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PBIH: WHY?
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MECHANISM TO PRODUCE
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GWs and PBHs from primordial curvature fluctuations — log;, scale
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OUTLINE

¢ nHz GW (Pulsar Timing Array) ]

Planet 107 — 10~*M,,
» uHz GW (Astrometry) J

» mHz GW (Space-based Laser Interferometer) Asteroid 1077 — 10‘1OM®




PLANETARY MASS WINDOW
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PULSAR TIMING ARRAY

Hellings-Downs Curve Do = lup (Ci,b) Dy

¥av

0 30 60 90 120 150 1 8()
Separation Angle Between Pulsars, &, [degrees]

Credit: David J. Champion - NG1is:gwb




PULSAR TIMING
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PULSAR TIMING ARRAY
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PULSAR TIMING ARRAY
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PULSAR TIMING ARRAY

NGi15:new_phy

PBH Overproduction
Negative non-(Gaussianity
Stift stage

Wider power spectrum




STIFE STAGE
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STIFE STAGE

G. Domeénech, S. Pi, AW, J. N. Wang 2024

PTA (w = 1/3)

PTA (Varying w)
PTA+CMB+PBH (Varying w)
OGLE

+ CMB

PBH

Best Fit

Limited Best Fit

10-7 10°® 10 107°*
f[Hz]

10




STIFE STAGE
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PULSAR TIMING ARRAY
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WIDER POWER SPECTRUM
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WIDER POWER SPECTRUM
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ASTROMETRY
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ASTROMETRY
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ASTEROID MASS WINDOW
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SPACE-BASED DETECTOR
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SPACE-BASED DETECTOR
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SPACE-BASED DETECTOR
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SUMMARY

¢ PBHS can naturally form in the early universe.
@ They can serve as probes of inflation and the universe’s thermal history:
¢ Induced GWSs are a potential signature of PBHs.

¢ PTA and astrometric observations can detect planetary-mass or sub-solar-
mass PBHs and constrain the thermal history:

¢ Space-based GW detectors can help confirm the PBH interpretation of DM.
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