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Topws:

Nownlinear quam&um opﬁts:

Metrology be'jcmd the quantum standard Limit.
Spon%ameaus Paramekbric Down Cowhversion (SPDC).
Quantum Imaging:

Induced coherence without induced emission.
IR Quantum Spectroscopy with visible Light.
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Metrology beyond the quantum standard Limit.
Imqmrv: er@.t‘&se pl«ase measurement
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Metrology beyond the quantum standard Limit.
Inquiry: precise Pkase measurement

For hc:nmc;) ne detection of a coherent state in
n SU(R) interferometer we have:




Metrology beyond the quantum standard Limit.
Inquiry: precise phase measurement

We can improve the resolution of phase measurement
by using single photon tn interferometer:




Metrology beyond the quantum standard Limit.
Inquiry: precise Pkase measurement

Also, using entangled NOON stabes in interferometer
can help us to reach Heisenberqg Limit.




For example: LIG0 Interferometer:
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Nonlinear Interferometer:

nonlinear nonlinear
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SU(1,1) nownlinear Inkerferometers:
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The fringe enhancement of SU(1,1) w.or.b. SU(R) Int.

NATURE COMMUNICATIONS DOI: 10.103% /ncomms4-049
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idea:

Using SPDC as two-mode squeezer in
a non-linear interferometer, for the
purpose of high precision phase
measurement for Spectroscopy and
characterization of optical

compomemﬁ
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Spov\!:avxe.ause Parametbric Down-Conversiown ( ).
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Frequency and Phase Matching in SPDC
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Can the veltaw Fw&ks interfere?

Two SPDC sources

detector
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Yes

Displacermnent of BS, in pm
0.2 0.4 0.6 0.8

g

Only one pair of photons is generated!

g

Couting Rate R, (per second)
g
=

Phase in multiples of

This is NOT two photon interference!

Zou, Wang, Mandel, Phys Rev. Lett. 67, 318 (1991) 1 ﬁ / 2.0
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Experimental sebup

monochromator
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Paterova, A., et al. "Measurement of infrared optical constants with visible photons." New Journal of Physics 20(4): 043015. (2018).



Measurement and Op!:i:cat characterization
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Measurement and Op(:icat characterization

P o 2[1 + |72 |u(At)] cos (0 — ¢ — ¢ + argr 2 1+ argu(Ar))],
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