth  Asqg < R



Acceleration induced by DM wind
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Geometric Limit

Aod € M <€ R

Fz — ,0D1\/[”U27TR2



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
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Bounds and Projections



Supernova Cooling Bound: Raffelt criterion
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Cosmology in a Nutshell

Primordial Curvature Perturbation
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X = n BBN in a Nutshell
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BBN: Helium-4
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BBN: Helium-4
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BBN Bounds
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Possible experiments: Torsion Balance
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Possible experiments: Torsion Balance
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Torsion Balance: Dark Matter
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Possible experiments: Microscope
710km altitude




Possible experiments: Microscope
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Possible experiments: Galileo Galilei
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Possible experiments: Space Mission

DF feedback thrusters
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Summary in One Plot
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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

Xy [em]
10 10° 10* 10° 10> 10" 10° 10! 107
10_6 B \ \ \ \ \ \ \ \ \
10—7 B

1078

10~°

10—13 B

10—14 L

Nucleon couplings

1078 1077 10°® 10=° 10™* 1073 102 107! 10° 10!

molgy

Atmosphere

7.3 % 102 /em®



Summary in One Plot
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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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Future directions

— Wake force by taking into account the screening
effect

B. Batell, A. Bhoonah, A. Ghalsasi, D. Liu and M.
Luty, work in progress
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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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Back-up slides



Possible experiments: Microscope

TABLE I. Main test-mass physical properties measured in the
laboratory before integration in the instrument.

Measured SUREF SUREF SUEP SUEP

parameters Inner mass Quter mass Inner mass Outer mass

at 20 °C Pt/Rh  Pt/Rh  Pt/Rh Ti/Al
Mass in kg 0.401533  1.359813  0.401706  0.300939
Density in ~ 19.967 19.980 19.972 4.420

gcm_?’




