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Theoretical analysis of quantum imaging based on induced coherence with induced emission and a proposal of a

new mid-infrared single-shot ultrafast imaging scheme with LA-STAMP
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Abstract

We theoretically show that a quantum imaging scheme
proposed by Lemos is realizable regardless of the
existence of induced coherence in optical parametric
conversion. We propose a new mid-infrared sub
picosecond single-shot ultrafast imaging scheme by

combining the quantum imaging and LA-STAMP.
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Fig. 1. Quantum imaging using nonlinear interferometry
based on induced coherence with and without induced
emission: HWP: half wave plate, PBS: polarizing beam
splitter, NL: nonlinear crystal (with nonlinear gains
coshr; and coshr,), DM: dichroic mirror M: mirror,
O: object, and HBS: half beam splitter
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Fig. 2. Detected photons as a function of object’s
transmittance in intensity imaging. Power split ratio k
is set to 4 %, 25 %, 50 %, 75 %, and 96 %, and phase
shift ¢ issetto (a)0, (b)m/4, (c)n/2, (d)31/4, and (e)m
with p = 6.
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Fig. 3. Detected photons as a function of object’s phase
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shift in phase imaging: Power split ratio k is set to 4 %,
25 %, 50 %, 75 %, and 96 %, and transmittance T is set
to (2)20 %, (b)40 %, (c)60 %, (d)80 %, and (e)100 %
with p = 6.
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Fig. 4. Visibility change in function of power split ratio :
with p = 0.2 (low-gain regime) and p = 3,6,and 9
(high-gain regime): (a)phase imaging and (b) intensity
imaging.
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Fig. 5. the combination of quantum imaging and LA-STAMP.[4]
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(b) Pump spectrum

(a) Pump matrix
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Fig. 6. output mode analysis by Joint Spectral Amplitude.
(a)energy conservation (c)phase matching condition
(d)integration of (a) and (c).
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