Opportunities for Local High-Frequency
Gravitational Wave (HFGW) Experiments

Report FH Gravitational Wave Study Group [Behnke, Grojean,
Lindner, Moortgat-Pick, Peters, Reinhardt, Ringwald, Spector]}

Physics Case for HFGW Searches

GWs with frequencies above 10 kHz open new avenues for research into some of the most pressing questions in modern physics, notably the nature of dark matter and the cosmology of the early universe
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Axion sea rCh lnfrastructu re Experimental enhancements for GW detection at ALPS
Light-Shining-through-Wall experiments (ALPS) and « Option 1: 212m long single optical cavity and single TES broadband detector
helioscopes (IAXO) are sensitive to GWs due to resonant * Option 2: Cross-correlating two 106m optical cavities with individual TES detectors to lower statistical noise
graviton-photon conversion in magnetic fields « Option 3: No optical cavity, broadband photon detection
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Trap a dielectric nanoparticle in a laser beam in an optical

Dedicated GW searches would be a natural follow-up after the
f axion search programme at ALPS II. While the levitated sensors
I == Arvanitaki Geraci, 1207.5320 and SRF cavities still require main R&D efforts, they would add
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‘B ~~~ -5 [ Detector substantial sensitivity and would reach out to a wider frequency
range to be probed.

Ejlli et al., https://arxiv.org/abs/1908.00232
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« Membrane Q factor similar to levitated stacks, results in S
Experimental prototype (MAGO) comparable sensitivity @
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o Collaboration moved to Virgo due to funding
forward handling and installation in the cavity

decisions 1
Experimental setup also for Axion detection Current ALPS location would allow for a 200m scale
Work towards an axion-search prototype at SLAC experiment. For a Michelson set-up extend a shorter arm
into the HERA hall . - N
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