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Hong-Ou-Mandel interference

Two photons meet on a balanced beam splitter:
 If distinguishable, they ignore each other:
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Can we do it with homodyne detection?

LO e Why do we care?
e Itis omnipresent in hybrid and

\i\ - CV optics

e |t can be available where
PNRs or APDs aren't

e [tis a wave-like' rather than
'particle-like' measurement

X(0) = X cosf + Psinf




Complete tomography with homodyne detection

1, 1)
« Good

e Gives full information

e Bad
 Many measurements
« Many measurement bases
e Requires reconstruction




Different approach?
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Conditional squeezing

Quadratures X; and X,
are measured

Indistinguishable single
photons show central
squeezing
E[X?| Xy = 23] < &
Other states do not, at

least for the selected
range of X, values




Interfere two fields at the balanced beam splitter
Measure values of quadratures X, and X,
Evaluate conditional moments

The "right" squeezing indicates:

There were two single photons

They were indistinguishable

They had good mode match with the LO

The phase after the beam splitter was locked



Experimental test:

. - Trigger signal \
Single photon source 1 ( \ Filter cavities APD | |, .
Shutter cavity / =) o eralding signa

LO (A8)

Memory cavity

_i_% 1/ EOM |
= _’\\‘/R"];‘e_'.' Balanced

Homodyne 1 A
(verification: X, (A8))

Oscilloscope

Timing
beam splitter controller
A
+_ Homodyne 2
= LO (0) (conditioning: X,(0)) A
Memory cavity :
Shutter cavity A \_ I ] I ) . Heralding signal
. k J Filter cavites APD

Single photon source 2 Trigger signal j

M

Sci. Adv. 2, e1501772 (2016)
PRA 96, 033830 (2017)



Experimental test:
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In summary:

« Homodyne detection can be used for HOM-like
measurement

 Requires only a single set of measurements
e It can confirm

e Indistinguishability

 single photon nature

« phase stability of the interference

e More details in PRA 96, 033830 (2017)



Thank you for the attention!
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