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RF multi-cavity searches (m < 35 ueV)
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Photonic Micro-resonator Arrays
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Phase Matching

or Momentum Conservation or Mode Overlap or ...

Periodic microring Photonic crystal resonator

[Fan and Joannopoulos, 2002]
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Power Combining

[Heebner et al, ‘08]
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Power Combining

[Heebner et al, ‘08]
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Coupled Mode Theory with DM
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Coupled Mode Theory with DM
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DM Coherence
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DM Coherence
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Multimode Readout
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Multimode Readout

For incoherently driven resonators: Z P, =NF,

normal modes

Spatial combining
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Other techniques Frequency modulation
Nontrivial waveguide dispersion

Frequency-dependent coupling phases




Detectors

Dark count per detection area (SNSPD or Skipper CCD):
I'4c 4.1074
A sec cm?

Common frequency
resonators per bus
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Required detector size for phased array readout:




Scan Strategy

Fsigtin‘c
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Cover 0.1 eV to 2 eV in one year:
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ALP DM Detection Reach
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Dark Photon DM Detection Reach
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Conclusions

Integrated photonics is a rich platform for DM searches

Scalable, existing fabrication infrastructure, low loss,
empirically characterizable, ultra-low dark count
detection, tunable search strategies

More detailed design and development work to be done
(e.g., incoherent power combining strategies)



Resonant Cavity Detection for Large DM Mass

Multicell or Multiple Cavities = Phase-matched excited modes
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Signal and Noise
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Signal and Noise

Signal from one resonator:
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Dark Photon DM Detection Reach
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Axion-like Particle DM Detection Reach
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