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How many photons does it take to make an image?

. How dowe define
contrast, SNR, and
variance?

i What parameters can
affect SNRand
variance?

Classical SNR and Variance

(-4
&7 10
10°
10 20 30 40 50 &0 70
Number of Photons per Pixel
Quantum SNR and Variance
LY N N PR S Variance
“ _____________________________ e - g=]
I TS Lttt -—— a=5
1 e —- a=1
ik — a=01
o
&

10

10 20 30 40 50 60 70
Number of Photons per Pixel

Fo.012

F0.010

0.008

Fig. 2. Absorptionis denoted by 'a'inthe legends.

SNR increases and variance decreases with

increasingaverage number of photons per pixel.

SNR alsoincreases with increasingabsorption.

Square samples usedinall cases.
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Fig. 3. Difference readouts from
idler minus signal.

a. SNR of 3 with 104 photons
with a=.01.

b. SNR of 23 with 10° photons
with a=.01.

¢. SNR of 53 with 5*10% photons
witha=.1.
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Fig. 1. Subtracting pixel-by-pixel thesignal
readout from the idler, revealingthe hidden
yin-yangsymbol. Photon count of
~336,000. Sample is 99% transmissiveand
100x100 pixels.

What do we know (and don't know)?

. SNRis improved by employing the . How doesthe variance
guantum scheme overclassical butis dependonabsorptioninthe
tricky to define. guantumscenario?

*  Varianceisgreatlyimproved by the *  Whatisabetterwayto
guantum scheme due to the define the SNR?
implementation of the idler detector.
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