Shadow Imaging using Quantum-Noise Detection

with a Camera

Eugeniy E. Mikhailov, Savannah Cuozzo, Nikunjkumar Prajapati,
Irina Novikova'
Pratik J. Barge, Narayan Bhusal, Hwang Lee, Lior Cohen,
and Jon Dowling?

1

w7 WILLIAM & MARY

SO CHARTERED 1693

LSU

Eugeniy E. Mikhailov (W&M) Imaging with Quantum-Noise LPHYS 2021/07/22 1/12



Irina Novikova

Nikunjkumar Prajapati

Pratik Barge Narayan Bhu

b

sal

Eugeniy E. Mikhailov (W&M) Imaging with Quantum-Noise LPHYS 2021/07/22



From bright to low light imaging
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From bright to low light imaging
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Let’s look at quantum picture
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Detector dark noise
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Detector dark noise
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Detector dark noise
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Detector dark noise
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“Quantum-Limited Squeezed Light Detection with a Camera”, Phys.
Rev. Lett. 125, 113602
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Imaging quantum noise

Subtract the beams Camera

Collecti
Oliecrimages from each other

Camera| | — Homodyne detection |

shutter
control

Power attenuator

pep | PR WP L
s ra--54

Calculatethe¢ An?
normalized variance n

Rb cell

Perform spatial average:

PBD  PBD
R Object to be imaged

Shot noise =1

Squeezing<l <€—

Anti-squeezing> 1

An?
n

08

Eugeniy E. Mikhailov (W&M)




Imaging quantum noise with binning
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* Single pixel analysis

= shot noise limited

Binning=1

Binning=4

Binning =16

* Binningpixels
reveals non-classical
statistics
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Shadow imaging

Quantum Shadow Imaging
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1 photon per frame
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Imaging with Qu
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Similarity Parameter

Transmission Map Cross-section
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Similarity Parameter

Transmission Map
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“Low-Light Shadow Imaging using Quantum-Noise Detection with a
Camera” https://arxiv.org/abs/2106.00785

S:

Eugeniy E. Mikhailov (W&M) Imaging with Quantum-Noise LPHYS 2021/07/22 10/12


https://arxiv.org/abs/2106.00785

Structural light imaging with quantum noise: no

camera needed
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Summary

1 photon per frame

Quantum Shadow Imaging
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“Low-Light Shadow Imaging using Quantum-Noise Detection with a
Camera” https://arxiv.org/abs/2106.00785
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