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From bright to low light imaging
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Let’s look at quantum picture

Bright state in Bright state out Low-light state in Low-light out

α2
out = α2

inT

V = 1 + (δX 2
sq/asq − 1)|O|2T
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Detector dark noise

“Quantum-Limited Squeezed Light Detection with a Camera”, Phys.
Rev. Lett. 125, 113602
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Imaging quantum noise
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Imaging quantum noise with binning

V = 1 + (δX 2
sq/asq − 1)|O|2T
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Shadow imaging

Vpr = 1 + (δX 2
ref − 1)|O|2T

T =
Vpr − 1
Vref − 1

T =
|αpr |2

|αref |2
=

Npr

Nref
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Similarity Parameter

S =

∑
TexpTo√∑
T 2

exp
∑

T 2
o
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Savannah Couzzo

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

Ziqi Niu
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Structural light imaging: single pixel camera

Reconstructed object

Ob(x , y) =
1
M

SmPm(x , y)
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Structural light imaging with quantum noise

Vm = 1 + (δX 2
sq/asq − 1)|Om|2

Om =

∫
A

Pmulou∗
qTdA

ulou∗
qT =

1
M

∑
OmPm(x , y)
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Structural light imaging with quantum noise
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Structural light imaging with quantum noise
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Structural light using different quadratures

Vm = 1 + (δX 2
sq/asq − 1)|Om|2

Om =

∫
A

Pmulou∗
qTdA

ulou∗
qT =

1
M

∑
OmPm(x , y)
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Summary

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