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Introduction

A QKD provides unconditional security.

A Various QKD devices and networks have been built.
A Detection loopholes exist in practical QKD systems. RN
A Measurementdeviceindependent (MDHRKD igproposed. s Ly PN NN
A HongOuMandel (HOM) interferometer is a key part SN TR w7
A We report a demonstration of freespace HOMntererometer.
A The length of the freespace channel is 220 meter.

. Previousattempts

A HOM interferometer is demonstrated at laboratory:.
A HOMinterferometer is demonstratedith fiber channels.
A In previous freespace quantum experiments,
guantum operationwas implemented athe transmitter,
and then the photons are transmitted to the receliver
A In free space, tthe best of our knowledge
no HOM Iinterference has been observed before.
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Results

Longdistancefree-spaceHOMinterference

Challengesind solutions

Two photons N SPDGource

Wavelength degenerate
Frequency 3 Single longitudinal mode pumping
Temperaturecontrol for PPKTP

Polarization ) Polarization control
Temporal mode 3l Scan foroptical length

S Optical fiber beam splitter
(2 Inputs & 2 outputs)
(Polarization maintain)
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Interferometer: HOMdip of coincidence counts in 100 minutes

Spatialmode

Othertechniques:
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Experimentalsetup

Drifting: the center of the dip = Stabllity: the visibility of the dip

Discussion

>

A Our experiment represents
a longdistance freespace HOM interferometer
a feasibility test of MDIQKD via free space channel
a first step of BSM based protocols In free space
A Futureworks

Signal photons and idle photons are generated through PDC MDI-QKD.entanglement swappingR Sy a S O2
process After flying over 110m free spaceto reachthe mirror, one
of each twin-photon pair Is reflected back and coupled into the
fiber of the receiver At the sametime, the other photon is delayed
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In a SMFcable with same optical path length. Usinga motorized
linear translation stage, difference of optical length of the two
channelis fine adjusted on the fiber link at the transmitter. The
number of coincidenceevents varies to HOM dip while optical QCrypt2013, Augusbc9, in Waterloo, Canada

length differencevanishes



