
Raphael Akel Abrahao

Sep 19 2024

Quantum Astrometry



Quantum Astrometry 
(Physics)

Quantum-enhanced Microscope 
(NSLS-II)



Achieved by radio interferometry

sensitive to features  
on angular scale 
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https://iopscience.iop.org/journal/2041-8205/page/Focus_on_EHT



Radio Optical𝑛̄ ≫ 1 𝑛̄ ≪ 1

Can record entire waveform, 
over some band, separately 
at each receiver station and 
interfere later offline

Need to bring paths to common point in real 
time 
Need path length compensated to better 
than c/bandwidth 
Need path length stabilized to better than  𝜆



CHARA (Center for High Angular Resolution Astronomy) Observatory

Beam line path length control at CHARA

Question: How to get to longer baselines?  

baselines up to 330m









One photon from Source 1 
arrives at a and e
|0⟩L|1⟩R +eiδ1 |1⟩L|0⟩R 

Another photon from 
Source 2 arrives at b and f

|0⟩L|1⟩R +eiδ2 |1⟩L|0⟩R 

(path entanglement)





HBT peaks



Visibility



arXiv:2406.13959



Implications for Astrophysics and Cosmology 

✓ Dark Matter ✓ Gravitational Waves

✓ Hubble Constant
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