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Lecture 1: Introduction 

- Most macroscopic superposition: molecules with 2000 atoms [1]  

- COW experiment: Neutron interferometer measures phase shift due to gravitational potential [2] 

- Early quantum gravity work from Matvei Bronstein [3-5] 

- Feynman thought experiment on page 250 [6] 

- Double-interferometer experiment to test quantum gravity [7, 8] 
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Lecture 2: Decoherence and experimental progress   

- Pioneering theory work on the idea of decoherence [9, 10] 

- Modern textbooks on decoherence [11, 12] 

- Decoherence theory of levitated nanoparticles (see section III) [13] 

- Review papers on macroscopic superpositions [14, 15] 

- Cooling a levitated nanoparticle to the ground state [16-18] 

- Cooling a LIGO mirror close to ground state [19] 

- Detecting gravitational interaction between 90 mg masses [20] 
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Lecture 3: Extensions of the proposal for a quantum-gravity test which aim to deal with decoherence  

- Proposal to use LIGO to test quantum gravity [21] (compare with experiments in ref 19 above) 

- Expand wavefunction without using a spin [22]  

- Closed Stern-Gerlach experiment with atoms [23, 24] 

- Extensions to the nanodiamond Stern-Gerlach proposal (ref 7 above): motional dynamic decoupling [25], spin coherence measurements in 

nanodiamonds plus magnetic teeth proposal [26] and Faraday screen [27] 
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More videos:  

- Seminar series: https://www.quantumgravityinlab.com 

- Quantum Foundations, Gravity, and Causal Order 2021 (BIRS), https://www.birs.ca/events/2021/5-day-workshops/21w5104/videos  

- Challenges for Witnessing Quantum Aspects of Gravity in a Lab 2021, ICTP: https://www.ictp-saifr.org/qgem2021  
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